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GLOSSARY OF TERMS 

2021 Long Term 
Strategy 

U.S. Department of State and the United States Executive 
Office of the President, The Long-Term Strategy of the United 
States: Pathways to Net-Zero Greenhouse Gas Emissions by 
2050 (Nov. 2021), https://www.whitehouse.gov/wp-
content/uploads/2021/10/US-Long-Term-Strategy.pdf 

AEO U.S. Energy Information Administration’s Annual Energy 
Outlook 

Bcf Billion Cubic Feet 

Bcf/d Billion Cubic Feet per day 

BWMQ Brown, Williams, Moorhead & Quinn, Inc. 

DOE U.S. Department of Energy 

Dth/day Dekatherms per day 

EIA U.S. Energy Information Administration  

EJ Exajoules 

EO 14008 Tackling the Climate Crisis at Home and Abroad, Executive 
Order 14008, 86 Fed. Reg. 7619 (Feb. 1, 2021), 
https://www.federalregister.gov/documents/2021/02/01/2021-
02177/tackling-the-climate-crisis-at-home-and-abroad 

FERC or Commission Federal Energy Regulatory Commission 

GHG Greenhouse Gas 

GWh Gigawatt Hours 

IRA Inflation Reduction Act of 2022, Pub. L. No. 117-169, 136 
Stat. 1818. 

ISO Independent System Operators  

LCOE Levelized Cost of Electricity 

MMcf/d Million Cubic Feet Per Day 

NGA Natural Gas Act 

NEMS National Energy Modeling System 

NREL National Renewable Energy Laboratory 
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Opinion No. 885 Panhandle E. Pipe Line Co., Opinion No. 885, 181 FERC 
¶ 61,211 (2022). 

Order No. 841 Electric Storage Participation in Markets Operated by 
Regional Transmission Organizations and Independent 
System Operators, Order No. 841, 162 FERC ¶ 61,127 (2018), 
order on reh’g, Order No. 841-A, 167 FERC ¶ 61,154 (2019), 
pet. for review denied sub nom. National Ass’n of Regulatory 
Commissioners, 964 F.3d 1177 (D.C. Cir. 2020). 

Panhandle Panhandle Eastern Pipe Line Company LP  

PGC Potential Gas Committee 

PGC Report Potential Gas Committee, “Potential Supply of Natural Gas in 
the United States” (July 2023). 

PPA Power Purchase Agreement 

Questar Southern 
Trails 

Dominion Energy, Inc.’s Questar Southern Trails Pipeline Co.  

RTO Regional Transmission Organizations  

Transco  Transcontinental Gas Pipe Line Company, LLC 
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UNITED STATES OF AMERICA 
BEFORE THE 

FEDERAL ENERGY REGULATORY COMMISSION 
 

 § 
Transcontinental Gas Pipe Line  § Docket No. RP24-___-000 
Company, LLC § 
 

PREPARED DIRECT TESTIMONY OF 
ALEXANDER J. KIRK ON BEHALF OF 

TRANSCONTINENTAL GAS PIPE LINE COMPANY, LLC 
 

I. WITNESS AND CASE INTRODUCTION 1 

Q.1 Please state your name, job title and business address. 2 

A. My name is Alexander J. Kirk, and my business address is P.O. Box 10, 3 

Sunderland, MD 20689-0010.  I am a Vice President of Brown, Williams, 4 

Moorhead & Quinn, Inc. (“BWMQ”), a nationally recognized energy consulting 5 

firm based in the Washington, D.C. region. 6 

Q.2 What is the nature of the work performed by your firm? 7 

A. BWMQ offers technical, economic, and policy assistance to the various segments 8 

of the natural gas pipeline industry, oil pipeline industry, and electric utility 9 

industry on business and regulatory matters. 10 

Q.3 Please briefly state your professional experience and qualifications. 11 

A. I earned a Bachelor of Science degree with majors in Mathematics and Economics 12 

from Linfield College in 2005, and a Master of Arts in Economics from the 13 

University of Washington in 2008.  From September 2008 to May 2010, I was an 14 

instructor for Principles of Microeconomics and Natural Resource Economics 15 

courses at the University of Washington.  I have been employed by BWMQ since 16 

2007, where I have assisted clients with analyses of gas supply, natural gas pipeline 17 
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and storage rate cases, storage and pipeline market-based rate applications, business 1 

risk, rate design and both traditional and levelized cost-of-service modeling.  My 2 

curriculum vitae is attached as Exhibit No. T-0056. 3 

Q.4 Have you previously testified before the Federal Energy Regulatory 4 
Commission (“Commission” or “FERC”)? 5 

A. Yes, I have provided a list of the cases in which I have provided testimony and/or 6 

testified during my career in Exhibit No. T-0056. 7 

Q.5 On whose behalf are you testifying in this proceeding? 8 

A. I am submitting testimony on behalf of Transcontinental Gas Pipe Line Company, 9 

LLC (“Transco”). 10 

Q.6 What is the purpose of your Prepared Direct Testimony in this proceeding? 11 

A. The purpose of my testimony is to establish and support Transco’s economic life 12 

for depreciation purposes.  As part of the process to establish Transco’s economic 13 

life, I provide a review of a multitude of requirements of public authorities, discuss 14 

the demand for Transco’s services, and assess the gas supplies available to Transco.  15 

My analysis is solely to establish an economic planning horizon within the zone of 16 

reasonableness to collect Transco’s fixed costs under a just and reasonable 17 

standard.  My analysis is also used in the Prepared Direct Testimony of Transco 18 

witness Mr. Steven R. Fall, Exhibit No. T-0044, in developing proposed 19 

depreciation rates.   20 

Q.7 Are you sponsoring any exhibits in conjunction with your Prepared Direct 21 
Testimony? 22 

A. Yes.  I am sponsoring the following exhibits: 23 

Exhibit No. T-0056 Curriculum Vitae of Alexander Kirk 24 
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Exhibit No. T-0057 Tackling the Climate Crisis at Home and 1 
Abroad, Executive Order 14008, 86 Fed. 2 
Reg. 7619 (Feb. 1, 2021) (“EO 14008”), 3 
https://www.federalregister.gov/documents/4 
2021/02/01/2021-02177/tackling-the-5 
climate-crisis-at-home-and-abroad. 6 

Exhibit No. T-0058 News Release, Department of Energy’s 7 
Lawrence Berkeley National Laboratory, 8 
Getting to Net Zero–and Even Net Negative–9 
Is Surprisingly Feasible, and Affordable (Jan. 10 
27, 2021), 11 
https://newscenter.lbl.gov/2021/01/27/gettin12 
g-to-net-zero-and-even-net-negative-is-13 
surprisingly-feasible-and-affordable/. 14 

Exhibit No. T-0059 James H. Williams, et al., AGU Advances, 15 
Carbon‐Neutral Pathways for the United 16 
States (2021), e2020AV000284 17 
https://doi.org/10.1029/2020AV000284. 18 

Exhibit No. T-0060 U.S. Department of State and the United 19 
States Executive Office of the President, The 20 
Long-Term Strategy of the United States: 21 
Pathways to Net-Zero Greenhouse Gas 22 
Emissions by 2050 (Nov. 2021), 23 
https://www.whitehouse.gov/wp-24 
content/uploads/2021/10/US-Long-Term-25 
Strategy.pdf. 26 

Exhibit No. T-0061 Excerpts of Various Requirements of Public 27 
Authorities. 28 

Exhibit No. T-0062 New York State Climate Action Council, 29 
Scoping Plan: Full Report December 2022 30 
(Dec. 2022), https://climate.ny.gov/-31 
/media/Project/Climate/Files/NYS-Climate-32 
Action-Council-Final-Scoping-Plan-33 
2022.pdf. 34 

Exhibit No. T-0063 Congressional Research Service, Inflation 35 
Reduction Act Methane Emissions Charge: 36 
In Brief (Aug. 29, 2022), 37 
https://crsreports.congress.gov/product/pdf/38 
R/R47206. 39 
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Exhibit No. T-0064 White House Press Release, BY THE 1 
NUMBERS: The Inflation Reduction Act 2 
(Aug. 15, 2022), 3 
https://www.whitehouse.gov/briefing-4 
room/statements-releases/2022/08/15/by-5 
the-numbers-the-inflation-reduction-act/ and 6 
FACT SHEET: How the Inflation Reduction 7 
Act Helps Rural Communities (Aug. 17, 8 
2022), 9 
https://www.whitehouse.gov/briefing-10 
room/statements-releases/2022/08/17/fact-11 
sheet-how-the-inflation-reduction-act-helps-12 
rural-communities/. 13 

Exhibit No. T-0065 EIA, Annual Energy Outlook 2023 Excerpt 14 

Exhibit No. T-0066 U.S. Energy Information Administration, 15 
Carbon Dioxide Emissions Projections, 2023 16 
Annual Energy Outlook, 17 
(https://www.eia.gov/outlooks/aeo/data/bro18 
wser/). 19 

Exhibit No. T-0067 Lawrence Berkeley National Laboratory, 20 
Queued Up:  Characteristics of Power Plants 21 
Seeking Transmission Interconnection As of 22 
the End of 2023 (Apr 2024), 23 
https://emp.lbl.gov/sites/default/files/2024-24 
04/Queued%20Up%202024%20Edition_1.p25 
df.  26 

Exhibit No. T-0068 Vignesh Ramasamy, et al., National 27 
Renewable Energy Laboratory Report, U.S. 28 
Solar Photovoltaic System and Energy 29 
Storage Cost Benchmarks, With Minimum 30 
Sustainable Price Analysis: Q1 2022 (Sept. 31 
2022), 32 
https://www.nrel.gov/docs/fy22osti/83586.p33 
df.  34 

Exhibit No. T-0069 National Renewable Energy Laboratory, 35 
Annual Technology Baseline 2024 LCOE 36 
Graphic, 37 
https://atb.nrel.gov/electricity/2024/index.   38 

Exhibit No. T-0070 U.S. Department of Energy, Land-Based 39 
Wind Market Report: 2022 Edition (Aug. 40 
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2022), 1 
https://www.energy.gov/sites/default/files/22 
022-3 
08/land_based_wind_market_report_2202.p4 
df. 5 

Exhibit No. T-0071 BloombergNEF, Lithium-Ion Battery Pack 6 
Prices Hit Record Low of $139/kWh (Nov. 7 
26, 2023), 8 
https://about.bnef.com/blog/lithium-ion-9 
battery-pack-prices-hit-record-low-of-139-10 
kwh/. 11 

Exhibit No. T-0072 Energy Information Administration, Battery 12 
Storage in the United States: An Update on 13 
Market Trends (July 2023), 14 
https://www.eia.gov/analysis/studies/electric15 
ity/batterystorage/ 16 

Exhibit No. T-0073 Eastern U.S. Region Non-Speculative 17 
Resources and Production. 18 

Q.8 Were your testimony and exhibits prepared by you or under your direction 19 
and supervision? 20 

A. Yes, my testimony and exhibits were prepared by me or under my direction and 21 

supervision. 22 

Q.9 Please briefly describe Transco’s system. 23 

A. Transco is an interstate pipeline system that extends from Texas and the Gulf of 24 

Mexico, though Louisiana, Mississippi, Alabama, Georgia, South Carolina, North 25 

Carolina, Virginia, Maryland, Pennsylvania, and New Jersey, to its terminus near 26 

the New York City metropolitan area.  Transco also includes offshore pipeline 27 

facilities that are located in the Gulf of Mexico off Texas, Louisiana, and Alabama.       28 

Q.10 What factors influence the economic life of a natural gas pipeline asset? 29 

A. Part 201 of FERC’s regulations under the Natural Gas Act (“NGA”) sets forth an 30 

accounting system that lists the economic life concepts to be considered in 31 
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determining depreciation rates.  In relevant part, the definition of depreciation in 1 

Part 201 provides that “[a]mong the causes to be given consideration [in 2 

determining depreciation] are wear and tear, decay, action of the elements, 3 

inadequacy, obsolescence, changes in the art, changes in demand and requirements 4 

of public authorities, and, in the case of natural gas companies, the exhaustion of 5 

natural resources.”1   6 

Q.11 What is the “economic life” for a natural gas pipeline asset? 7 

A. A natural gas pipeline asset regulated by the Commission is allowed to receive both 8 

a return of its fixed costs through depreciation as well as a return on the investment 9 

of its fixed costs.  The economic life of an asset is over once it is no longer expected 10 

to be able to recover the return on and return of its fixed cost, or stated another 11 

way, is no longer expected to be profitable.  The economic life of a natural gas 12 

pipeline asset is used as a “truncation” in the calculation of its depreciation rate, as 13 

explained by Transco’s witness Mr. Fall.  14 

Q.12 How is your testimony organized? 15 

A. In Section II, I review the requirements of public authorities that are a primary 16 

driving factor in my economic life recommendation.  In Section III, I discuss factors 17 

affecting the demand for Transco’s services, such as market dynamics and 18 

competition from alternative energy sources.  In Section IV, I review gas supplies 19 

available to Transco and provide a recommended truncation period for Transco’s 20 

 
1 18 C.F.R. Part 201, Definitions, 12(B) (emphasis added). 
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Offshore System.  In Section V, I provide my recommended economic life 1 

truncation for Transco’s onshore facilities based on the above factors.   2 

II. REQUIREMENTS OF PUBLIC AUTHORITIES 3 

Q.13 Why is it important to consider the requirements of public authorities when 4 
establishing Transco’s economic life? 5 

A. As mentioned earlier, “requirements of public authorities” is specified in Part 201 6 

of FERC’s regulations as a factor to consider in setting depreciation rates.  There 7 

are requirements by the U.S. federal government and local and state governments 8 

that will affect the future demand for Transco’s services.  In this regard, “changes 9 

in demand” is also listed in Part 201 as a factor to be considered in evaluating 10 

depreciation and the Commission has recognized that uncertainty regarding future 11 

demand can be a limiting factor that must be considered along with gas supply and 12 

other factors affecting a pipeline’s economic life.2  The requirements of public 13 

authorities and uncertainty regarding future demand, therefore, may influence 14 

Transco’s economic life, and thereby affect the appropriate depreciation rates for 15 

Transco.  Accordingly, while my consideration of these factors is a necessary part 16 

of establishing appropriate depreciation rates, I am not expressing any opinions 17 

regarding the implementation or enforcement of any requirements of public 18 

authorities that have been enacted. 19 

 
2 Panhandle E. Pipe Line Co., Opinion No. 885, 181 FERC ¶ 61,211, at P 191 & n.416 (2022).  
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Q.14 Are there any recent requirements by U.S. federal authorities that will impact 1 
the utilization of Transco’s facilities? 2 

A. On January 27, 2021, President Biden issued Executive Order 14008 (“EO 14008”), 3 

which is provided in its entirety in Exhibit No. T-0057.  Section 201 of EO 14008 4 

establishes that it is the policy of the federal government’s agencies to implement 5 

government-wide approaches to achieve net-zero emissions, economy-wide, by no 6 

later than 2050.  Exhibit No. T-0057 at 4.  Additionally, Section 205 of EO 14008 7 

establishes a plan to reach a “carbon pollution-free electricity sector no later than 8 

2035.”  Exhibit No. T-0057 at 6. 9 

Q.15 Has the Commission stated that it considers presidential executive orders in 10 
its decision making? 11 

A. Yes.  In discussing the Commission’s environmental justice analysis, it stated “[i]n 12 

conducting [National Environmental Policy Act] reviews of proposed natural gas 13 

projects, the Commission follows Executive Order 12898, which directs federal 14 

agencies to identify and address ‘disproportionately high and adverse human health 15 

or environmental effects’ of their actions on minority and low-income populations 16 

(i.e., environmental justice communities.)”  No. 23-1174 Remand Order ¶ 103 17 

(quoting Executive Order 12898, 59 Fed. Reg. 7,629 (Feb. 11, 1994)); see Sabal 18 

Trail, 867 F.3d at 1368. 19 

Q.16 How does EO 14008 affect the economic life of Transco? 20 

A. Achieving net-zero emissions by no later than 2050 would require a substantial 21 

decrease in the consumption of natural gas in the United States, and therefore, a 22 

substantial decrease in the amount of natural gas transported by Transco. 23 
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Q.17 How much will natural gas consumption need to decrease to achieve net-zero 1 
emissions by no later than 2050? 2 

A. The U.S. Department of Energy (“DOE”) provided insight into what measures 3 

would be needed to achieve such a goal.  The same day EO 14008 was issued, 4 

DOE’s Lawrence Berkeley National Laboratory issued a news release, Exhibit No. 5 

T-0058, highlighting a recent analysis that it conducted with the University of San 6 

Francisco and the consulting firm Evolved Energy Research published in an article 7 

titled “Carbon‐Neutral Pathways for the United States.”  See Exhibit No. T-0059.  8 

The DOE analysis shows that the least-cost carbon neutral pathway that can achieve 9 

zero net carbon dioxide emissions in 2050 will require U.S. energy supplied by 10 

natural gas to decline from 31.4 exajoules (“EJ”) in 2020 to 8.3 EJ by 2050, a 11 

decline of approximately 74%.  Exhibit No. T-0059 at 3.  The “least-cost” scenario 12 

utilizes underground storage to sequester carbon dioxide, allowing for the 13 

continued use of some fossil fuels.  To the extent that policy may disallow the 14 

continued use of fossil fuels, or additional methane-related limits develop, natural 15 

gas consumption may be required to decline more than 74% and do so sooner than 16 

2050. 17 

Q.18 How would such a decrease in gas consumption affect Transco? 18 

A. To meet the U.S. federal government’s 2050 goals, there would need to be a large 19 

decrease in natural gas usage, which will have both direct and indirect 20 

consequences for Transco.  As a direct consequence, there will be a corresponding 21 

decline in the demand for Transco’s services.  Indirectly, there will be feedback 22 

effects that will further decrease the demand for Transco’s services.  As DOE’s 23 



Docket No. RP24-___ 
Statement P 

Exhibit No. T-0055 
Page 10 of 50 

 

Lawrence Berkeley National Laboratory explains, “[t]he departure of gas 1 

customers leaves a shrinking customer base to pay the fixed costs of the system; at 2 

some point, gas rates can become prohibitive.”  Exhibit No. T-0059 at 19.  If the 3 

amount of natural gas supplies transported by Transco is reduced by 74% and 4 

billing determinants decline by a proportional amount, this decline would result in 5 

transportation rates for the remaining customers increasing by almost 400% (100% 6 

/ [100% - 74%] = 384%).  The remaining customers will continue to evaluate 7 

whether service on Transco continues to be both viable and financially preferable 8 

to alternatives.  As a shrinking customer base causes those remaining customers to 9 

face an even higher burden of Transco’s remaining fixed costs, more of them will 10 

decide to leave the system, causing a spiral of rate increases and more customers 11 

leaving the system.  A similar issue will occur for local distribution companies 12 

served by Transco and intervening pipelines, which will also have shrinking 13 

customer bases, potentially further increasing the final cost of delivered natural gas 14 

and further impacting the demand for upstream service on Transco. 15 

Q.19 Has the U.S. federal government conducted any additional analysis on 16 
achieving net-zero emissions by 2050? 17 

A. Yes.  The U.S. Department of State and the U.S. Executive Office of the President 18 

recently published a report titled “The Long-Term Strategy of the United States: 19 

Pathways to Net-Zero Greenhouse Gas Emissions by 2050” (Nov. 2021) (“2021 20 

Long Term Strategy”).  See Exhibit No. T-0060.  The 2021 Long Term Strategy 21 

provides a general overview of the U.S. climate strategy to achieve net-zero 22 

emissions by 2050 and explains that the “transition pathways are not only 23 
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affordable, but, because of the benefits from reduced climate change and improved 1 

public health, they will also create wide-ranging benefits.”  Id at p. 20. 2 

Q.20 Are there additional requirements by state or local authorities that are likely 3 
to impact the utilization of Transco? 4 

A. Yes.  In addition to U.S. federal government requirements, there are local 5 

requirements that will affect the utilization of Transco’s facilities: 6 

1. Delaware: the Delaware Climate Change Solutions Act of 2023 states that the state 7 
will implement greenhouse gas emissions reductions strategies to ensure that the 8 
state reaches net zero emissions by 2050.  See Exhibit No. T-AK07 at 1-12 and 9 
https://legis.delaware.gov/BillDetail/130272.  10 

2. Atlanta, Georgia: the city council set a path to transitioning to 100 percent clean 11 
energy community-wide by 2035.  See Exhibit No. T-0061 at 13-15 and 12 
https://www.atlantaga.gov/Home/Components/News/News/14551/672. 13 
 14 

3. Savannah, Georgia: the city passed a resolution to achieve 100% of electricity 15 
consumed within the city to be from renewable energy by 2035 and all other energy 16 
needs to be from renewable energy by 2050.  See Exhibit No. T-0061 at 16-17 and 17 
https://agenda.savannahga.gov/content/files/100-clean-energy-resolution-18 
nd_2132020_clean-1-revised.pdf.  19 
 20 

4. New Orleans, Louisiana: the city’s Climate Action Plan targets net zero emissions 21 
by 2050.  See Exhibit No. T-0061 at 18-49 and 22 
https://www.nola.gov/nola/media/Climate-Action/Climate-Action-for-a-Resilient-23 
New-Orleans.pdf. 24 

5. New Jersey: the Global Warming Response Act targets an 80 percent reduction of 25 
greenhouse gas emissions from 2006 levels by 2050 and Governor Murphy, via 26 
Executive Order 28 and 100, commits to achieving 100 percent clean energy by 27 
2050.  See Exhibit No. T-0061 at 50-55 and 28 
https://www.nj.gov/governor/news/news/562020/approved/20200127a.shtml. 29 

6. New York: In 2019, New York passed the Climate Leadership and Community 30 
Protection Act (“CLCPA”).  The CLCPA requires the state to cut greenhouse gas 31 
emissions to 85% below 1990 levels by 2050, and explicitly excludes stationary 32 
electric source emissions from being offset.  The CLCPA also requires that 70% of 33 
statewide electricity generation be from renewable energy systems by 2030, and 34 
100% statewide electricity generation be from carbon-free sources by 2040.  See 35 
Exhibit No. T-0061 at 56-76 and 36 
https://www.nysenate.gov/legislation/bills/2019/s6599.  In December 2022, the 37 
New York Climate Act Council issued a final scoping plan providing 38 

https://legis.delaware.gov/BillDetail/130272
https://www.atlantaga.gov/Home/Components/News/News/14551/672
https://agenda.savannahga.gov/content/files/100-clean-energy-resolution-nd_2132020_clean-1-revised.pdf
https://agenda.savannahga.gov/content/files/100-clean-energy-resolution-nd_2132020_clean-1-revised.pdf
https://www.nola.gov/nola/media/Climate-Action/Climate-Action-for-a-Resilient-New-Orleans.pdf
https://www.nola.gov/nola/media/Climate-Action/Climate-Action-for-a-Resilient-New-Orleans.pdf
https://www.nj.gov/governor/news/news/562020/approved/20200127a.shtml
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recommendations for how the State can meet the CLCPA’s goals.  See Exhibit No. 1 
T-0062 and https://climate.ny.gov/resources/scoping-plan/.  The scoping plan 2 
provides specific recommendations for how to most efficiently transition the State 3 
away from the use of fossil natural gas, including an entire chapter, titled, “Gas 4 
System Transition,” that supports fossil natural gas use reductions by at least 33% 5 
by 2030, 57% by 2035, and the vast majority of current customers transitioning to 6 
electricity by 2050. See id. at Chapter 18.  The Commission has recognized that the 7 
CLCPA will affect the demand for natural gas used in electric generation, and 8 
accepted 2040 as the end of the economic life for the hypothetical natural gas-fired 9 
power plant used to set parameters in New York Independent System Operator’s 10 
capacity market.  See N.Y. Indep. Sys. Operator, Inc., 183 FERC ¶ 61,130, at PP 31-11 
37 (2023), aff’d sub nom. N.Y. Pub. Serv. Comm’n v. FERC, 104 F.4th 886 (D.C. 12 
Cir. 2024). 13 

 14 
7. New York City, New York:  Outlined in OneNYC 2050, New York City has set a 15 

goal of 100% reduction in net GHG emissions and to utilize 100% clean 16 
electricity by 2050.  See Exhibit No. T-0061 at 77-81 and 17 
https://onenyc.cityofnewyork.us/. 18 

 19 
8. East Hampton, New York: In 2021 the Town of East Hampton declared a Climate 20 

Emergency and committed to a goal of meeting 100% of community wide energy 21 
consumption from renewable energy sources by the year 2030.  See Exhibit No. T-22 
0061 at 82 and https://ehamptonny.gov/DocumentCenter/View/8018/Climate-23 
Emergency-Declaration-Adopted. 24 
 25 

9. North Carolina:  In 2021, House Bill 951 was signed into law requiring the North 26 
Carolina Utilities Commission to take the necessary steps for state utility providers 27 
to achieve carbon neutrality by 2050.  Governor Cooper signed additional executive 28 
orders regarding a clean energy economy in 2022.  See Exhibit No. T-0061 at 83-29 
84 and https://governor.nc.gov/news/press-releases/2022/01/07/governor-cooper-30 
signs-executive-order-detailing-next-steps-path-clean-energy-and-equitable-31 
economy. 32 
 33 

10. Charlotte, North Carolina:  In 2018, the city council unanimously adopted a 34 
Strategic Energy Action Plan that set a goal of reducing community-wide 35 
greenhouse gases to 2 ton of carbon dioxide equivalent per capita annually by 2050.  36 
This is approximately an 83% reduction from 2019 per capita emissions.  See 37 
Exhibit No. T-0061 at 85-86 and 38 
https://www.charlottenc.gov/files/sharedassets/city/city-39 
government/departments/documents/seap-year-three-report-2021.pdf. 40 
 41 

11. Raleigh, North Carolina:  Raleigh’s 2021 Community Climate Action Plan adopts 42 
a community-wide goal of an 80% reduction of greenhouse gas emissions by 2050.  43 
See Exhibit No. T-0061 at 87-90 and 44 

https://ehamptonny.gov/DocumentCenter/View/8018/Climate-Emergency-Declaration-Adopted
https://ehamptonny.gov/DocumentCenter/View/8018/Climate-Emergency-Declaration-Adopted
https://www.charlottenc.gov/files/sharedassets/city/city-government/departments/documents/seap-year-three-report-2021.pdf
https://www.charlottenc.gov/files/sharedassets/city/city-government/departments/documents/seap-year-three-report-2021.pdf
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https://raleighnc.gov/environment/content/AdminServSustain/Articles/ClimateAct1 
ion.html. 2 
 3 

12. Apex, North Carolina:  In 2019, the Apex Town Council endorsed a goal of 4 
transitioning to 100% clean energy by 2050.  See Exhibit No. T-0061 at 91-99 and 5 
http://www.apexnc.org/DocumentCenter/View/36704/Resolution-No-19-0205-6 
04?bidId=. 7 
 8 

13. Chapel Hill, North Carolina:  The Chapel Hill Town Council committed to creating 9 
a Climate Action and Response Plan to transition to 100% renewable energy 10 
community-wide by 2050.  See Exhibit No. T-0061 at 100-102 and 11 
https://chapelhill.legistar.com/LegislationDetail.aspx?ID=4143409&GUID=C84812 
50B1-0266-437F-AE4F-0BEC1DF63B37&FullText=1. 13 
 14 

14. Hillsborough, North Carolina:  The Hillsborough Town Board adopted a resolution 15 
that endorses the transition of the town to 100% renewable energy by 2050.  See 16 
Exhibit No. T-0061 at 103-104 and 17 
https://assets.hillsboroughnc.gov/media/documents/public/resolution-supporting-18 
the-goal-of-100-percent-clean-energy-by-2050.pdf. 19 
 20 

15. Asheville and Buncombe, County, North Carolina:  The City Council of the City of 21 
Asheville and the Buncombe County Commissioners enacted, respectively, 22 
Resolution 18-279 and Resolution 17-12-06 which state that they will transition the 23 
municipal operations to 100% renewable energy by the end of 2030, in line with 24 
county goals to reach 100% renewable energy by 2042.  See Exhibit No. T-0061 at 25 
105-107 https://www.ashevillenc.gov/department/sustainability/sustainability-26 
initiatives/100-renewable-energy-initiative/. 27 
 28 

16. Orange County, North Carolina:  The Orange County Board of Commissioners 29 
adopted a resolution to transition to 100% renewable energy by the year 2050.  See 30 
Exhibit No. T-0061 at 108-110 and 31 
http://server3.co.orange.nc.us:8088/weblink/0/doc/47637/Page1.aspx. 32 
 33 

17. Wake County, North Carolina:  The Wake County Board of Commissioners 34 
endorsed the goal of 100% clean energy by 2050, in order to reduce greenhouse gas 35 
emissions. See Exhibit No. T-0061 at 111-113 and 36 
https://wake.legistar.com/LegislationDetail.aspx?ID=3699370&GUID=1D9357837 
E-6C78-4458-B6CB-DD05636BD5F5. 38 
 39 

18. Pennsylvania: In 2019, Pennsylvania adopted the Pennsylvania Climate Action 40 
Plan, which sets a greenhouse gas reduction goal of 80% by 2050.  See Exhibit No. 41 
T-0061 at 114-131 and https://www.dep.pa.gov/Citizens/climate/Pages/PA-42 
Climate-Action-Plan.aspx (click on “Pennsylvania Climate Action Plan 2021”). 43 
 44 

https://raleighnc.gov/environment/content/AdminServSustain/Articles/ClimateAction.html
https://raleighnc.gov/environment/content/AdminServSustain/Articles/ClimateAction.html
http://www.apexnc.org/DocumentCenter/View/36704/Resolution-No-19-0205-04?bidId=
http://www.apexnc.org/DocumentCenter/View/36704/Resolution-No-19-0205-04?bidId=
https://chapelhill.legistar.com/LegislationDetail.aspx?ID=4143409&GUID=C84850B1-0266-437F-AE4F-0BEC1DF63B37&FullText=1
https://chapelhill.legistar.com/LegislationDetail.aspx?ID=4143409&GUID=C84850B1-0266-437F-AE4F-0BEC1DF63B37&FullText=1
https://assets.hillsboroughnc.gov/media/documents/public/resolution-supporting-the-goal-of-100-percent-clean-energy-by-2050.pdf
https://assets.hillsboroughnc.gov/media/documents/public/resolution-supporting-the-goal-of-100-percent-clean-energy-by-2050.pdf
https://www.ashevillenc.gov/department/sustainability/sustainability-initiatives/100-renewable-energy-initiative/
https://www.ashevillenc.gov/department/sustainability/sustainability-initiatives/100-renewable-energy-initiative/
http://server3.co.orange.nc.us:8088/weblink/0/doc/47637/Page1.aspx
https://wake.legistar.com/LegislationDetail.aspx?ID=3699370&GUID=1D93578E-6C78-4458-B6CB-DD05636BD5F5
https://wake.legistar.com/LegislationDetail.aspx?ID=3699370&GUID=1D93578E-6C78-4458-B6CB-DD05636BD5F5
https://www.dep.pa.gov/Citizens/climate/Pages/PA-Climate-Action-Plan.aspx
https://www.dep.pa.gov/Citizens/climate/Pages/PA-Climate-Action-Plan.aspx
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19. Philadelphia, Pennsylvania: The City of committed to achieving 100% carbon 1 
neutrality 2050.  See Exhibit No. T-0061 at 132-135 and 2 
https://phila.legistar.com/LegislationDetail.aspx?From=RSS&ID=4142523&GUI3 
D=BA06CC3B-7B43-4743-A07E-515A145C4A2A. 4 
 5 

20. Pittsburgh, Pennsylvania: The Pittsburgh Climate Action Plan outlines climate 6 
goals of municipal operations using 100% renewable electricity and a 100% fossil 7 
fuel free fleet by 2030, a 50% energy use reduction, and an 80% greenhouse gas 8 
reduction by 2050, and a pursuit of a carbon neutral goal in the future.  See Exhibit 9 
No. T-0061 at 136-137 and 10 
https://apps.pittsburghpa.gov/redtail/images/7101_Pittsburgh_Climate_Action_Pl11 
an_3.0.pdf. 12 
 13 

21. Reading, Pennsylvania: the City of Reading is committed to achieving 100% clean, 14 
renewable energy targets. The targets include city facilities using 100% renewable 15 
electricity by 2030 and 100% of energy for equipment, heat, and transportation by 16 
2040, community wide 100% renewable electricity supply by 2035, community-17 
wide 100% clean energy in all energy use sectors including transportation by 2050.  18 
See Exhibit No. T-0061 at 138-139 and 19 
https://www.readingpa.gov/content/regular-council-meeting-agenda-062419. 20 
 21 

22. Kennett Township, Pennsylvania: The city committed to transitioning to 100% 22 
renewable electricity community-wide by 2035, and 100% renewable energy for 23 
heat and transportation by 2050.  See Exhibit No. T-0061 at 140-141 and 24 
https://www.kennett.pa.us/DocumentCenter/View/2753/2018-14-Renewable-25 
Energy. 26 
 27 

23. Borough of West Chester, Pennsylvania: The city committed to transitioning to 28 
100% renewable electricity community-wide by 2035, and 100% renewable energy 29 
for heat and transportation by 2050.  See Exhibit No. T-0061 at 142-143 and 30 
https://west-31 
chester.com/DocumentCenter/View/7746/WCBorough_CLEANENERGYRESO32 
LUTION_9202017?bidId=. 33 
 34 

24. East Pikeland Township, Pennsylvania: The city committed to transitioning to 35 
100% renewable electricity community-wide by 2035, and 100% renewable energy 36 
for heat and transportation by 2050.  See Exhibit No. T-0061 at 144-145 and 37 
https://www.eastpikeland.org/vertical/Sites/%7B3F7567AD-BA35-41A6-9117-38 
FD7892D5A0DA%7D/uploads/EPT_Resolution_Final.pdf. 39 
 40 

25. Radnor Township, Pennsylvania: The city committed to transitioning to the 41 
community to 100% renewable electricity by 2035, and 100% renewable energy 42 
for heat and transportation by 2050.  See Exhibit No. T-0061 at 146-147 and 43 
https://www.radnor.com/DocumentCenter/View/19806/Proposed-Ready-100-44 
Resolution-for-Radnor-Township. 45 

https://phila.legistar.com/LegislationDetail.aspx?From=RSS&ID=4142523&GUID=BA06CC3B-7B43-4743-A07E-515A145C4A2A
https://phila.legistar.com/LegislationDetail.aspx?From=RSS&ID=4142523&GUID=BA06CC3B-7B43-4743-A07E-515A145C4A2A
https://apps.pittsburghpa.gov/redtail/images/7101_Pittsburgh_Climate_Action_Plan_3.0.pdf
https://apps.pittsburghpa.gov/redtail/images/7101_Pittsburgh_Climate_Action_Plan_3.0.pdf
https://www.readingpa.gov/content/regular-council-meeting-agenda-062419
https://www.kennett.pa.us/DocumentCenter/View/2753/2018-14-Renewable-Energy
https://www.kennett.pa.us/DocumentCenter/View/2753/2018-14-Renewable-Energy
https://west-chester.com/DocumentCenter/View/7746/WCBorough_CLEANENERGYRESOLUTION_9202017?bidId=
https://west-chester.com/DocumentCenter/View/7746/WCBorough_CLEANENERGYRESOLUTION_9202017?bidId=
https://west-chester.com/DocumentCenter/View/7746/WCBorough_CLEANENERGYRESOLUTION_9202017?bidId=
https://www.eastpikeland.org/vertical/Sites/%7B3F7567AD-BA35-41A6-9117-FD7892D5A0DA%7D/uploads/EPT_Resolution_Final.pdf
https://www.eastpikeland.org/vertical/Sites/%7B3F7567AD-BA35-41A6-9117-FD7892D5A0DA%7D/uploads/EPT_Resolution_Final.pdf
https://www.radnor.com/DocumentCenter/View/19806/Proposed-Ready-100-Resolution-for-Radnor-Township
https://www.radnor.com/DocumentCenter/View/19806/Proposed-Ready-100-Resolution-for-Radnor-Township
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 1 
26. Charleston, South Carolina: The city adopted a Climate Action Plan to achieve net 2 

zero emissions by 2050.  See Exhibit No. T-0061 at 148-153 and 3 
https://www.charleston-sc.gov/2311/Greenhouse-Gas-Emissions. 4 
 5 

27. Columbia, South Carolina:    The Columbia City Council unanimously approved a 6 
resolution establishing a community-wide goal of transitioning to 100 percent clean 7 
and renewable energy by 2036.  See Exhibit No. T-0061 at 154 and 8 
https://cpac.columbiasc.gov/energy-conservation/. 9 
 10 

28. Virginia:  The 2020 Virginia Clean Energy Act establishes renewable portfolio 11 
standards that require Dominion Energy Virginia to be 100% carbon-free by 2045 12 
and Appalachian Power to be 100% carbon-free by 2050.  See Exhibit No. T-0061 13 
at 155-157 and https://www.governor.virginia.gov/newsroom/all-14 
releases/2020/april/headline-856056-en.html. 15 
 16 

29. Alexandria, Virginia:  The Alexandria City Council adopted an Environmental 17 
Action Plan (EAP) which sets goals including reducing community greenhouse gas 18 
emissions 80 to 100% by 2050.  See Exhibit No. T-0061 at 158-161 and 19 
https://www.alexandriava.gov/news_display.aspx?id=110544. 20 
 21 

30. Arlington, Virginia:  Arlington County’s 2019 Community Energy Plan sets goals 22 
including 100% of Arlington’s electricity coming from renewable sources by 2035, 23 
and achieving carbon neutrality by 2050. See Exhibit No. T-0061 at 162-164 and 24 
https://arlingtonva.s3.amazonaws.com/wp-25 
content/uploads/sites/13/2019/10/Final-CEP-CLEAN-003.pdf. 26 
 27 

31. Blacksburg, Virginia:  The Town of Blacksburg’s Climate Action Plan outlines a 28 
goal of reducing annual greenhouse gas emissions 80% by 2050.  It also includes 29 
goals such as meeting 10% of commercial, industrial, and municipal energy 30 
demand with on-site renewable energy by 2050.  See Exhibit No. T-0061 at 165-31 
167 and https://www.blacksburg.gov/home/showdocument?id=5773. 32 
 33 

32. Fredericksburg, Virginia:  The Fredericksburg City Council has adopted a 34 
resolution committing to a community-wide goal of powering the City with 100% 35 
renewable energy sources by no later than 2050. See Exhibit No. T-0061 at 168-36 
171 and https://fredericksburg.today/2021/02/11/city-of-fredericksburg-37 
fredericksburg-city-schools-plan-for-energy-performance-services-contract/. 38 
 39 

33. Maryland: the Climate Solutions Now Act of 2022 sets a requirement to reach net-40 
zero emissions by 2045.  See Exhibit No. T-0061 at 172-193 and 41 
https://mde.maryland.gov/programs/air/ClimateChange/Maryland%20Climate%242 
0Reduction%20Plan/Maryland%27s%20Climate%20Pollution%20Reduction%2043 
Plan%20-%20Final%20-%20Dec%2028%202023.pdf. 44 
 45 

https://www.charleston-sc.gov/2311/Greenhouse-Gas-Emissions
https://cpac.columbiasc.gov/energy-conservation/
https://www.governor.virginia.gov/newsroom/all-releases/2020/april/headline-856056-en.html
https://www.governor.virginia.gov/newsroom/all-releases/2020/april/headline-856056-en.html
https://www.alexandriava.gov/news_display.aspx?id=110544
https://arlingtonva.s3.amazonaws.com/wp-content/uploads/sites/13/2019/10/Final-CEP-CLEAN-003.pdf
https://arlingtonva.s3.amazonaws.com/wp-content/uploads/sites/13/2019/10/Final-CEP-CLEAN-003.pdf
https://www.blacksburg.gov/home/showdocument?id=5773
https://fredericksburg.today/2021/02/11/city-of-fredericksburg-fredericksburg-city-schools-plan-for-energy-performance-services-contract/
https://fredericksburg.today/2021/02/11/city-of-fredericksburg-fredericksburg-city-schools-plan-for-energy-performance-services-contract/
https://mde.maryland.gov/programs/air/ClimateChange/Maryland%20Climate%20Reduction%20Plan/Maryland%27s%20Climate%20Pollution%20Reduction%20Plan%20-%20Final%20-%20Dec%2028%202023.pdf
https://mde.maryland.gov/programs/air/ClimateChange/Maryland%20Climate%20Reduction%20Plan/Maryland%27s%20Climate%20Pollution%20Reduction%20Plan%20-%20Final%20-%20Dec%2028%202023.pdf
https://mde.maryland.gov/programs/air/ClimateChange/Maryland%20Climate%20Reduction%20Plan/Maryland%27s%20Climate%20Pollution%20Reduction%20Plan%20-%20Final%20-%20Dec%2028%202023.pdf
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34. Knoxville, Tennessee:  In 2019 the Knoxville City Council unanimously adopted a 1 
commitment to reducing greenhouse gas emissions 80%, community wide, by 2 
2050.  See Exhibit No. T-0061 at 194-196 and 3 
https://www.knoxvilletn.gov/government/city_departments_offices/sustainability/4 
climate_change. 5 
 6 

35. Washington, D.C.:  The Council of the District of Columbia enacted the Clean 7 
Energy DC Omnibus Amendment Act of 2018, which increases the city’s 8 
Renewable Portfolio Standard to 100% by 2032.  See Exhibit No. T-0061 at 197-9 
211 and http://lims.dccouncil.us/Download/40667/B22-0904-Introduction.pdf.  10 
 11 

 Additionally, 117 mayors across the states that comprise Transco’s footprint have 12 

committed to adopt, honor, and uphold the Paris Climate Agreement goal to take 13 

action to limit the global average temperature increase to 1.5 degrees Celsius above 14 

pre-industrial levels, understood to generally include achieving carbon neutrality 15 

by 2050:   16 

1. Birmingham, AL 17 
2. Washington, D.C. 18 
3. Lewes, DE 19 
4. Newark, DE 20 
5. Rehoboth Beach, DE 21 
6. Atlanta, GA 22 
7. Clarkston, GA 23 
8. Macon-Bibb County, GA 24 
9. Savannah, GA 25 
10. New Orleans, LA 26 
11. Annapolis, MD 27 
12. Baltimore, MD 28 
13. Bowie, MD 29 
14. College Park, MD 30 
15. Greenbelt, MD 31 
16. Hyattsville, MD 32 
17. Laurel, MD 33 
18. Salisbury, MD 34 
19. Takoma Park, MD 35 
20. Jackson, MS 36 
21. Asheville, NC 37 
22. Carrboro, NC 38 
23. Chapel Hill, NC 39 

https://www.knoxvilletn.gov/government/city_departments_offices/sustainability/climate_change
https://www.knoxvilletn.gov/government/city_departments_offices/sustainability/climate_change
http://lims.dccouncil.us/Download/40667/B22-0904-Introduction.pdf
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24. Charlotte, NC 1 
25. Durham, NC 2 
26. Franklin, NC 3 
27. Greensboro, NC 4 
28. Highlands, NC 5 
29. Hillsborough, NC 6 
30. Mooresville, NC 7 
31. Pittsboro, NC 8 
32. Raleigh, NC 9 
33. Statesville, NC 10 
34. Winston Salem, NC 11 
35. Cape May Point, NJ 12 
36. Cherry Hill, NJ 13 
37. Dunellen, NJ 14 
38. East Brunswick, NJ 15 
39. Englewood, NJ 16 
40. Fanwood, NJ 17 
41. Garwood, NJ 18 
42. Glen Rock, NJ 19 
43. Highland Park, NJ 20 
44. Hoboken, NJ 21 
45. Jersey City, NJ 22 
46. Long Branch, NJ 23 
47. Marlboro, NJ 24 
48. Morristown, NJ 25 
49. Newark, NJ 26 
50. North Brunswick, NJ 27 
51. Plainsboro, NJ 28 
52. Princeton, NJ 29 
53. Secaucus, NJ 30 
54. South Orange Village, NJ 31 
55. Swedesboro, NJ 32 
56. Township of Verona, NJ 33 
57. Trenton, NJ 34 
58. Union City, NJ 35 
59. West New York, NJ 36 
60. Westfield, NJ 37 
61. Albany, NY 38 
62. Ardsley, NY 39 
63. Beacon, NY 40 
64. Binghamton, NY 41 
65. Brighton, NY 42 
66. Buffalo, NY 43 
67. Cooperstown, NY 44 
68. Cortland, NY 45 
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69. Hastings-on-Hudson, NY 1 
70. Hudson, NY 2 
71. Irvington, NY 3 
72. Ithaca, NY 4 
73. Kingston, NY 5 
74. Marbletown, NY 6 
75. New Paltz, NY 7 
76. New York City, NY 8 
77. Niagara Falls, NY 9 
78. Nyack, NY 10 
79. Ossining, NY 11 
80. Rochester, NY 12 
81. Saratoga Springs, NY 13 
82. Sleepy Hollow, NY 14 
83. Syracuse, NY 15 
84. Tarrytown, NY 16 
85. Village of Dobbs Ferry, NY 17 
86. Village of Lake George, NY 18 
87. White Plains, NY 19 
88. Whitney Point, NY 20 
89. Yonkers, NY 21 
90. Allentown, PA 22 
91. Ambler, PA 23 
92. Bethlehem, PA 24 
93. Conshohocken, PA 25 
94. Downingtown, PA 26 
95. Duquesne, PA 27 
96. Erie, PA 28 
97. Lancaster, PA 29 
98. Milford, PA 30 
99. Mount Pocono, PA 31 
100. Philadelphia, PA 32 
101. Pittsburgh, PA 33 
102. Scranton, PA 34 
103. State College, PA 35 
104. Swarthmore, PA 36 
105. West Chester, PA 37 
106. Anderson, SC 38 
107. Charleston, SC 39 
108. Columbia, SC 40 
109. Greenville, SC 41 
110. Houston, TX 42 
111. Alexandria, VA 43 
112. Blacksburg, VA 44 
113. Charlottesville, VA 45 
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114. Fairfax, VA 1 
115. Falls Church, VA 2 
116. Newport News, VA 3 
117. Richmond, VA 4 

 See Exhibit No. T-0061 at 212-224; Exhibit No. T-0060 at 12.  5 

Many of these policies establish emission targets similar to EO 14008.   Achieving 6 

the renewable energy targets and reductions in greenhouse gas emissions of these 7 

magnitudes will require a significant decrease in natural gas use, and consequently, 8 

a significant decrease in natural gas transportation. 9 

Q.21 Is there another federal law that will reduce the demand for natural gas in the 10 
future? 11 

A. Yes.  On August 16, 2022, President Biden signed into law H.R. 5376 (Pub. L. No. 12 

117-169, 136 Stat. 1818), a budget reconciliation measure referred to as the 13 

“Inflation Reduction Act of 2022” (“IRA”).  The IRA, inter alia, includes several 14 

provisions that will increase the cost of natural gas and decrease the cost of 15 

alternatives.  The IRA includes a methane charge for emissions from certain 16 

facilities that report their GHG emissions to the Environmental Protection Agency.  17 

The charge starts at $900 per metric ton of methane in 2024 and will increase to 18 

$1,200 per metric ton in 2025, and finally $1,500 per metric ton in 2026, and every 19 

year thereafter.  The Congressional Research Service estimates that this will result 20 

in industry-wide charges totaling in excess of $1.1 billion in fiscal year 2026, 21 

increasing to almost $1.9 billion in fiscal year 2028.  See Exhibit No. T-0063 at 12. 22 

 In addition to the IRA’s methane charge that will increase the cost of natural 23 

gas, the IRA also provides substantial subsidies to households for electrification 24 

projects.  A press release from the White House explains that the IRA includes 25 
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$14,000 in direct consumer rebates per family (household) to buy heat pumps and 1 

other energy efficient home appliances, provides a 30% tax credit for solar 2 

installations to 7.5 million more families, and provides additional electric vehicle 3 

subsidies.  See Exhibit No. T-0064 at 2.  The White House states that the provisions 4 

in the IRA will lead to 950 million solar panels, 120,000 wind turbines, and 2,300 5 

grid-scale battery plants by 2030.  Id.  The IRA’s subsidies for electrification and 6 

alternative energies combined with the declining costs of alternative energy that I 7 

discuss at length in Section III of my testimony will further incentivize natural gas 8 

consumers to switch to alternative energy sources and assist the country in reaching 9 

the U.S. federal government’s 2050 emission targets. 10 

 The IRA also provides resources for rural communities and the agricultural 11 

sector.  For example, another press release from the White House explains that the 12 

IRA provides: 13 

• “Rural electric cooperatives, which serve 42 million customers, with 14 
resources to advance clean energy projects, energy efficiency 15 
improvements, zero-emission systems, and more. And for the first 16 
time, these co-ops will now be eligible for direct-pay clean energy 17 
tax credits. 18 

• An expansion of USDA’s Rural Energy for America Program to 19 
support clean energy and energy efficiency projects for more than 20 
41,500 farms and small businesses. 21 

• Investments to advance biofuel infrastructure to help 4,600 retailers 22 
boost domestic supplies of clean fuels.” 23 

Id. at 5-6 (FACT SHEET: How the Inflation Reduction Act Helps Rural 24 

Communities (Aug. 17, 2022) (https://www.whitehouse.gov/briefing-25 

room/statements-releases/2022/08/17/fact-sheet-how-the-inflation-reduction-act-26 
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helps-rural-communities/)).  The press release also explains that the IRA “invests 1 

in revitalizing economies of energy communities across the country, by creat[ing]  2 

good-paying, union jobs, and supporting workers in coal, oil and gas, and power 3 

plant industries by: 4 

• Authoriz[ing] $250 billion in loans through the Department of 5 
Energy’s Loan Programs Office to retool legacy energy 6 
infrastructure like transmission lines, refineries and power plants for 7 
the net-zero economy. 8 

• Provid[ing] a 10% bonus tax credit for wind and solar projects that 9 
are developed in places that have seen a coal mine or power plant 10 
close or have seen employment losses as a result of contractions in 11 
the fossil fuel economy. 12 

• Deliver[ing] tax credits for clean energy manufacturing projects that 13 
are developed in energy communities where coal mines and power 14 
plants have closed with bonus credit for projects creating good-15 
paying union jobs.” 16 

 Id. at 6-7.  The IRA may already consider some natural gas infrastructure as 17 

“legacy” and provides support for workers in the natural gas industry to work in 18 

wind and solar projects. 19 

Q.22 Does the U.S. Energy Information Administration (“EIA”) offer projections 20 
of natural gas demand that incorporate these requirements of public 21 
authorities? 22 

A. The EIA offers energy projections through 2050 in its Annual Energy Outlook 23 

(“AEO”); however, to the extent the EIA incorporates policies into its model, the 24 

EIA’s projections do not generally meet the requirements of public authorities 25 

pertaining to emissions outlined in this section of my testimony. 26 
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Q.23 How have you determined that the requirements of public authorities you 1 
outlined in this section are not reflected in the EIA’s projections? 2 

A. The EIA projected carbon dioxide emissions as part of its 2023 AEO, but none of 3 

the carbon dioxide emission projections under each of EIA’s 16 projection 4 

scenarios approach the declines that would be required by the policies listed above.  5 

The emission projections for Transco’s footprint and downstream markets are 6 

included in the West South Central, East South Central, South Atlantic, and Middle 7 

Atlantic census regions.  The range of aggregated GHG emissions projections for 8 

this region for the EIA’s 16 projection scenarios are shown below in Chart 1. 9 

Chart 1 10 

 

  Under the EIA’s Reference Case, energy-related carbon dioxide emissions 11 

are projected to only decrease by a total of 20.2% by 2050.  In the 16 scenarios, the 12 

EIA projects that emissions may drop by a maximum of 37.6 percent (Scenario 13) 13 
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or a minimum of 3.2% (Scenario 10) by 2050.  Exhibit No. T-0066 (data publicly 1 

available at https://www.eia.gov/outlooks/aeo/data/browser/) contains the EIA’s 2 

carbon dioxide emission projections tabulated for each of its scenarios.  It can 3 

therefore be concluded that since none of the EIA projection scenarios meet the 4 

requirements of public authorities described above, none of the EIA projection 5 

scenarios should be relied upon in order to determine the future natural gas demand 6 

considered for depreciation ratemaking purposes. 7 

Q.24 Does the EIA model any pathways to achieve net zero emissions in the Annual 8 
Energy Outlook? 9 

A. No.  However, the “Administrator’s Forward” in the 2023 AEO acknowledged that 10 

decision makers need such information and stated that the EIA will be building 11 

such functionality into the future National Energy Modeling System (“NEMS”), 12 

the model that generates the AEO projections: 13 

Building on the combination cases in this year’s AEO, we are 14 
expanding our capability to model a wider range of future scenarios 15 
using NEMS.  In particular, decision makers need objective and 16 
rigorous assessments of net zero emissions pathways to inform 17 
ongoing policy discussions. 18 

See Exhibit No. T-0065 at 3. 19 

III. DEMAND FOR TRANSCO’S SERVICES 20 

Q.25 Why is it important to consider the demand for Transco’s services? 21 

A. Even if sufficient gas supplies exist, which I review in Section IV of this testimony, 22 

factors affecting demand may limit the amount of gas supplies that will be produced 23 

or that will utilize Transco.  “Changes in demand” is specifically included in 18 24 

C.F.R. Part 201 as a consideration.  It is therefore important when evaluating a 25 
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pipeline’s economic life to evaluate not only factors of supply to determine the 1 

amount of relevant gas supplies that exist, but also to evaluate whether there is 2 

sufficient demand to cause such supplies to be produced and utilize a pipeline’s 3 

services.  A depreciation rate based on evidence that failed to forecast the future 4 

reserves “which actually may be expected to be added to [the pipeline’s] system” 5 

was rejected by the U.S. Court of Appeals for the District of Columbia Circuit in 6 

Memphis Light, Gas & Water Division v. FPC.3 The court held that in order for a 7 

rate to be just and adequate under the NGA, a reasoned estimate of the useful life 8 

of the property requires an estimate of future reserves.4   9 

Q.26 How does this Section III of your testimony relate to Section II involving the 10 
requirements of public authorities? 11 

A. Meeting the various requirements of public authorities will cause constraints in the 12 

demand for, and possibly supply of, natural gas.  This section, however, focuses on 13 

other factors that will impact demand even in the absence of the requirements of 14 

public authorities I discussed in Section II.  As I mentioned earlier, “changes in 15 

demand” is also specified in Part 201 of FERC’s regulations as a factor to consider 16 

in setting depreciation rates and is listed separately from “requirements of public 17 

authorities.”5   18 

 
3 504 F.2d 225, 232 (D.C. Cir. 1974).   

4 Id. at 235. 

5 18 C.F.R. Part 201. 
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Q.27 Please outline the connection between the demand for natural gas, the demand 1 
for Transco’s services, and Transco’s economic life. 2 

A. The demand for Transco’s services is determined by the demand for natural gas, 3 

the natural gas price dynamics over time, the markets that Transco serves, the 4 

competition from alternative energy sources, and from competing pipeline 5 

facilities.  A decline in the demand for natural gas broadly will reduce price 6 

differentials and shippers’ willingness to pay for the transportation of natural gas.  7 

A pipeline facility’s economic life is over once it is unlikely to recover its remaining 8 

fixed costs and can no longer be expected to earn a profit.  The consumption of 9 

natural gas need not fall completely to zero for these circumstances to occur.  Long 10 

before natural gas consumption falls to zero, increasing competition from 11 

alternative energy sources and excess capacity will prevent pipelines facilities from 12 

recovering their full costs of service.  Increasingly, pipeline facilities will be 13 

compelled to enter into contracts at discounted rates until they are able to recover 14 

only marginal costs.  At such point, even though there may still be natural gas 15 

available to be transported and some natural gas supplies may still be transported, 16 

the pipeline facility’s economic life is effectively over. 17 

Q.28 Can you provide an example of an interstate natural gas company which 18 
reached the end of its economic life due to declining demand for its services? 19 

A. Yes.  Questar Southern Trails Pipeline Co. (“Questar Southern Trails”) reached the 20 

end of its economic life due to declining demand rather than lack of supply.  Questar 21 

Southern Trails began transportation services into California from the San Juan 22 

Basin in 2002.  At the time, natural gas consumption was expected to continue to 23 

increase for the foreseeable future.  Data from the EIA show that pipeline capacity 24 
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into California from Arizona, Nevada, and Oregon grew from 7,542 million cubic 1 

feet per day (“MMcf/d”) in 1998 to 10,701 MMcf/d in 2016.6  However, the 2 

California Public Utilities Commission later projected that demand for natural gas 3 

would diminish through 2035 (the end of its projection period) as renewable energy 4 

production increases.7  The result of the declining California demand in 5 

combination with excess pipeline capacity caused firm contracts on Questar 6 

Southern Trails to California to fall to zero. 7 

  On December 22, 2017, Questar Southern Trails filed an application with 8 

FERC (Docket No. CP18-39-000) to abandon, partially by sale and partially in-9 

place, all of its certificated facilities dedicated to providing jurisdictional 10 

transportation service, including approximately 488 miles of natural gas pipeline 11 

and related facilities in California, Arizona, Utah, and New Mexico.  The facilities 12 

to be sold were those that had provided service to Questar Southern Trails’ one 13 

remaining firm shipper, the Navajo Tribal Utility Authority, which had a contract 14 

for only 1,000 dekatherms per day (“Dth/day”).  The Navajo Tribal Utility 15 

Authority contract had a negotiated rate of $0.10 per Dth/day, significantly below 16 

Questar Southern Trails’ 100% load factor recourse rate of approximately $0.38 17 

per Dth/day.  Questar Southern Trails stated that it could no longer justify continued 18 

operation of its 80,000 Dth/day system based on this one remaining contract, 19 

 
6 See U.S. Energy Info. Admin., U.S. State-to-State Capacity (Jan. 2023),  
https://www.eia.gov/naturalgas/pipelines/EIA-StatetoStateCapacity_Jan2023.xlsx.   

7 See S. Cal. Gas Co. et al., 2018 California Gas Report 17-18 (2018),  
https://www.socalgas.com/regulatory/documents/cgr/2018_California_Gas_Report.pdf.   

https://www/
https://www/
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coupled with the projected declining demand for natural gas in California.  The 1 

Commission issued an order on May 9, 2018, authorizing Questar Southern Trails 2 

to abandon the pipeline.8  This is a prime example of how a pipeline’s economic 3 

life may be over, even when gas supply may still be available and some quantity of 4 

natural gas may still be consumed in its delivery areas. 5 

Q.29 Have you examined Questar Southern Trails’ transportation revenue and 6 
volumes in the years preceding its abandonment filing? 7 

A. Yes.  I have examined data from Questar Southern Trails’ annual Form 2 filings 8 

since it entered service in 2002.  Chart 2 below shows Questar Southern Trails’ 9 

Account No. 489.2 transportation revenue and volumes. 10 

Chart 2 11 

 

 
8 See generally Questar Southern Trails Pipeline Co., 163 FERC ¶ 62,086 (2018).   
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As shown in Chart 2, total transportation volumes varied from about 25,000,000 to 1 

31,000,000 Dth a year from 2003 to 2015.  During those 12 years, even though 2 

transported volumes did not fall a significant amount (about 3.6%), revenue 3 

decreased approximately 61%.  In the following three years, revenue and 4 

transported volumes decreased quickly until the pipeline was ultimately abandoned.  5 

Questar Southern Trails was only in-service for 15 years; and its economic life was 6 

even shorter since Questar Southern Trails was no longer able to collect its cost-of-7 

service sometime prior to 2018. 8 

Q.30 What are some of the factors that will influence natural gas demand in the 9 
future? 10 

A. The demand for any good or service is influenced by the prices of alternatives and 11 

substitutes, as well as other factors called “demand shifters.”  This section focuses 12 

on the technological developments in alternative energies and energy storage and 13 

their ability to impact the demand for natural gas. 14 

 Alternative energies currently provide significant competition to natural 15 

gas, and this competition will only increase in coming years.  Large declines in the 16 

price of energy produced by wind and solar facilities are likely to lead to increased 17 

wind and solar capacity utilized in Transco’s delivery areas.  Large declines in the 18 

cost of battery storage technology will also support increased reliance on renewable 19 

energy in the coming decades.  Electrification of existing sources of natural gas 20 

demand along with increases in the availability and capacity of renewable resources 21 

and battery storage, not only driven by the requirements of public authorities but 22 
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also through competitive prices, will almost certainly decrease the demand for 1 

natural gas as a fuel source in the coming decades. 2 

Q.31 Do you have any data on the magnitude of new renewable generation projects 3 
that are being developed regionally and nationally? 4 

A. Yes.  Before an electric generation project can be built and connected to the electric 5 

grid, electric transmission system operators require the project to undergo a series 6 

of studies to determine whether new transmission equipment or upgrades may be 7 

needed before the generation project can connect to the system and assigns the costs 8 

of that equipment.  The lists of projects undergoing this process are known as 9 

“interconnection queues.”  The U.S. Department of Energy’s Lawrence Berkeley 10 

National Laboratory prepared a study published in April 2024 titled “Queued Up:  11 

Characteristics of Power Plants Seeking Transmission Interconnection As of the 12 

End of 2023” (“Interconnection Queue Study”).  See Exhibit No. T-0067 and 13 

https://emp.lbl.gov/sites/default/files/2024-14 

04/Queued%20Up%202024%20Edition_1.pdf.  The Interconnection Queue Study 15 

found that at the end of 2023 there was “nearly 12,000 projects actively seeking 16 

grid interconnection across the U.S., representing over 1,570 GW [gigawatts] of 17 

generation… ” and that the “combined capacity of solar and wind projects now 18 

active in the queue (>1,400 GW) exceeds the total installed U.S. power plant fleet 19 

capacity, and is greater than the estimated 1,100 GW needed to approach a zero-20 

carbon electricity target.” See Exhibit No. T-0067 at 45.  Transco’s footprint spans 21 

ERCOT, MISO, Southeast (non-ISO), PJM, and NYISO.  As of the end of 2023, 22 

https://emp.lbl.gov/sites/default/files/2024-04/Queued%20Up%202024%20Edition_1.pdf
https://emp.lbl.gov/sites/default/files/2024-04/Queued%20Up%202024%20Edition_1.pdf
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these regions had a total of 579,397 MW9 of solar projects and 168,623 MW10 of 1 

onshore and offshore wind projects in their interconnection queues, compared to 2 

only 52,711 MW11 of natural gas projects.  See Exhibit No. T-0067 at 57-61 and 3 

https://emp.lbl.gov/maps-projects-region-state-and-county.   4 

Q.32 Will all of the capacity in the interconnection queues be built? 5 

A. This is unlikely.  The Interconnection Queue Study explains that about 19% of 6 

interconnection queue projects historically have reached commercial operation.  Id. 7 

at 27.  However, as projects withdraw, new projects are likely to be submitted, and 8 

the interconnection queue’s very high ratio of solar, storage, and wind project 9 

capacity to total project capacity of 95% nationwide (Id. at 45), and the fact that the 10 

combined solar and wind capacity amounts to almost 14 times the capacity of 11 

natural gas projects in the interconnection queues in ERCOT, MISO, Southeast 12 

(Non-ISO), PJM, and NYISO is a strong indication that renewable resources are 13 

abundant and that the majority of new generation in the future will likely be 14 

renewable. 15 

 
9 579,397 MW of Solar Projects = 121,372 MW ERCOT + 189,145 MW MISO + 98,810 MW Southeast 
(non-ISO) + 150,039 MW PJM + 20,031 MW NYISO. 

10 168,623 MW of Onshore and Offshore Wind Projects = Onshore Wind Projects (22,878 MW ERCOT + 
31,413 MW PJM + 3,153 MW Southeast (non-ISO) + 12,092 MW PJM + 5,820 MW NYISO) + Offshore 
Wind Projects (30,259 MW PJM + 63,008 MW NYISO). 

11 52,711 MW of Gas Projects = 9,155 MW ERCOT + 10,163 MW ISO + 26,363 MW Southeast (non-ISO) 
+ 7,003 MW PJM + 27 MW NYISO. 
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Q.33 Has the Commission taken action to address the large number of projects in 1 
the interconnection queues you discussed above? 2 

A. Yes.  On July 28, 2023, the Commission issued Order No. 2023,12 requiring all 3 

public utility transmission providers to adopt revised pro forma generator 4 

interconnection procedures and agreements to ensure that generator interconnection 5 

customers can interconnect to the electric transmission system in a reliable, 6 

efficient, transparent, and timely manner, and to prevent undue discrimination.  The 7 

order mandates a first-ready, first-served cluster study process with greater 8 

financial commitments for interconnection customers, imposes study deadlines 9 

enforced by financial penalties, requires technological advancement studies in the 10 

interconnection process, and updates modeling and performance requirements for 11 

inverter-based resources in the interest of continued system reliability.13  12 

Q.34 Do you have any recent examples showing that the costs of alternative energy 13 
have decreased? 14 

A. Yes.  The price of solar power from photovoltaic systems has fallen significantly 15 

since 2010.  The NREL, in a September 2022 report titled “U.S. Solar Photovoltaic 16 

System and Energy Storage Cost Benchmark, With Minimum Sustainable Price 17 

Analysis: Q1 2022” (https://www.nrel.gov/docs/fy22osti/83586.pdf), provides a 18 

chart with its calculation of the levelized cost of energy from 2010 to 2022: 19 

 
12 Improvements to Generator Interconnection Procedures and Agreements, Order No. 2023, 184 FERC ¶ 
61,054 (2023), order on reh’g, Order No. 2023-A, 186 FERC ¶ 61,199 (2024). 

13 See generally id.; see also Fed. Energy Regul. Comm’n, Fact Sheet (July 27, 2023), 
https://www.ferc.gov/news-events/news/fact-sheet-improvements-generator-interconnection-procedures-
and-agreements. 

https://www/
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Chart 3 1 

 2 

 Residential prices fell from over $0.50/kWh in 2010 to $0.111/kWh in 2022 3 

(in 2021 dollars).  Exhibit No. T-0068 at 70–71. 4 

 Commercial and utility scale photovoltaic systems, which are already 5 

cheaper than residential photovoltaic systems, have similarly fallen in price.  While 6 

the underlying technology may be similar for all three types of photovoltaic 7 

systems, both commercial photovoltaic and utility scale photovoltaic benefit from 8 

growing economies of scale, driven by hardware, labor, and related markups.  9 

Commercial photovoltaic system levelized cost of electricity (“LCOE”) fell from 10 

over $0.40/kWh in 2010 to $0.087/kWh in 2022.  Id.  Utility-scale photovoltaic 11 

system LCOE fell from about $0.30/kWh in 2010 to $0.041/kWh in 2022.  Id.  12 

NREL’s 2024 Annual Technology Baseline projects that under a “moderate” 13 

scenario the unsubsidized cost of energy for all renewable energy sources will 14 
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continue to fall through 2050.  See Exhibit No. T-0069.  For reference, the EIA 1 

states that the average price for residential electricity in the United States was 2 

$0.1598/kWh in 2023.14 3 

 Wind power prices have also fallen significantly and are projected to 4 

become increasingly competitive in the coming years.  A report by the DOE titled 5 

“Land-Based Wind Market Report: 2022 Edition” explains that “[w]ind turbine 6 

prices declined by 50% between 2008 and 2020,” and that the average installed cost 7 

of a sample of 2021 projects decreased more than 40% from projects in 2009 and 8 

2010.  See Exhibit No. T-0070 at 10.  An analysis of power purchase agreements 9 

(“PPA”) also shows that “both wind and solar PPA prices are now below the 10 

projected cost of burning natural gas in gas-fired combined cycle units.”  See id 11 

at 11. 12 

Q.35 Wind and solar offer only variable generation and cannot always be 13 
dispatched as needed.  How are these sources of generation going to compete 14 
with natural gas? 15 

A. Currently, the variability of wind and solar generation can require that other 16 

dispatchable sources of generation, such as from natural gas, be available to 17 

stabilize the electricity grid.  A solution to the variability of wind and solar 18 

generation is battery storage, which is now being installed at a significantly 19 

increased rate, and the cost of which has decreased significantly, as I discuss below.  20 

Battery storage resources allow wind and solar generation to be stored during times 21 

 
14 U.S. Energy Info. Admin., Electricity Data Browser, https://www.eia.gov/electricity/data/browser (last 
visited July 2024). 

https://www.eia.gov/electricity/data/browser
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of peak production and dispatched when needed.  Thus, battery storage can allow 1 

variable generation to potentially serve both peak and baseload demand.  The 2 

Commission recognized the importance of battery storage and acted to reduce 3 

existing barriers to enable battery storage operators to compete within wholesale 4 

electric markets in Order No. 841.15 5 

Q.36 What has the Commission done to reduce barriers to entry for electric storage 6 
resources? 7 

A. Order No. 841 amended the Commission’s regulations to remove barriers to the 8 

participation of electric storage resources in the capacity, energy, and ancillary 9 

service markets operated by Regional Transmission Organizations (“RTO”) and 10 

Independent System Operators (“ISO”).  These changes allow electric storage 11 

operators to capture additional value within RTO/ISO markets that was previously 12 

unavailable to them and thereby increase their profitability. 13 

Q.37 Are the costs associated with battery storage declining? 14 

A. Yes.  An article by BloombergNEF published on November 26, 2023, shows that 15 

lithium-ion battery pack prices fell from $780/kWh in 2013 to $139/kWh in 2023 16 

(both in 2023 dollars).  Battery electric vehicle packs were as low as $128/kWh on 17 

a volume-weighted average basis in 2023, reflecting prices that can be achieved at 18 

scale.  See Exhibit No. T-0071 (also publicly available at 19 

 
15 Electric Storage Participation in Markets Operated by Regional Transmission Organizations and 
Independent System Operators, Order No. 841, 162 FERC ¶ 61,127 (2018), order on reh’g, Order No. 841-
A, 167 FERC ¶ 61,154 (2019), aff’d sub nom. Nat’l Ass’n of Regul. Comm’rs, 964 F.3d 1177 (D.C. Cir. 
2020). 
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https://about.bnef.com/blog/lithium-ion-battery-pack-prices-hit-record-low-of-1 

139-kwh/. 2 

 The benefits of battery storage coupled with declining costs have led to an 3 

increasing amount of battery storage capacity across the United States in recent 4 

years.  A chart published by the EIA in a report titled “Battery Storage in the United 5 

States: An Update on Market Trends” (July 2023, Early Release), reproduced below 6 

as Chart 3, shows a significant increase in battery storage capacity within the last 7 

several years.   8 

Chart 3 9 

 10 

See Exhibit No. T-0072 (also publicly available at 11 

https://www.eia.gov/analysis/studies/electricity/batterystorage/ ). 12 
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Q.38 Do you have data on the amount of battery storage currently in 1 
interconnection queues across the United States? 2 

A. Yes, the Interconnection Queue Study indicated that there was 1,028 GW of total 3 

planned storage in the interconnection queues as of the end of 2023.  See Exhibit 4 

No. T-0067 at 11.  Approximately 99 percent of storage in the interconnection 5 

queue was battery storage.  Id.  There was a total of 353,823 MW16 of storage in 6 

the ERCOT, MISO, Southeast (Non-ISO), PJM, and NYISO interconnection 7 

queues at the end of 2023.  See Exhibit No. T-0067 at 61. 8 

Q.39 What are your conclusions concerning the future demand for Transco’s 9 
services? 10 

A. In addition to the requirements of public authorities discussed earlier, market forces 11 

arising from the dramatic declines in the prices of wind, solar power, and battery 12 

storage are likely to reduce the demand for Transco’s services. 13 

IV. GAS SUPPLY 14 

Q.40 Please explain how you selected the appropriate regions to analyze as the basis 15 
of your gas supply study. 16 

A. Historically, the Commission has required pipeline facilities to file gas supply 17 

information supporting the economic life of their systems by analyzing the potential 18 

recoverable natural gas reserves in a pipeline’s gas supply area.17    Given Transco’s 19 

footprint and interconnectivity, I conclude that gas supplies produced across a large 20 

swath of the eastern United States are relatively easily able to reach Transco; I 21 

 
16 353,826 MW of Storage = 115,523 MW ERCOT + 72,340 MW MISO + 36,384 MW Southeast (non-ISO) 
+ 86,868 MW PJM + 42,711 MW NYISO. 

17 See, e.g., Trunkline Gas Co., 90 FERC ¶ 61,017, 61,057 (2000). 
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therefore examine what the EIA defines as Gulf Coast, Southwest, East, and 1 

Midcontinent areas.  See the EIA region Map 1 below. 2 

Map 1 3 

 4 

The EIA East region overlaps with the PGC’s Gulf Coast, Mid-Continent, North 5 

Central, and Atlantic regions.  I use the term “Eastern U.S. Region” to describe this 6 

supply region that I used for Transco’s supply analysis, which is the summation of 7 

these EIA and PGC regions. 8 

A. Description of Data Sources 9 

Q.41 What is the source of the data you used to analyze gas supply? 10 

A. I utilized data from the EIA and the PGC.  I examined proved reserves data from 11 

the EIA’s Form EIA-23L and estimates of probable and possible resources from 12 

the PGC’s July 2023 report entitled “Potential Supply of Natural Gas in the United 13 
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States” (“PGC Report”).18 Complete details regarding all EIA sources are available 1 

on the agency’s web site, www.eia.gov. 2 

Q.42 What is the PGC? 3 

A. The PGC is an independent organization that works closely with the Potential Gas 4 

Agency at the Colorado School of Mines and consists of volunteer members from 5 

all segments of the oil and gas industry, government agencies, and academic 6 

institutions.  The PGC offers biennial estimates of the potential gas supply of the 7 

United States, which can be used to estimate the long-term gas supply.  As 8 

discussed below, the Commission has previously relied upon PGC estimates to 9 

assess gas supply. 10 

Q.43 Please describe the PGC estimates. 11 

A. The estimates of the PGC represent potential gas resources that, in the judgment of 12 

its members, can be recovered by future drilling under: (a) adequate economic 13 

incentives in terms of price and cost, and (b) current foreseeable technology.  The 14 

PGC projects resources based on knowledge of areas of proved reserves.  The 15 

PGC’s estimates included in this study represent “Most Likely” values derived from 16 

statistically aggregated mean values.  The “Most Likely” estimates, as described by 17 

the PGC, “represent the best judgment of individual Committee members and are 18 

considered the most credible assessments for purposes of analysis, planning and 19 

 
18 See PGC Report, available for purchase at potentialgas.org.   
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exploration.”19  The Commission has explicitly relied upon PGC estimates in 1 

Trunkline Gas.20 2 

Q.44 What is the difference between proved reserves, probable resources, and 3 
possible resources? 4 

A. Proved reserves are defined by the EIA as “the estimated quantities of oil and/or 5 

gas, which geological and engineering data demonstrate with reasonable certainty 6 

to be recoverable in future years from known reservoirs under existing economic 7 

and operating conditions.”21  Probable, possible, and speculative resources are 8 

estimated by the PGC.  As defined by the PGC: 9 

Probable resources are associated with known fields and are 10 
the most assured of potential supplies.  Relatively large 11 
amounts of geologic and engineering information are 12 
available to aid in the estimation of resources existing in this 13 
category.  Probable resources bridge the boundary between 14 
discovered and undiscovered resources.  The discovered 15 
portion includes the supply from future extensions of 16 
existing pools in known productive reservoirs . . . Although 17 
the pools containing this gas have been discovered, their 18 
extent has not been completely delineated by development 19 
drilling.  Therefore, the existence of quantity of gas in the 20 
undrilled area of the pool are as yet unconfirmed.  The 21 
undiscovered part is expected to come from future new pool 22 
discoveries within existing fields either in reservoirs 23 
productive in the field or in shallower or deeper formations 24 
known to be productive elsewhere within the same geologic 25 
province or subprovince.22 26 

By contrast, 27 

 
19 See PGC Report at 2.   

20 90 FERC ¶ 61,017 at 61,057. 

21 See Energy Info. Admin., Form EIA-23L, Annual Survey of Domestic Oil and Gas Reserves, Instructions 
at 3 (2023), https://www.eia.gov/Survey/.   

22 See PGC Report at 78.  (endnotes omitted). 



Docket No. RP24-___ 
Statement P 

Exhibit No. T-0055 
Page 40 of 50 

 

Possible resources are a less assured supply because they are 1 
postulated to exist outside known fields, but they are 2 
associated with a productive formation in a productive 3 
province.  Their occurrence is indicated by a projection of 4 
plays or trends of a producing formation into a less well 5 
explored area of the same geologic province or subprovince.  6 
The resources are expected to arise from new field 7 
discoveries, postulated to occur within these trends or plays 8 
under both similar and different geologic conditions—that 9 
is, the types of traps and/or structural settings may be either 10 
the same or different in some aspect.23 11 

The PGC defines speculative resources as: 12 

Speculative resources, the most nebulous category, are 13 
expected to be found in formations or geologic provinces 14 
that have not yet proved productive.  Geologic analogs are 15 
developed in order to ensure reasonable evaluation of these 16 
unknown quantities.  The resources are anticipated from new 17 
pool or new field discoveries within a productive province 18 
or sub-province and from new field discoveries within a 19 
province not previously productive.24 20 

  Summing proved reserves, probable resources, and possible resources, I 21 

calculated total remaining non-speculative resources.  Thus, consistent with 22 

Commission precedent, I excluded speculative resources from my analysis due to 23 

the “nebulous” nature of their existence.  The Commission has stated that it is 24 

appropriate to rely on “the PGC’s most likely estimates for probable and possible 25 

resources in [a pipeline’s] gas supply areas.”25  Speculative resources should only 26 

be included in a gas supply analysis if and when the resources are reclassified as 27 

proved, probable, or possible. 28 

 
23 Id. (endnotes omitted). 

24 Id. at 78-79 (endnotes omitted). 

25 Trunkline Gas, 90 FERC ¶ 61,017 at 61,057.   
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B. Discussion of Remaining Non-Speculative Resources 1 

Q.45 What is the estimated quantity of remaining natural gas resources in the 2 
Eastern U.S. Region? 3 

A. I calculated an estimate of what I term remaining “non-speculative resources” by 4 

summing proved reserves, probable resources, and possible resources, using the 5 

latest available data.  Estimated total non-speculative resources equal 2,204,804 6 

Bcf, which is derived by adding: (1) the EIA’s estimate of remaining proved 7 

reserves for the Eastern U.S. Region of 454,344 Bcf; and (2) the PGC’s latest 8 

independent estimate of probable and possible resources for the Eastern U.S. 9 

Region of 1,750,460 Bcf.  The tabulation of resources is shown in Exhibit No. T-10 

0073. 11 

C. Production and Supply Availability 12 

Q.46 How much actual natural gas production occurred in the Eastern U.S. Region 13 
in the most recent year of data available? 14 

A. The EIA reports that wet gas production in the states that comprise the Eastern U.S. 15 

Region in 2022 was approximately 33,939 Bcf.  See Exhibit No. T-0073. 16 

Q.47 What are your primary findings with regard to natural gas supply in the 17 
Eastern U.S. Region? 18 

A. The Eastern U.S. Region contained approximately 2,204,804 Bcf of non-19 

speculative resources, while 2022 annual production amounted to 33,939 Bcf.  20 

Exhibit No. T-0073.  If production continued at its current pace, non-speculative 21 

resources would not be depleted for many years.  Given my previous discussions 22 

regarding the requirements of public authorities and the demand for Transco’s 23 
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services, it is not likely that supply from the Eastern U.S. Region will be the primary 1 

constraint to Transco’s economic life. 2 

D. Transco Offshore System 3 

Q.48 Please describe Transco’s Offshore System. 4 

A. Portions of Transco’s facilities are located in the Gulf of Mexico, offshore of Texas, 5 

Louisiana, and Alabama.  The vast majority of Transco’s Offshore System is served 6 

by Transco’s interruptible and gathering services.  7 

Q.49 What are the current trends in federal offshore natural gas production and 8 
Transco’s Offshore System transported volumes? 9 

A. Federal Offshore production has fallen tremendously in the past two decades, from 10 

over 5,000,000 MMcf per year in 2002 to 740,898 MMcf in 2023.  11 

Chart 4 12 

 13 

See https://www.eia.gov/dnav/ng/hist/n9010fx2A.htm.   14 

https://www.eia.gov/dnav/ng/hist/n9010fx2A.htm
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The decline in natural gas production in the Gulf of Mexico is reflected in the 1 

decrease in volumes transported through Transco’s Offshore System.  Monthly 2 

transported volumes on Transco’s Offshore System have declined by about 90 3 

percent from April 2003 to May 2024, as seen in the chart below. 4 

Chart 5 5 

 6 

I have provided a best-fit decline curve trendline estimate associated with the 7 

historical transported volumes.  Given the long historical declines volumes 8 

transported on the Transco Offshore System, it is likely this trend will continue and 9 

fall an additional approximately 50 percent in the next 10 years if the Offshore 10 

System remains in service.  11 

y = 910,843,175,756.4790e-0.0002x

R² = 0.9448
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V. ECONOMIC LIFE OF TRANSCO’S ONSHORE SYSTEM 1 

Q.50 Based on the factors you have discussed, what is Transco’s economic life, with 2 
the exception of Transco’s Offshore System? 3 

A. The requirements of public authorities discussed in Section II of my testimony 4 

provide a clear, known, and measurable truncation period over which Transco 5 

should be allowed to recover its fixed costs.  Given the expected significant 6 

reduction in natural gas consumption and transportation, which would be 7 

necessitated by the requirements of public authorities that target 2050 or earlier, I 8 

support 2050 as Transco’s economic life truncation for ratemaking purposes.  9 

Additionally, Section III further demonstrates the significant competitive pressure 10 

that exists due to the declining cost of alternative energy sources, electrification, 11 

and battery storage, prior to 2050.  Gas supplies discussed in Section IV will 12 

support the continued use of Transco in the intervening years, allowing Transco to 13 

provide continued, reliable access to a proven energy source. 14 

Q.51 How does your consideration of federal, state, and local climate laws for 15 
depreciation purposes here reconcile with the Commission’s treatment of 16 
those factors in certificate cases such as Gas Transmission Northwest LLC, 187 17 
FERC ¶ 61,023 at P 83 (2024) and Gas Transmission Northwest LLC, 181 FERC 18 
¶ 61,234 at P 15 (2022)? 19 

A. Under NGA Section 7(e), applicable to those orders, the Commission evaluates 20 

whether a project is required by the present or future public convenience and 21 

necessity.  In Gas Transmission Northwest LLC, for example, the Commission 22 

explains that “[t]he referenced policies and legislation are insufficient to overcome 23 

the fact that there is a present need for the Project… and that GTN is obligated to 24 

maintain certificated service levels to its customers at the present time regardless 25 
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of whether there may be a reduction in demand in the future.”26 While the 1 

Commission, when evaluating the present need of those projects, stated that federal, 2 

state, and local policies lacked “mandated mechanisms” to achieve their targets, the 3 

question the Commission must address here is different.  The Commission here 4 

must address whether or not the federal, state, and local policies, as well as the 5 

further evidence provided in my testimony regarding the declining price of solar 6 

and wind energy and battery storage and the enormous amounts of solar, wind, and 7 

storage capacity in our nation’s interconnection queues, presents enough future 8 

uncertainty to accept the 2050 time period as being within the “zone of 9 

reasonableness” to collect Transco’s fixed costs under a just and reasonable 10 

standard.  11 

Q.52 Please elaborate on this “zone of reasonableness.” 12 

A. The D.C. Circuit in Memphis Light, Gas Water v. FPC, has stated that “[w]e 13 

recognize that there is no one ‘correct’ depreciation rate; thus, the Commission 14 

could develop a range of rates which would fall within a ‘zone of 15 

reasonableness.’”27 Thus, the Commission must only evaluate whether or not my 16 

economic life recommendation is within a “zone of reasonableness” and not 17 

whether it is the one true outcome that will occur with 100% certainty, or even 18 

whether it is the most likely outcome.  Thus, if the Commission were to accept a 19 

2050 economic life for Transco, it need not conclude with 100% certainty that it 20 

 
26 181 FERC ¶ 61,234, at P 15 (2022) (emphasis added). 

27 504 F.2d 225, 235 (D.C. Cir. 1974). 
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believes Transco will be out of business by 2050.  Rather, the Commission simply 1 

needs to consider whether a 2050 economic life is a reasonably possible outcome 2 

given the evidence provided and depreciation policy that states that the 3 

requirements of public authorities should be considered when setting depreciation 4 

rates.  Additionally, when the Commission evaluates whether 2050 is within the 5 

zone of reasonableness, the Commission should consider the following questions: 6 

a. Are the requirements of public authorities technically achievable? 7 

b. If the requirements of public authorities are achievable, is it likely that an 8 

outcome that achieves them will require a significant decline in natural gas 9 

consumption and transportation? 10 

c. For ratemaking purposes, would it be reasonable to allow pipelines to 11 

collect their fixed costs by 2050, a period explicitly targeted by many of the 12 

requirements of public authorities, understanding that the “zone of 13 

reasonableness” may extend for some duration beyond 2050 as well?  14 

I will respond to each of these questions below. 15 

 The evidence I reference earlier strongly suggests that the requirements of 16 

public authorities are achievable.  The DOE’s Lawrence Berkeley National 17 

Laboratory article I reference above is aptly titled “Getting to Net Zero – And Even 18 

Net Negative is Surprisingly Feasible, and Affordable.” See Exhibit No. T-0058.  19 

The research article explains how feasible and affordable getting to net zero is in 20 

Exhibit No. T-0059.  The U.S. Department of State and the U.S. Executive Office 21 

of the President report titled “The Long-Term Strategy of the United States: 22 

Pathways to Net-Zero Greenhouse Gas Emissions by 2050” (Nov. 2021) explicitly 23 
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states that “The 2050 net-zero emission goal is achievable” and that the “transition 1 

pathways are not only affordable, but, because of the benefits from reduced climate 2 

change and improved public health, they will also create wide-ranging benefits.”  3 

Exhibit No. T-0060 at 8 and 20.  It is reasonable to conclude that reaching net zero 4 

emissions by 2050 is technically achievable, given that both researchers of the U.S. 5 

Department of Energy and the U.S. Executive Office of the President agree. 6 

  It is also likely that any outcome that achieves the requirements of public 7 

authorities will necessitate a significant decline in natural gas consumption and 8 

transportation.  While I referred to the least cost pathway in Section II to achieve 9 

net zero emissions by 2050, the referenced research article provides five other 10 

pathways.  As can be seen in Exhibit No. T-0059, while the “least cost” pathway 11 

(listed as the “central” case) results in 8.3 EJ of natural gas consumption in 2050 (a 12 

74% reduction), the five other pathways that achieve net zero emissions result in 13 

natural gas consumption declining to 7.4 EJ (Delayed Electrification), 0 EJ (100% 14 

Renewable), 8.1 EJ (Low Land), 7.4 EJ (Low Demand), and 5.7 EJ (Net Negative) 15 

by 2050.  Exhibit No. T-0059 at 3.  Each of the other pathways examined by the 16 

researchers that achieves net zero emissions by 2050 involved a larger decline in 17 

the consumption of natural gas than the one least cost pathway I referenced.  Thus, 18 

it is reasonable to conclude that if the requirements of public authorities are met 19 

that target net zero emissions by 2050, then significant declines in the consumption 20 

and transportation of natural gas is likely. 21 

  Regarding the final question above, it is instructive to consider the opposite 22 

case.  If the Commission were to declare a 2050 economic life to be outside the 23 
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zone of reasonableness, it would be equivalent to the Commission stating that at 1 

this time it fully expects that such targets cannot / will not be met and it would be 2 

unreasonable to assume otherwise.  Given the evidence that I have provided 3 

throughout this testimony and have attached as supporting exhibits, such a stance 4 

would appear to be extreme. 5 

Q.53 Do you have an alternative recommended economic life for Transco’s onshore 6 
system if the Commission considers a 2050 economic life to be outside of the 7 
zone of reasonableness? 8 

A. Yes.  While my recommended economic life for Transco’s onshore system is 9 

unequivocally 2050, if the Commission determines that a 2050 economic life is 10 

outside of the zone of reasonableness, I would recommend that the Commission 11 

limit Transco’s economic life to a duration of 35 years, consistent with its recent 12 

finding in Opinion No. 885.28 As the Commission found in Opinion No. 885, “a 13 

35-year economic life is consistent with numerous Commission orders applying a 14 

similar economic life to other pipelines” and the evidence I provide regarding 15 

demand in my testimony should be sufficient to conclude that there is “evidence of 16 

uncertainty regarding future demand for natural gas beyond 35 years.” 17 

VI. ECONOMIC LIFE OF TRANSCO’S OFFSHORE SYSTEM 18 

Q.54 Does Transco’s Offshore System have any economic life left? 19 

A. No.  The vast majority of Transco’s Offshore System is served by Transco’s 20 

interruptible and gathering services. Transco’s witness Chad A. Teply discusses the 21 

interruptible and gathering services and demonstrates that the actual quantities 22 

 
28 Panhandle E. Pipe Line Co., Opinion No. 885, 181 FERC ¶ 61,211, at P 191 & n.416 (2022). 
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Transco has transported for those services, since the effective date of Transco’s last 1 

rate case (March 1, 2019), were far less than the volumes on which the respective 2 

rates for those services were designed.  3 

  Thus, it is apparent that Transco’s Offshore System has not been earning 4 

any economic profit for many years now and has been operating at a loss.  Transco’s 5 

Offshore System’s economic life is essentially over. 6 

Q.55 If Transco’s Offshore System’s economic life is over, what truncation period 7 
will you be sponsoring for Transco witness Mr. Fall’s depreciation 8 
calculations? 9 

A. As a practical manner, a depreciation rate for Transco’s Offshore System must still 10 

be determined and included in its cost of service, even if Transco will be unable to 11 

collect its cost of service from shippers on its Offshore System.  Assuming the 12 

Offshore System is not abandoned, once gas supplies are no longer expected to be 13 

transported its usefulness to shippers will diminish entirely.  Thus, I examine gas 14 

supply to determine a supply-based truncation for Transco’s Offshore System 15 

usefulness. 16 

Q.56 What do you conclude from the declining historical gulf coast production data, 17 
and the declining historical receipts on Transco’s Offshore System, and your 18 
provided trendline? 19 

A. The historical production and receipt data has shown a long and consistent history 20 

of decline that I do not expect to reverse.  The trendline I provided for volumes, 21 

which appear to reasonably fit historical data, project volumes falling another 22 

approximately 50% in the next 10 years if the Offshore System is not abandoned.  23 

However, even though the Offshore System’s economic life is already over, a 24 

depreciation expense must still be calculated for the Offshore System for 25 
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ratemaking purposes.  I therefore recommend that Transco witness Fall utilize a gas 1 

truncation date of 10 years or earlier for his depreciation calculations. 2 

Q.57 Does this conclude your Prepared Direct Testimony? 3 

A. Yes, it does. 4 
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Formal Proceedings in Which Alex Kirk Testified 

64 FERC RP24-781 
Algonquin Gas Transmission, 
LLC 

Witness Natural Gas Supply and Demand, Economic Life 

63 FERC RP24-780 
Maritimes & Northeast Pipeline, 
L.L.C. 

Witness Natural Gas Supply and Demand, Economic Life 

62 FERC RP24-744 
Southern Natural Gas Company, 
L.L.C. 

Witness Natural Gas Supply and Demand, Economic Life 

61 FERC RP24-287 
Northern Border Pipeline 
Company 

Witness Natural Gas Supply and Demand, Economic Life 

60 FERC RP24-164 Carolina Gas Transmission, LLC Witness Natural Gas Supply and Demand, Economic Life 

59 FERC RP23-1099 Gas Transmission Northwest LLC Witness Natural Gas Supply and Demand, Economic Life 

58 FERC RP23-930 
Saltville Gas Storage Company 
L.L.C. 

Witness Natural Gas Supply and Demand, Economic Life 

57 FERC RP23-929 
National Fuel Gas Supply 
Corporation 

Witness Natural Gas Supply and Demand, Economic Life 

56 FERC RP23-377 WBI Energy Transmission, Inc. Witness Natural Gas Supply and Demand, Economic Life 

55 FERC RP23-241 
Sea Robin Pipeline Company, 
LLC 

Witness Natural Gas Supply and Demand, Economic Life 

54 FERC RP22-1072 
Tuscarora Gas Transmission 
Company 

Witness Natural Gas Supply and Demand, Economic Life 

53 FERC RP22-1031 
Transwestern Pipeline 
Company, LLC 

Witness Natural Gas Supply and Demand, Economic Life 
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# JURISDICTION CASE OR 
DOCKET NO. 

UTILITY/ORGANIZATION 
INITIATING PROCEEDING 

POSITION SUBJECT MATTER 

52 FERC PR22-51 Waha Gas Storage LLC Witness 
Market Power Study Supporting Market-Based Rates for 
Waha Gas Storage LLC 

51 FERC RP22-501 ANR Pipeline Company Witness Natural Gas Supply and Demand, Economic Life 

50 FERC RP21-1187 
Eastern Gas Transmission and 
Storage, Inc. 

Witness Natural Gas Supply and Demand, Economic Life 

49 FERC RP21-1188 Texas Eastern Transmission, LP Witness Natural Gas Supply and Demand, Economic Life 

48 FERC RP21-1146 
Southwest Gas Storage 
Company 

Witness 

Reference to Market Power Study Supporting Petition for 
Market-Based Rates for Storage Service in Docket No. RP20-
1088 to support Market-Based Rates for No-notice Storage, 
Firm Parking, Firm Loan, and Interruptible Gas 
Balancing Services 

47 FERC RP21-1143 
Transcontinental Gas Pipe Line 
Company, LLC 

Witness 
Market Power Study Supporting Market-Based Rates for 
Transcontinental Gas Pipe line Company, LLC’s Washington 
Storage Field 

46 FERC RP21-1001 Texas Eastern Transmission, LP Witness Natural Gas Supply and Demand, Economic Life 

45 FERC PR21-27, et al. 
JEFFERSON ISLAND STORAGE & 
HUB, L.L.C. 

Witness 
Market Power Study Supporting Continued authorization for 
Market-Based Rates for Storage and Wheeling Service and 
Petition for Market Based Rates for Firm Wheeling Service 

44 FERC RP21-441 
FLORIDA GAS TRANSMISSION 
COMPANY, LLC 

Witness Natural Gas Supply and Demand, Economic Life 

43 FERC CP21-44 LA STORAGE, LLC Witness 
Market Power Study Supporting Petition for Market-Based 
Rates for Storage and Wheeling Service 

42 FERC RP20-1088 
SOUTHWEST GAS STORAGE 
COMPANY 

Witness 
Market Power Study Supporting Petition for Market-Based 
Rates for Storage Service 
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# JURISDICTION CASE OR 
DOCKET NO. 

UTILITY/ORGANIZATION 
INITIATING PROCEEDING 

POSITION SUBJECT MATTER 

41 FERC RP20-1060 
COLUMBIA GAS TRANSMISSION, 
LLC 

Witness Natural Gas Supply and Demand, Economic Life 

40 FERC RP20-980 
EAST TENNESSEE NATURAL GAS 
SYSTEM 

Witness Natural Gas Supply and Demand, Economic Life 

39 FERC RP20-921 
MARITIMES & NORTHEAST 
PIPELINE, LLC 

Witness Natural Gas Supply and Demand, Economic Life 

38 FERC RP20-908 ALLIANCE PIPELINE, LP Witness Natural Gas Demand 

37 FERC RP20-631 
TENNESSEE GAS PIPE LINE 
COMPANY, LLC 

Witness 
Market Power Study Supporting Petition for Market-Based 
Rates for Storage Service 

36 FERC RP20-467 
DOMINION ENERGY COVE 
POINT LNG, LP 

Witness Natural Gas Supply and Demand, Economic Life 

35 FERC RP20-233 
SOUTHWEST GAS STORAGE 
COMPANY 

Witness 
Market Power Study Supporting Petition for Market-Based 
Rates for Storage Service 

34 FERC RP20-131 
ENABLE MISSISSIPPI RIVER 
TRANSMISSION COMPANY 

Witness Natural Gas Supply and Demand, Economic Life 

33 FERC RP19-1426 
NATIONAL FUEL GAS SUPPLY 
CORPORATION 

Witness Natural Gas Supply and Demand, Economic Life 

32 FERC RP19-1523 
PANHANDLE EASTERN PIPE LINE 
COMPANY 

Witness Natural Gas Supply and Demand, Economic Life 

31 FERC RP19-78 
PANHANDLE EASTERN PIPE LINE 
COMPANY 

Witness Natural Gas Supply and Demand, Economic Life 

30 FERC RP19-343 TEXAS EASTERN TRANSMISSION Witness Natural Gas Supply and Demand, Economic Life 

29 FERC RP19-165 WBI ENERGY TRANSMISSION Witness Natural Gas Supply and Demand, Economic Life 

28 FERC RP18-940 EMPIRE PIPELINE INC. Witness Natural Gas Supply and Demand 
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# JURISDICTION CASE OR 
DOCKET NO. 

UTILITY/ORGANIZATION 
INITIATING PROCEEDING 

POSITION SUBJECT MATTER 

27 FERC RP18-922 
TRAILBLAZER PIPELINE 
COMPANY LLC 

Witness Natural Gas Supply and Demand 

26 FERC RP18-877 MOGAS PIPELINE LLC Witness Natural Gas Supply and Demand 

25 FERC PR18-59 
KINDER MORGAN TEJAS 
PIPELINE LLC 

Witness 
Market-Power Study Supporting Petition for Market-based 
Rates for Interruptible Wheeling Services at Banquette Hub 

24 FERC RP18-293 ENABLE – MRT Witness Natural Gas Supply and Demand 

23 FERC RP18-1126 
TRANSCONTINENTAL GAS PIPE 
LINE 

Witness Natural Gas Supply and Demand, Economic Life 

22 FERC RP18-1115 
SALTVILLE GAS STORAGE 
COMPANY 

Witness Natural Gas Supply and Demand, Economic Life 

21 FERC RP17-598 
GREAT LAKES GAS 
TRANSMISSION LP 

Witness 
Delivered Price Analysis for Natural Gas, Natural Gas Supply 
and Demand 

20 FERC RP17-363 
EASTERN SHORE NATURAL GAS 
COMPANY 

Witness Natural Gas Supply and Demand 

19 FERC RP17-197 DOMINION COVE POINT LNG, LP Witness Natural Gas Supply and Demand 

18 FERC 
RP17-13 and 
RP17-254 

JEFFERSON ISLAND STORAGE 
AND HUB, LLC AND GOLDEN 
TRIANGLE STORAGE INC. 

Witness 
Market-power Study Supporting Continued Market-based 
Rates for Wheeling and Storage Services and Two Facilities 

17 FERC RP17-1050 
ARLINGTON STORAGE 
COMPANY, LLC 

Witness 
Market-power Study Supporting Market-based Rates for 
Firm Wheeling Service 

16 FERC RP16-440 ANR PIPELINE COMPANY Witness Natural Gas Supply and Demand 

15 FERC RP16-137 
TALLGRASS INTERSTATE GAS 
TRANSMISSION, LLC 

Witness Natural Gas Supply and Demand 
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# JURISDICTION CASE OR 
DOCKET NO. 

UTILITY/ORGANIZATION 
INITIATING PROCEEDING 

POSITION SUBJECT MATTER 

14 FERC RP15-65 
GULF SOUTH PIPELINE 
COMPANY 

Witness Natural Gas Supply and Demand 

13 FERC RP15-1225 
TRES PALACIOS GAS STORAGE 
LLC 

Witness 
Market-power Study Supporting Petition for Market-based 
Rates for Firm Wheeling Services 

12 FERC RP15-1218 
CENTRAL NEW YORK OIL AND 
GAS COMPANY 

Witness 
Market-power Study Supporting Market-based Rates for 
Parking and Lending Services 

11 FERC ER14-15 CES PLACERITA, INC. Witness 
Updates Market Power Analysis of Category 1 Electric 
Generator 

10 FERC RP14-1214 
VIKING GAS TRANSMISSION 
COMPANY 

Witness Natural Gas Supply and Demand 

9 FERC RP14-118 
WBI ENERGY TRANSMISSION, 
INC. 

Witness Natural Gas Supply and Demand, Economic Life 

8 FERC RP13-941 
SOUTHERN STAR CENTRAL GAS 
PIPELINE 

Witness Natural Gas Supply and Demand, Economic Life 

7 FERC RP13-185 
VIKING GAS TRANSMISSION 
COMPANY 

Witness Natural Gas Supply and Demand, Economic Life 

6 FERC RP13-1031 
TRAILBLAZER PIPELINE 
COMPANY LLC 

Witness Natural Gas Supply and Demand, Economic Life 

5 FERC RP12-955 CENTERPOINT ENERGY – MRT Witness Natural Gas Supply and Demand 

4 FERC RP12-479 ANR STORAGE COMPANY Witness Market-based Rate Application for Existing Storage Facility 
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# JURISDICTION CASE OR 
DOCKET NO. 

UTILITY/ORGANIZATION 
INITIATING PROCEEDING 

POSITION SUBJECT MATTER 

3 FERC RP11-1823 

PUBLIC UTILITIES COMMISSION 
OF NEVADA AND SIERRA 
PACIFIC POWER COMPANY 
D/B/A NV ENERGY V. 
TUSCARORA GAS 
TRANSMISSION COMPANY 

Witness Natural Gas Supply and Demand, Pipeline Competition 

2 FERC RP10-729 
PORTLAND NATURAL GAS 
TRANSMISSION SYSTEM 

Witness Natural Gas Supply, Cost of Service Levelization 

1 FERC 
RP06-568 and 
RP07-373 
(consolidated) 

TRANSCONTINENTAL GAS PIPE 
LINE CORPORATION 

Witness 
Natural Gas Storage, Opportunity Cost, Rolled-in and 
Incremental Rates 

    
 
 

 

# JURISDICTION 
CASE OR 
DOCKET NO. 

UTILITY/ORGANIZATION 
INITIATING PROCEEDING 

 SUBJECT MATTER 

Other Proceedings In Which Alex Kirk Participated 

8 FERC RP09-427 
SOUTHERN NATURAL GAS 
COMPANY 

  

7 FERC RP08-426 
EL PASO NATURAL GAS 
COMPANY 

  

6 FERC RP08-306 
PORTLAND NATURAL GAS 
TRANSSMISION SYSTEM 

  

5 FERC 
CR08-431 
OR07-21 

COLUMBIA GAS TRASNMSISION 
CORP. AND MOBIL PIPELINE 
COMPANY, RESPECTIVELY 

 
Abbreviated Application for Certificates of Columbia Gas 
Transmission Corporation for a Certificate of Public 
Convenience and Necessity. 

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0056 
Page 8 of 9



# JURISDICTION CASE OR 
DOCKET NO. 

UTILITY/ORGANIZATION 
INITIATING PROCEEDING 

POSITION SUBJECT MATTER 

4 FERC RM08-1-000 

COMMENTS OF SPECTRA 
ENERGY TRANSMISSION LLC 
AND SPECTRA ENERGY 
PARTNERS 

 Promotion of a More Efficient Capacity Release Market 

3 FERC PR08-7 
BAY GAS STORAGE COMPANY 
LTD. 

 

Abbreviated Application for Certificates of Public 
Convenience and Necessity Authorizing Construction and 
Operation of a Natural Gas Storage Facility, for Blanket 
Certificates, and for Related Authorizations and Waivers 

2 FERC CP08-15 STECKMAN RIDGE, LP  

Abbreviated Application for Certificates of Public 
Convenience and Necessity Authorizing Construction and 
Operation of a Natural Gas Storage Facility, for Blanket 
Certificates, and for Related Authorizations and Waivers 

1 FERC CP07-405 TEXAS GAS TRANSMISSION, LLC  

Abbreviated Application for Certificates of Public 
Convenience and Necessity Authorizing Construction and 
Operation of a Natural Gas Storage Facility, for Blanket 
Certificates, and for Related Authorizations and Waivers 

           

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0056 
Page 9 of 9



Docket No. RP24-___ 
Statement P 

Exhibit No. T-0057 
Page 1 of 15



Docket No. RP24-___ 
Statement P 

Exhibit No. T-0057 
Page 2 of 15



Docket No. RP24-___ 
Statement P 

Exhibit No. T-0057 
Page 3 of 15



Docket No. RP24-___ 
Statement P 

Exhibit No. T-0057 
Page 4 of 15



Docket No. RP24-___ 
Statement P 

Exhibit No. T-0057 
Page 5 of 15



Docket No. RP24-___ 
Statement P 

Exhibit No. T-0057 
Page 6 of 15



Docket No. RP24-___ 
Statement P 

Exhibit No. T-0057 
Page 7 of 15



Docket No. RP24-___ 
Statement P 

Exhibit No. T-0057 
Page 8 of 15



Docket No. RP24-___ 
Statement P 

Exhibit No. T-0057 
Page 9 of 15



Docket No. RP24-___ 
Statement P 

Exhibit No. T-0057 
Page 10 of 15



Docket No. RP24-___ 
Statement P 

Exhibit No. T-0057 
Page 11 of 15



Docket No. RP24-___ 
Statement P 

Exhibit No. T-0057 
Page 12 of 15



Docket No. RP24-___ 
Statement P 

Exhibit No. T-0057 
Page 13 of 15



Docket No. RP24-___ 
Statement P 

Exhibit No. T-0057 
Page 14 of 15



Docket No. RP24-___ 
Statement P 

Exhibit No. T-0057 
Page 15 of 15



Getting to Net Zero – and Even Net Negative – is Surprisingly Feasible, ... https://newscenter.lbl.gov/2021/01/27/getting-to-net-zero-and-even-net-...

1 of 5 3/2/2021, 10:15 AM

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0058 
Page 1 of 5



Getting to Net Zero – and Even Net Negative – is Surprisingly Feasible, ... https://newscenter.lbl.gov/2021/01/27/getting-to-net-zero-and-even-net-...

2 of 5 3/2/2021, 10:15 AM

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0058 
Page 2 of 5



Getting to Net Zero – and Even Net Negative – is Surprisingly Feasible, ... https://newscenter.lbl.gov/2021/01/27/getting-to-net-zero-and-even-net-...

3 of 5 3/2/2021, 10:15 AM

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0058 
Page 3 of 5



Getting to Net Zero – and Even Net Negative – is Surprisingly Feasible, ... https://newscenter.lbl.gov/2021/01/27/getting-to-net-zero-and-even-net-...

4 of 5 3/2/2021, 10:15 AM

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0058 
Page 4 of 5



Getting to Net Zero – and Even Net Negative – is Surprisingly Feasible, ... https://newscenter.lbl.gov/2021/01/27/getting-to-net-zero-and-even-net-...

5 of 5 3/2/2021, 10:15 AM

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0058 
Page 5 of 5



Carbon‐Neutral Pathways for the United States
James H. Williams1,2 , Ryan A. Jones3 , Ben Haley3, Gabe Kwok3, Jeremy Hargreaves3,
Jamil Farbes3, and Margaret S. Torn4,5

1Energy Systems Management, University of San Francisco, San Francisco, CA, USA, 2Deep Decarbonization Pathways
Project, Sustainable Development Solutions Network, New York, NY, USA, 3Evolved Energy Research, San Francisco,
CA, USA, 4Lawrence Berkeley National Laboratory, Berkeley, CA, USA, 5Energy and Resources Group, University of
California, Berkeley, Berkeley, CA, USA

Abstract The Intergovernmental Panel on Climate Change (IPCC) Special Report on GlobalWarming of
1.5°C points to the need for carbon neutrality by mid‐century. Achieving this in the United States in only
30 years will be challenging, and practical pathways detailing the technologies, infrastructure, costs, and
tradeoffs involved are needed. Modeling the entire U.S. energy and industrial system with new analysis tools
that capture synergies not represented in sector‐specific or integrated assessment models, we created
multiple pathways to net zero and net negative CO2 emissions by 2050. They met all forecast U.S. energy
needs at a net cost of 0.2–1.2% of GDP in 2050, using only commercial or near‐commercial technologies, and
requiring no early retirement of existing infrastructure. Pathways with constraints on consumer behavior,
land use, biomass use, and technology choices (e.g., no nuclear) met the target but at higher cost. All
pathways employed four basic strategies: energy efficiency, decarbonized electricity, electrification, and
carbon capture. Least‐cost pathways were based on >80% wind and solar electricity plus thermal generation
for reliability. A 100% renewable primary energy system was feasible but had higher cost and land use.
We found multiple feasible options for supplying low‐carbon fuels for non‐electrifiable end uses in industry,
freight, and aviation, which were not required in bulk until after 2035. In the next decade, the actions
required in all pathways were similar: expand renewable capacity 3.5 fold, retire coal, maintain existing gas
generating capacity, and increase electric vehicle and heat pump sales to >50% of market share. This
study provides a playbook for carbon neutrality policy with concrete near‐term priorities.

Plain Language Summary We created multiple blueprints for the United States to reach zero or
negative CO2 emissions from the energy system by 2050 to avoid the most damaging impacts of climate
change. By methodically increasing energy efficiency, switching to electric technologies, utilizing clean
electricity (especially wind and solar power), and deploying a small amount of carbon capture technology,
the United States can reach zero emissions without requiring changes to behavior. Cost is about $1 per
person per day, not counting climate benefits; this is significantly less than estimates from a few years ago
because of recent technology progress. Models with more detail than used in the past revealed
unexpected synergies, counterintuitive results, and tradeoffs. The lowest‐cost electricity systems get >80% of
energy from wind and solar power but need other resources to provide reliable service. Eliminating
fossil fuel use altogether is possible but higher cost. Restricting biomass use and land for renewables is
possible but could require nuclear power to compensate. All blueprints for the United States agree on the key
tasks for the 2020s: increasing the capacity of wind and solar power by 3.5 times, retiring coal plants,
and increasing electric vehicle and electric heat pump sales to >50% of market share.

1. Introduction

The Paris Agreement calls for “holding the increase in the global average temperature to well below 2°C
above pre‐industrial levels and pursuing efforts to limit the temperature increase to 1.5°C
(UNFCCC, 2015).” Moreover, avoiding the worst impacts of climate change may require not only staying
below 1.5°C but a return to 1°C by 2100 (Hansen et al., 2013). Climate outcomes of 2°C, 1.5°C, and 1°C
are associated with end of century atmospheric CO2 concentrations of roughly 450, 400, and 350 ppm,
respectively, entailing global net CO2 emissions trajectories that reach zero by roughly 2070, 2055, and
2040 and are negative thereafter (Hansen et al., 2017; IPCC, 2018).
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This paper examines specific pathways by which emissions reductions consistent with these trajectories can
be achieved in the United States. We focus on reductions in energy and industrial (E&I) CO2, which consti-
tutes more than 80% of current gross U.S. greenhouse gas (GHG) emissions (U.S. EPA, 2019a). We combined
our modeled results for E&I with published values for non‐CO2 GHG emissions and the land CO2 sink to
obtain a range of economy‐wide CO2e values for comparison to global trajectories and policy targets adopted
by United States and other jurisdictions, including “80% by 2050,” “net zero by 2050,” and “350 ppm by
2100” (Le Quéré et al., 2018; U.S. Climate Alliance, 2020).

Our objective in this paper was to develop realistic deep decarbonization scenarios that reach net zero or net
negative E&I CO2 emissions by 2050 while meeting all forecast demand for energy services at the lowest pos-
sible cost, using only technologies that are commercial or have been demonstrated at large pilot scale. The
scope of the analysis includes all energy flows through the U.S. economy, from primary energy inputs, such
as petroleum and natural gas, to energy conversion processes, such as oil refining and power generation, to
end uses in buildings, transportation, and industry that consume final energy in the form of electricity and
solid, liquid, and gaseous fuels. We modeled the transition pathways in all these areas in detail to answer
high‐level questions of interest to policy makers—technical feasibility, infrastructure requirements, cost,
the implications of different assumptions and tradeoffs, and the required types and scale of policy interven-
tions—as well as technical questions of interest to specialists, for example, how to optimally integrate high
levels of variable renewable energy (VRE), produce low‐carbon fuels from biomass and electricity, decarbo-
nize challenging end uses in industry and freight transport, and incorporate carbon capture, utilization, and
storage (CCUS) into the overall E&I system (Bataille, 2020; Davis et al., 2018; Dessens et al., 2016; Rogelj
et al., 2015).

2. Scenarios

Wemodeled eight different deep decarbonization scenarios for the United States (Table 1) using a bottom‐up
approach similar to our previous work (Haley et al., 2018; Williams et al., 2012, 2015). The scenarios were
designed to explore the effects of societal choices and resource constraints on decarbonization strategies
and outcomes. A business‐as‐usual scenario (hereafter, reference case) based on the Annual Energy
Outlook (AEO) of the U.S. Department of Energy (DOE) (U.S. EIA, 2019) was developed for comparison to
the decarbonized cases in terms of CO2 emissions, cost, energy mix, infrastructure requirements, and land
use (Table 2). The scenario that achieves zero net E&I CO2 emissions in 2050 at the lowest cost is called
the (i) central case. The (ii) low fossil fuel price and (iii) low renewables cost scenarios test the sensitivity of
the central case results to changes in cost input assumptions.

Three other scenarios also reach zero net emissions in 2050, while meeting additional constraints. The (iv)
low land case tests the effect of limitations on land use in response to concerns about the sustainability of
biomass use (Fletcher et al., 2011; IPCC, 2019; Searchinger et al., 2008; Smith et al., 2013) and the land
requirements for siting renewable energy and transmission facilities (Hise et al., 2020; Kahn, 2000;
McDonald et al., 2009; Wu et al., 2016, 2020). In this scenario, the land area of onshore wind and
utility‐scale solar was limited to 50% of the central case value, and the biomass supply was limited to 50%
of its technical potential (Langholtz et al., 2016). The (v) delayed electrification case evaluates the impact

Table 1
Summary of Scenarios Used in This Analysis

Scenario Description

Reference Business‐as‐usual case based on DOE Annual Energy Outlook
Central Least‐cost carbon‐neutral pathway
Central, Low Fossil Fuel Price Central case sensitivity using low fossil fuel price forecast
Central, Low Renewables Cost Central case sensitivity using low renewable technology cost forecast
Low Land Limited bioenergy and land for siting renewables and transmission
Delayed Electrification Slow consumer uptake of electric technologies
Low Demand High conservation resulting in reduced demand for energy services
100% Renewable Primary Energy No fossil fuels or nuclear power allowed by mid‐century
Net Negative Least‐cost pathway to negative emissions consistent with 1°C/350 ppm
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Table 2
Emissions, Energy, and Cost Results for Reference and Deep Decarbonization Scenarios in 2050

Indicator Units 2020
2050

reference Central
Delayed

electrification
100%

renewable Low land
Low

demand
Net

negative

Emissions
Gross E&I CO2 Mt CO2 5,580 4,571 840 904 147 1,204 635 489
Product and Bunker CO2 Mt CO2 390 553 524 524 524 524 395 524
Net E&I CO2 Mt CO2 5,190 4,018 0 0 −377 0 0 −500
Cumulative Net E&I CO2 Mt CO2 NA 140.5 78.9 78.9 74.8 78.9 78.8 72.9
“Low Mitigation” Total
CO2e

Mt CO2 NA 4,518 500 500 123 500 500 0

“High Mitigation” Total
CO2e

Gt CO2 NA 4,018 0 0 −377 0 0 −500

Carbon Capture, Utilization, and Sequestration
E&I CO2 Captured Mt CO2 0 1 787 1,060 664 794 640 1,063
E&I CO2 Utilized Mt CO2 0 1 471 680 664 115 400 598
E&I CO2 Sequestered Mt CO2 0 0 316 380 0 680 240 465
Primary Energy Supply
Petroleum EJ 39.0 37.1 4.4 5.3 0 10.3 2.4 0.6
Natural Gas EJ 31.4 29.3 8.3 7.8 0 8.1 7.4 5.7
Coal EJ 15.1 5.5 0 0.5 0 0 0.2 0
Biomass EJ 3.6 3.2 12.2 17.5 16.1 10.3 10.4 17.1
Nuclear EJ 8.9 4.3 4.3 4.4 0 13.4 4.3 4.4
Solar EJ 0.4 3.7 12.5 12.5 18.9 11.2 9 13.7
Wind EJ 1.3 8.2 28.3 30.4 36.3 17.2 22.8 30.6
Hydro EJ 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Geothermal EJ 0.05 0.05 0.05 0.05 0.11 0.06 0.05 0.05
Total EJ 100.8 92.4 71.1 79.5 72.4 71.6 57.6 73.2
Final Energy Demand
Residential EJ 11.83 11.02 6.54 7.39 6.54 6.54 5.52 6.54
Commercial EJ 9.08 10.92 7.34 7.85 7.34 7.34 6.30 7.34
Transportation EJ 28.50 26.00 13.85 16.43 13.85 13.85 10.15 13.85
Industry EJ 19.79 25.72 23.24 23.43 23.24 23.24 18.23 23.24
Total EJ 69.20 73.66 50.97 55.10 50.97 50.97 40.20 50.97
Electricity Share of Final Energy
Buildings—Residential % 46% 56% 87% 74% 87% 87% 88% 87%
Buildings—Commercial % 52% 51% 91% 78% 91% 91% 92% 91%
Light‐Duty Vehicles % 0% 4% 93% 54% 93% 93% 93% 93%
Transport Other % 0% 0% 26% 18% 26% 26% 26% 26%
Industry % 17% 18% 25% 23% 25% 25% 26% 25%
Total % 20% 23% 49% 40% 49% 49% 50% 49%
Electric Generation
Total Generation TWh 4,170 5,430 12,040 12,420 15,190 9,570 9,550 12,840
Wind % 9% 41% 63% 66% 64% 49% 64% 64%
Solar % 3% 19% 28% 27% 34% 32% 26% 29%
Hydro % 7% 6% 3% 2% 2% 3% 3% 2%
Biomass % 1% 0% 0% 0% 0% 0% 0% 0%
Nuclear % 19% 7% 3% 3% 0% 13% 4% 3%
Coal % 31% 7% 0% 0% 0% 0% 0% 0%
Gas % 31% 20% 3% 1% 1% 3% 3% 2%
Gas w/CCS % 0% 0% 0% 0% 0% 0% 0% 0%
Thermal Capacity Factor % 44% 33% 12% 11% 2% 27% 13% 11%
Fuels
Total Production EJ 55.5 56.7 21.9 28.1 20.2 22.1 17.5 20.9
Fossil Share % 98% 98% 43% 41% 0% 67% 41% 23%
Biomass Share % 2% 2% 25% 29% 41% 23% 27% 40%
Electric Fuel Share % 0% 0% 31% 30% 59% 9% 32% 38%
Consumed as Liquid % 66% 63% 60% 67% 65% 59% 58% 63%
Consumed as Gas % 32% 35% 39% 31% 34% 40% 41% 36%
Indicators
U.S. population Million 334 397 397 397 397 397 397 397
Utility Wind and Solar Land Use MHa 2.0 9.7 36.0 38.6 47.7 16.6 29.0 38.8
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on mitigation strategies if consumers are slow to adopt low‐carbon technologies (McCollum et al., 2014;
Sugiyama, 2012). In this scenario, full uptake of electrified end use technologies such as electric vehicles
and heat pumps was delayed by 15 years relative to the central case. The (vi) low‐demand case explores
high levels of conservation (Dietz et al., 2009; Grubler et al., 2018; Van Vuuren et al., 2018). In this
scenario, energy service demand in key end uses such as driving and flying was reduced 20–40% below
AEO levels.

Two other scenarios resulted in negative net E&I CO2 emissions. The (vii) 100% renewable primary energy
casewas designed to test the much‐debated feasibility and cost of an E&I system based entirely on renewable
energy (Breyer et al., 2018; Brick & Thernstrom, 2016; Clack et al., 2017; Jacobson et al., 2015, 2017; Shaner
et al., 2018). By 2050, this scenario has no nuclear power remaining, no fossil fuel remaining, even for feed-
stocks, and no geologic carbon sequestration. In this case only, the energy mix constraint was binding and
emissions were a result rather than a constraint. The (viii) net negative case was designed to explore the
requirements of deeper emissions reductions consistent with a trajectory that peaks below 1.5°C and returns
to 1°C/350 ppm by 2100 (Hansen et al., 2013, 2017; Rogelj et al., 2015; Van Vuuren et al., 2018). We report the
scenario that achieves net E&I emissions of −500 Mt CO2 in 2050 at lowest cost.

All cases except the low‐demand case were constrained to meet the same demand for energy services as the
reference case and to use AEO assumptions for population, GDP, and industrial production. (See Tables S2,
S7, and S9 in the Supporting Information for further details on scenario definitions and input values).

3. Modeling Approach

Energy models are designed to address specific research questions that determine which aspects of a pro-
blem can be simplified and which require greater fidelity; they typically perform better within the scope
of the research questions for which they were designed and less well when extended past that scope. In
U.S. public policy making, the most widely used energy models (e.g., the National Energy Modeling
System (NEMS), the Integrated Planning Model (IPM), and MARKAL) were designed decades ago when
the research questions (e.g., forecasting near‐term oil prices or criteria air pollutants from power plants)
led to decisions about model structure that while appropriate at the time, make them less useful for studying
the transition to low‐carbon energy systems (Pfenninger et al., 2014). A key concern is the temporal repre-
sentation of electricity operations, which requires much greater fidelity when variable renewable generation
is involved (Poncelet et al., 2016). Similarly, integrated assessment models, the most common type of tool
used today in academic climate policy research, were designed to answer questions about global climate tra-
jectories as a function of policy scenarios. However, because answering these questions requires represent-
ing not only the energy system but also the climate system, the economy, land use, and all GHGs, the fidelity
with which the energy system is represented is not adequate for making physical infrastructure plans that
can be implemented, for example, by an electric utility. Finally, sectoral models (e.g., of electricity,

Table 2
Continued

Indicator Units 2020
2050

reference Central
Delayed

electrification
100%

renewable Low land
Low

demand
Net

negative

Interstate Transmission
Capacity

GW‐kmile 145 176 368 365 462 319 287 389

Per Capita Energy Use Rate GJ/per 209 188 131 141 131 131 103 131
Per Capita Emissions tCO2/per 15.5 10.1 0.0 0.0 −0.9 0.0 0.0 −1.3
U.S. GDP $T 22.2 38.4 38.4 38.4 38.4 38.4 38.4 38.4
E&I Net System Cost 2050 $B NA NA 145 225 340 161 NA 214
Net Cost as Share of GDP % NA NA 0.38% 0.59% 0.89% 0.42% NA 0.56%
E&I Net System Cost NPV $B NA NA 1,728 2,496 2,644 1,799 NA 2,215
Economic Energy Intensity MJ/$ 4.5 2.4 1.9 2.1 1.9 1.9 1.5 1.9
Economic Emission Intensity kg CO2/$ 0.23 0.10 0.00 0.00 −0.01 0.00 0.00 −0.01
Electric Emission Intensity gCO2/kWh 475.6 154.1 16.2 8.8 0 14.7 16.3 9.9
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transportation, and buildings) used in the business and regulatory domains generally lack any
representation of the whole energy system transition, which is essential for providing boundary
conditions and other inputs needed to analyze sectoral decarbonization.

Recognizing these shortcomings, we built two new models, EnergyPATHWAYS (EP) and RIO, to address
them. These models are run in series within a partial equilibrium framework and together analyze energy
system decarbonization with sufficient accuracy to make implementable infrastructure plans. The analysis
starts with bottom‐up development of economy‐wide final energy demand in EP, a detailed stock‐rollover
accounting model, with 64 different demand subsectors and 25 final energy types, for 16 geographic regions
in the United States (for map, see Figure S42). In EP, the modeler makes demand‐side technology choices (e.
g., the rate of consumer uptake of electric vehicles) that determine the composition of the technology fleets
used to meet demand for energy services (e.g., vehicle miles traveled), which are taken from the AEO.

Time‐varying electricity and fuel demand from EP are input into RIO, a linear programming model that
combines capacity expansion (planning of new facilities) with sequential hourly operations over a sampling
of representative days to find the lowest‐cost solution for decarbonized energy supply. RIO is unique in its
high‐resolution modeling of the interactions among electricity generation, fuel production, and CCUS; this
allows it to determine the optimal decarbonization investment across these sectors and the optimal alloca-
tion of scarce resources, such as biomass, between them. RIO uses the same geographic regions as EP,
and all infrastructure decisions are solved at 5‐year time steps with perfect foresight and perfect coordination
between supply sectors. The state of charge of electricity and fuels storage is tracked over an entire year, pro-
viding unique accuracy inmodeling reliability and coproduction of fuels in electricity systems with very high
VRE. Fuel and technology cost and performance inputs were all from public sources. The cost of producing
and delivering energy from RIO is combined with the demand‐side technology transition cost from EP to
estimate energy system transition cost over the study period. This is done without the explicit economic feed-
backs of a full‐equilibrium framework, in which changes in relative prices drive consumer choices
(DeCarolis et al., 2010; Pye et al., 2020). (For details of the EP and RIO methodologies, see Supporting
Information sections S5 and S6.)

4. Emissions
4.1. Emissions Trajectories

Emissions trajectories for the reference and central cases are shown in Figure 1. In the reference case, net
E&I CO2 emissions decreased 22% below the 2020 level by mid‐century, reflecting expected declines in

Figure 1. (a) Annual E&I CO2 emissions for the reference and central cases. (b) Cumulative emissions. Solid black lines show net emissions. Right‐hand figures
show offsets from products and bunkers. Left‐hand figures allocate these to end use sectors.
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coal‐fired power generation. For the central and all other carbon‐neutral scenarios, net emissions were con-
strained to follow a straight‐line path from 2020 to 2050, for the sake of comparability and to avoid trajec-
tories that require even steeper reduction rates during some part of the period in order to achieve the
same cumulative emissions. Following UNFCCC accounting rules, emissions were calculated as gross
E&I CO2 emissions minus negative E&I CO2 emissions, which consist of geologic sequestration, sequestra-
tion in durable products such as plastics, and bunker offsets; the latter are credits for reductions in emissions
from fuels used in international shipping and air travel, which do not count as national emissions. In the
central case, modeled gross emissions in 2050 were 840Mt CO2/year, a reduction of 84% below the 2020 level
(5,190 Mt/year), offset by products and bunkers of −524 Mt/year and geologic sequestration of −316 Mt/
year. Cumulative emissions from 2020 to 2050 were 79 Gt CO2, compared to 138 Gt in the reference case
(Table 2).

4.2. Total GHG Emissions

Reaching net zero emissions for E&I CO2 alone will not be sufficient to reach net zero in total GHG emis-
sions. For example, if U.S. emissions of non‐CO2 GHGs and the U.S. land sink were maintained at their cur-
rent values (roughly +1,250 and −750 Mt/year CO2e, respectively), these sum to +500 Mt/year CO2e, and
total U.S. emissions would be +500 Mt CO2e in 2050 even though E&I CO2 was zero (U.S. EPA, 2019a).
More ambitious but plausible levels of mitigation found in the literature, in which the combination of
non‐CO2 and the land sink sum to zero—for example, a 10% reduction in non‐CO2 GHGs to +1,125 Mt/year
and a 50% increase in the land sink to −1,125 Mt/year—are required for total CO2e to reach net zero, con-
sistent with a 1.5°C trajectory (Fargione et al., 2018; IPCC, 2018; Paustian et al., 2016; White House, 2016;
Williams et al., 2014).

4.3. The 1°C/350 ppm Trajectory

In the net negative scenario, net E&I CO2 emissions were constrained to follow a straight‐line path to −500
Mt in 2050. The modeled result achieved this with gross emissions of 489 Mt, offset by products and bunkers
of −524 Mt and geologic sequestration of −465 Mt. Cumulative E&I emissions 2020–2050 summed to 73 Gt
CO2 in the net negative scenario. If net emissions were maintained at the −500 Mt CO2/year level over the
latter half of the 21st century, cumulative E&I CO2 emissions from 2020 to 2100 would decline to 48 Gt CO2.
This is consistent with a global trajectory peaking below 1.5°C and returning to 1°C/350 ppm CO2 by 2100, if
done in parallel with more ambitious mitigation of the land sink and non‐CO2 emissions, as described above
(Haley et al., 2018; Hansen et al., 2017).

5. The Low‐Carbon Transition
5.1. Four Pillars of Deep Decarbonization

The emissions objectives were reached in all scenarios, while meeting all energy needs. As in previous deep
decarbonization pathways studies, the transition from a high‐carbon to a low‐carbon energy system was
based on the strategies of (1) using energy more efficiently, (2) decarbonizing electricity, and (3) switching from
fuel combustion in end uses to electricity (Bataille et al., 2016; White House, 2016; Williams et al.,
2012, 2015). Since the emissions reduction impacts of these strategies are multiplicative, they must be simul-
taneously applied to achieve their full potential. This study further shows that reaching net zero E&I emis-
sions, including non‐energy CO2 from industrial processes, requires an additional strategy: (4) capturing
carbon, which can either be sequestered geologically or utilized in making carbon‐neutral fuels and feed-
stocks (section 7.3) (Haley et al., 2018). Benchmark values for the four strategies are shown in Figure 2
(Figure S11). Per capita energy use declined 40% in 2050 compared to 2020, and energy intensity of GDP
declined by two thirds. The carbon intensity of electricity was reduced 95%, while electricity's share of end
use energy tripled, from 20% to 60%, including electrically derived fuels. Carbon capture reached almost
800 Mt CO2/year, up from negligible levels today; of this, about 60% was utilized and about 40% was geolo-
gically sequestered.

The energy system transformation resulting from applying the four strategies is shown for two bookend
cases in Figure 3. The 100% renewable primary energy case has no fossil fuels remaining in 2050, while
the central case with low fossil fuel prices has the highest residual fossil fuel use. In both scenarios, both pri-
mary and final energy uses are lower in 2050 than in today's system, despite meeting higher energy service
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demand due to rising population and GDP. The shares of coal, oil, and natural gas in primary energy supply
decrease dramatically from today's level, replaced primarily by wind, solar, and biomass. Low‐carbon
electricity and fuels replace fossil fuels in most final energy uses. Conversion processes that currently play
a minimal role—biomass refining and production of hydrogen and synthetic fuels from electricity—
become important in the decarbonized energy system, replacing most or all petroleum refining
(Figures S1–S4). Contrasts between the decarbonized cases are discussed in section 5.3 (Table 2).

5.2. Infrastructure Changes

Deep decarbonization entails an infrastructure transition over the next three decades in which high‐emit-
ting, low‐efficiency, and fuel‐consuming technologies are replaced by low‐emitting, high‐efficiency, and
electricity‐consuming technologies, at the scale and pace necessary to reach the emission targets (Davis
et al., 2010, 2018; Davis & Socolow, 2014; Shearer et al., 2020). The required scale and pace are illustrated
in Figure 4 for three sectors that together comprise two thirds of current E&I CO2 emissions: electric power
generation, vehicles, and space and water heating in buildings (Figures S12–S14 and S22) (U.S. EPA, 2019a).
By 2050, electric generation capacity increased by 3,200 GW; virtually all of the net increase was wind and
solar (section 6.4). Coal was fully retired. Out of 296 million cars and light trucks, more than 280 million
were battery electric vehicles. In residential buildings, electric heat pumps constituted 119 million out of
147 million space heating units and 88million out of 153million water heating units, with electric resistance
heaters comprising most of the remainder. This transition was accomplished over a period of 30 years by
replacement of equipment at the end of its normal lifetime, without early retirement.

5.3. Alternate Pathways

The constrained scenarios demonstrate that feasible alternate pathways to the same carbon target exist even
in the face of limits on technology choices and resource availability. However, these scenarios required com-
pensating changes in other areas, resulting in higher net cost and greater use of other resources (Table 2):

1. Low land. As a result of limiting the land area available for siting wind and solar, this case had the lowest
renewable capacity among all scenarios and was forced to adopt higher‐cost forms of electricity genera-
tion. It was the only case in which new nuclear capacity was economic and had the highest share of off-
shore wind generation. Electric fuel production was less than a third the level of the central case. With
biomass also limited by definition, this scenario had substantially higher fossil fuel use and consequently
geological carbon sequestration, than the central case. It was one of only two cases, along with the low
fossil fuel price sensitivity, to require extensive direct air capture (DAC) (126 Mt CO2/year) (Figure S30).

2. Delayed electrification. Delaying consumer adoption of electrified end use technologies and consequently
lower economy‐wide electrification resulted in the highest fuel demand, biomass use, carbon capture,
and carbon utilization among the cases that met the net zero goal. Perhaps counterintuitively, this case
required more electricity generation than the central case because of the need to produce fuels derived
from electricity (electric fuels); accordingly, this scenario also had higher generating capacity and land
requirements.

Figure 2. Metrics for the four main strategies of deep decarbonization, 2050 central case compared to current levels.
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Figure 3. Sankey diagrams for (top) the current U.S. energy system, (middle) the central carbon‐neutral case with low
fossil fuel prices, and (bottom) the 100% renewable primary energy case. Primary energy supplies are on the left,
conversion processes in the middle, and final energy consumption on the right. Line widths are proportional to
magnitude of energy flows.
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3. Low demand. This case demonstrated that reducing consumer demand for energy services such as driving
and flying lowers the infrastructure requirements of mitigation but does not eliminate the need for
large‐scale deployment of other decarbonization measures such as electrification and electricity decarbo-
nization. In other words, energy efficiency and conservation alone were not sufficient to achieve the tar-
get. That said, this case had the lowest primary and final energy (both ~20% lower than the central case),
along with the lowest electricity generation, fuel demand, carbon capture, interstate transmission, and
overall infrastructure build. It also had lower land area and geological sequestration requirements than
the central case. Net cost was not calculated for this scenario, as the cost of voluntary conservation is dif-
ficult to estimate, and there was no low‐demand reference scenario to compare it to.

4. 100% renewable primary energy. Because this case had no fossil fuels, the choices for producing fuels and
feedstocks were limited to biomass and electricity. When combined with the effect of having no nuclear
power, this scenario required the highest level of electricity generation, electric fuel production, wind and
solar capacity, electrolysis capacity, interstate transmission, and land area across scenarios. It also had
higher biomass use than the central case. Although geologic sequestration was not permitted, a relatively
high level of carbon capture was required to supply the carbon needed for fuel production. Because some
biogenic carbon in feedstocks was sequestered in durable products, this scenario had net negative CO2

emissions in 2050 (−377 Mt/year).
5. Net negative. In order to reach net negative emissions of−500 Mt CO2/year in 2050, this scenario had the

lowest fossil fuel use of all cases except for the 100% renewable primary energy case. It compensated for
this by consuming higher levels of biomass and electric fuels and, consequently, required more electricity
generation, land area, and interstate transmission than the central case. It had the highest level of carbon
capture across cases, with higher levels of both utilization and geologic sequestration than the central
case. DAC was small (−7 Mt CO2/year). On most measures, the requirements of this case fell within
the same range as other scenarios, though toward the upper end, suggesting it is feasible if mitigation
options are not limited.

5.4. Cost

The levelized net energy system cost of this transformation for the central case was $145 billion in 2050,
equivalent to 0.4% of GDP in that year (Figures 5 and S7–S10). This is the difference in the annualized capital
and operating costs of supplying and using energy in the central case compared to the reference case, plus
the net cost of reducing or offsetting non‐energy industrial process emissions. Except where noted, cost

Figure 4. Infrastructure transition in central case for (a) power generating capacity, (b) vehicles, and (c) space and water heating.
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inputs were the reference values of DOE long‐term fossil fuel price and technology cost forecasts (NREL,
2019; U.S. EIA, 2019). The net present value of net system cost was $1.7 trillion over the 2020–2050
period, using a 2% societal discount rate. In the central case, increased spending on incremental capital
costs for low‐carbon, efficient, and electrified technologies ($980 billion in 2050) was offset by reduced
spending on fossil fuels and incumbent technologies (−$835 billion in 2050). A sensitivity case using the
DOE low fossil fuel price forecast raised the central case net cost to 1.2% of GDP in 2050 (net cost is
higher because the counterfactual reference case cost is lower); using the low technology cost forecasts for
renewables lowered it to 0.2% of GDP. The net costs of all other scenarios ranged from about 0.45% in the
low land case up to 0.9% in the 100% renewable primary energy case. The net negative case consistent
with a 1°C/350 ppm trajectory had a net cost of less than 0.6% of GDP in 2050.

Historical total U.S. spending on energy has ranged between 5.5% and 13% of GDP from 1970 to the present.
In the reference case, this is projected to decline to 4.3% in 2050. With deep decarbonization, the spending
could reach as high as 5.2% of GDP depending on the scenario but would still be well below the historical
range.

6. Electricity
6.1. Electricity Generation

Until recently, it was unclear whether VRE, nuclear, or fossil fuel with CCS would become the main form of
generation in a decarbonized electricity system. Analyses of U.S. economy‐wide deep decarbonization (~80%
GHG reductions) have generally shown roughly equal shares of generation from each of these sources, with
the proportions changing depending on policy and cost assumptions (Bistline et al., 2018; Clarke et al., 2014;
White House, 2016; Williams et al., 2012, 2015). The cost decline of VRE over the last few years, however, has
definitively changed the situation.

Our analysis shows that electricity from VRE is the least‐cost form, not only of power generation but of pri-
mary energy economy wide, even when that requires investment in complementary technologies and new
operational strategies to maintain reliability. All cost‐minimizing pathways to deep decarbonization are
organized around using VRE to the maximum feasible extent, to supply both traditional loads and new loads
such as EVs, heat pumps, and hydrogen production. As a result, electricity demand increases dramatically,
to roughly three times the current level by 2050 (230% to 360% across cases; Figure 6b and Table 2). This
demand is met primarily by VRE in all cases. In the central case, the generation mix was 90% wind and

Figure 5. (a) Net annual levelized system cost of central case (black line), (b) net cost across scenarios as share of GDP, and (c) total U.S. spending on energy as
share of GDP, historical and modeled for reference and decarbonized cases. Note: Forecast GDP growth average is 1.84% per year, 2020–2050, following AEO
(U.S. EIA, 2019).
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solar (Figure 6a); the minimum level was 81% in the limited‐land case (Figures S23–S25 and S27). It is
possible that dramatic cost breakthroughs in new generating technologies such as Allam Cycle CCS and
Gen IV nuclear could result in a reduced VRE share, but the breakthroughs would need to happen soon
in order to deploy them at the pace and scale required in these scenarios.

6.2. Reliability in High Renewables Systems

There has been a vigorous debate over the feasibility of electricity systems with very high levels of VRE gen-
eration (Brown, Bischof‐Niemz, et al., 2018; Clack et al., 2017; Diesendorf & Elliston, 2018; Heard et
al., 2017; Jacobson et al., 2015, 2017; Jenkins et al., 2018). In our view, this debate's focus on “100% wind‐
water‐sunlight” electricity systems per se is less useful than what electricity system configuration is most cost
effective in reliably meeting the overall energy needs of a carbon‐neutral or carbon‐negative economy. In
other words, the economics and reliable operation of a high VRE electricity system boil down to what tech-
nologies are deployed to balance supply and demand in all hours of the year. The technologies required
depend on the time scale of the imbalance and whether there is an energy deficit or surplus (Figure S18).
Analyzing across multiple time scales and geographies, we found that balancing was most cost effectively
addressed through a combination of thermal generation to provide reliable capacity during times of deficit,
along with transmission, energy storage, and flexible loads to move surplus energy in time or space, plus
renewable curtailment.

The provision of reliable capacity (MW) in a decarbonized electricity system is fundamentally separate from
the provision of energy (MWh). The capacity resource that pairs best with a high VRE system is one with
very low capital cost, because its role is to provide reliability for a limited number of hours per year (average
capacity factors ~10%; Figures 7b and S17), rather than zero‐carbon energy in bulk. In this analysis, reliable
capacity came mostly from thermal generation using gas without carbon capture (Figure S28). The much
higher initial capital cost of CCS and nuclear plants as currently forecast could not be justified for such
low utilization rates, and at the same time, they were uncompetitive with VRE for the bulk of operating
hours unless VRE buildout was constrained. The gas generation fleet in the central case was 590 GW and
ranged between 470 and 675 GW across scenarios, compared to 480 GW today (Figure 7a). To remain within
carbon constraints, gas‐fired plants without carbon capture either burned carbon‐neutral fuels or natural gas
for which emissions were offset elsewhere, depending on the carbon budget, resource constraints, and rela-
tive costs (see section 7.2).

The reason gas generating capacity comparable to today's is needed in a carbon‐neutral energy system is illu-
strated in Figure 8, which shows hourly balancing in a high renewables system in a northeastern state that

Figure 6. (a) Electricity generation by type, central case, and (b) electricity demand, central case.
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relies primarily on offshore wind for decarbonized electricity. On a high‐wind, low‐load day, wind and solar
production exceed load in most hours of the day, with excess generation being partly curtailed, partly
exported, partly converted to hydrogen by means of electrolysis, partly used to heat water in industrial
boilers, and partly shifted in time with storage and flexible loads. No gas generation was required. On a

Figure 7. Central case (a) thermal generating capacity, (b) thermal capacity factors for gas, and (c) energy storage.

Figure 8. Balancing in a northeastern state in 2050, central case, with production (top) and consumption (bottom) for a low‐wind, high‐load day (left) and a
high‐wind, low‐load day (right).
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low‐wind, high‐load day, by contrast, significant gas generation was required during every hour of the day.
In general, extended periods of low renewables output combined with high loads determine the amount of
thermal capacity required for reliably meeting demand in each electricity region (Figures S16 and S28).
Energy storage was not competitive in meeting sustained energy deficits because the large quantity of energy
needed required a large investment in storage, while the infrequent occurrence of such events resulted in
very low storage utilization. These results illustrate why proposals for rapid retirement of gas‐fired capacity
are ill advised.

6.3. Additional Balancing Resources

Transmission enables VRE systems to take advantage of geographically diverse load and generation profiles.
Interregional transmission capacity increased 168% in the central case (85–217% across scenarios; Figure
S32). Most transmission was built between wind‐rich and wind‐poor regions, generally from the wind belt
in the center of the United States toward the Southeast and Mid‐Atlantic (Figure S33). This is because wind
resource quality and potential in the United States has much higher disparity between regions than does
solar, which in nearly all of the United States is more economic to develop locally than import from another
region.

Batteries can economically time‐shift renewable generation from surplus to deficit periods over the course of
a day; battery capacity ranged 80–217 GW across scenarios (Figures 7c and S29). As noted above, batteries
were not cost effective for long duration balancing. Moreover, flexible consumer loads (e.g., EVs and water
heaters) were cost competitive with batteries in providing peak‐load reduction, with 74–116 GW across sce-
narios (Sepulveda et al., 2018).

High‐VRE systems designed to provide sufficient energy in high‐demandmonths will over‐generate in other
months. Large‐scale industrial loads that can operate flexibly while producing a useful product from electri-
city allow energy demand to change to match available VRE supply across a wide range of conditions. For
example, electrolysis of water was used to balance the system and produce fuels for applications that were
hard to electrify (Figures 8, S15, S31, and S34). This allows for the economic overbuilding of renewables
to reduce the need for other balancing resources on energy‐constrained days, increasing the competitiveness
of VRE against other low‐carbon generation. Flex‐fuel boilers were also built economically and dispatched
flexibly. Many other large industrial loads, such as desalination, could play a similar role but were not ana-
lyzed here. As a result of the balancing measures employed, renewable curtailment was only 2–5% across
scenarios (Figure S21).

6.4. Electricity Infrastructure Buildout

The greatest challenge for a very high VRE electricity system is probably neither cost nor reliability but
achieving the scale and rate of infrastructure construction required. In the central case, the average build rate
of wind and solar in the 2040s wasmore than 160 GWper year; in the 100% renewable primary energy case, it
was almost 260 GW per year; in the low land case, it was still nearly 90 GW per year (Figure 9b). For compar-
ison, the total current U.S. wind and solar capacity is less than 150 GW (U.S. EIA, 2020). Using rule of thumb
metrics for wind and solar land requirements (Miller & Keith, 2018, 2019; Ong et al., 2013; Wu et
al., 2016, 2020), the total land used was 36 MHa in the central case, 17 MHa in the low land case, and 48
MHa in the 100% renewable primary energy case (Table 2), equivalent to 2–6% of contiguous U.S. land area.

In this light, we found that the 100% renewable primary energy case, employing the balancing measures
described above, was technically reliable but entailed a larger infrastructure buildout and higher cost, driven
in part by increasing the VRE share of generation from 90% to nearly 100% (Table 2) and in part by demand
for electrically‐produced fuels.

7. Fuels and CCUS
7.1. Fuel Demand

In the central case, about 50% of final energy demand was met with electricity (Table 2 and Figure S1). The
remaining 50% was met with fuels (hydrocarbons and hydrogen), primarily in applications where volu-
metric or gravimetric energy‐density requirements make electrification difficult (e.g., aviation), in industries
where high process temperatures are needed, in thermal power generation, and in industrial feedstocks
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where hydrocarbons are required (e.g., petrochemicals). Since electricity was almost completely
decarbonized, the production and use of fuels was the main source of gross CO2 emissions economy wide,
which were either captured in situ or offset by negative emissions elsewhere to achieve carbon neutrality
within the E&I system as a whole.

While the share of fuels in final energy demand remained significant, the absolute quantity decreased dra-
matically. In the central case, total fuel demand declined >60% below today's level due to the combined
effects of increased energy efficiency and increased electrification. Conservation in the low‐demand scenario
decreased both final energy and fuel demand an additional 20% below the central case but did not eliminate
the need for industrial‐scale fuel production (Table 2). Lower electrification had the opposite effect. Slow
consumer uptake of EVs and heat pumps in the delayed electrification scenario reduced the electricity share
of final energy to 40%, increasing fuel demand more than 25% relative to the central case (Table 2). This sub-
stantially raised the net cost and increased fossil fuel use, biomass use, electricity generation for fuel produc-
tion, land requirements, and carbon sequestration.

An electrification share greater than 50% and proportionally lower fuel use may be possible but will require
further research and market development. Since a large share of final energy demand in the central case was
for feedstocks that cannot use electricity as a substitute, the effective electrification rate of the other end uses
is already high (about 70%). Howmuch additional electrification could occur likely depends on how industry
changes its products and processes in response to increases in the price of fuel relative to electricity
(Bataille, 2020; Jadun et al., 2017).

The main fuels for meeting residual fuel demand after electrification are hydrocarbons and hydrogen.
Hydrocarbons have intrinsic advantages as a fuel including high energy density, high boiling point, high

Figure 9. (a) Total electric generating capacity and (b) build rates for carbon‐free generating capacity in the central, 100%
renewable primary energy, and low land cases.
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combustion temperature, ease of storage, and ability to be synthesized into products such as plastics.
Hydrocarbons in these scenarios were either fossil fuels or synthetic carbon‐neutral “drop‐in” fuels that
required minimal retooling of the current end use technology; all required some form of carbon manage-
ment to be consistent with net zero or net negative E&I CO2 emissions. Hydrogen was limited by low density
and difficulty of storage to 2–3 EJ of direct end use across scenarios; it had a much larger role as an inter-
mediate product in hydrocarbon production. Ammonia, a possible alternative to hydrocarbon fuels, has less
attractive technical properties and its own array of environmental concerns (Galloway et al., 2003); it was
not included in our scenarios but could play an important role in end uses such as shipping (Kobayashi
et al., 2019).

7.2. Fuel Supply

Drop‐in fuels in our scenarios were derived from three main energy sources: (1) biomass, mainly by gasifica-
tion and synthesis using the Fischer‐Tropsch process; (2) electricity, by electrolysis to produce hydrogen and
subsequent chemical synthesis; and (3) natural gas, by steammethane reforming (SMR) with carbon capture
to produce hydrogen and subsequent chemical synthesis (Figure S34). The specific conversion technologies
adopted for fuel production depend on uncertain cost and performance assumptions, but the technological
details are relatively unimportant from an energy system perspective because well‐established alternative
conversion pathways exist. More important is that the three energy sources all have resource constraints that
form upper limits to the amount of fuel that can be sustainably produced with that resource, including
annual production of biomass feedstocks, overall land requirements for electricity generation and transmis-
sion, and carbon sequestration rates, respectively.

For biomass, the main constraint is the quantity of feedstocks that can be sustainably produced (IPCC, 2019;
Searchinger et al., 2008; Smith et al., 2013). For this study, potentially available biomass primary energy was
capped at the technical potential of the DOE Billion Ton Study (21.6 EJ/year) in all cases except the low land
scenario, which was capped at 50% of that level (10.8 EJ/year) (Langholtz et al., 2016). The biomass used in
our scenarios included all identified waste streams plus purpose‐grown feedstocks that were assumed to shift
to more sustainable crops (e.g., switchgrass and miscanthus) grown within the existing land footprint cur-
rently used for corn ethanol (Robertson et al., 2017; Williams et al., 2014). The central case used only about
60% (12.2 EJ) of the biomass technical potential; the maximum usage across scenarios was 80% (17.5 EJ) in
the delayed electrification case (Table 2 and Figures S34 and S36).

The maximum annual CO2 injection rate into belowground storage was capped at 1.2 Gt CO2/year based on
a Department of Energy study and CO2 transport across regions (e.g., from the Midwest to the Gulf Coast)
was not allowed (National Energy Technology Laboratory, 2017). In the central case, the sequestration rate
reached 30% of the injection limit (360 Mt CO2/year) in 2050; the low land scenario was highest across cases
at 680 Mt CO2/year (Figure 10b and Table 2). As described earlier, the land requirements for wind and solar
electricity based on rules of thumb in the literature ranged from 17 to 48 MHa (Table 2). For comparison, a
recent study by The Nature Conservancy found an area of 36 MHa to be suitable for wind development with
low environmental impacts in the 17‐state wind belt in the central United States (Hise et al., 2020).

While the shares of electricity generation by technology were broadly similar across scenarios, the shares of
biomass‐, electricity‐, and fossil‐derived fuels in the fuel mix differed widely as a function of resource con-
straints, price assumptions, and the quantity and type of end use fuel required (e.g., jet fuel and diesel)
(Figures S34–S36). Each type of fuel supply had a cost curve that increased with production volume as a
function of primary energy cost, processing cost, transport cost, end use efficiency, and carbon content. As
a result, the least‐cost mix of fuels in each scenario was a different blend of carbon‐neutral drop‐in fuels plus
direct combustion of fossil fuel with carbon capture or offsetting (Figures 10a and S37 and Table 2).

The coupling of the electricity and fuel sectors in electric fuel production plays an important role in limiting
the cost of deep decarbonization (Brown, Schlachtberger, et al., 2018; Buttler & Spliethoff, 2018). In the cen-
tral case, electrolysis consumed 3,500 TWh in 2050, similar in scale to all U.S. electricity sales today, at an
average capacity factor of 52%. These results show that sector coupling is not simply absorbing marginal
amounts of renewable generation that might otherwise be curtailed, nor is it simply building dedicated
renewables to serve fuel demand (Figures S18 and S19). Rather, sector coupling has elements of both, in
which optimized integration of fuel production with electricity increased transmission‐connected
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renewables to serve larger fuel production loads, but these loads were turned off about half of the time,
during energy‐constrained periods, to reduce the need for other balancing resources. In the central case,
9 EJ of H2 was produced by electrolysis, with a range of 2 EJ (low fossil fuel price) to 17 EJ (100%
renewable primary energy) across scenarios (Figure S34). Electrolysis capacity (electricity input) was 777
GW in the central case and ranged from 304 to 1,352 GW across scenarios (Figure S31).

Among fossil fuels, natural gas was the last to be replaced in a least‐cost system because it is the least expen-
sive per unit of energy and has the lowest carbon content. With higher renewables costs, SMR with carbon
capture using natural gas displaced electrolysis for production of hydrogen. For petroleum, with higher
prices oil products were replaced by drop‐in carbon‐neutral fuels and with lower prices, it was more eco-
nomic to use fossil fuels with emissions offsetting for some applications, such as feedstocks. Our results
demonstrate that there are many possible fuel pathways consistent with carbon neutrality; the optimal path-
way will depend on future fossil fuel price trajectories, the cost and potential of biomass and geologic seques-
tration, the cost of producing fuels from electricity, and the societal and environmental constraints.
However, the scenarios in this study did not require low‐carbon fuels and CCUS in bulk until the 2030s to
reach their emissions targets, indicating that there is still time for discovery and refinement of these
strategies.

7.3. CCUS

All carbon‐neutral scenarios required technological (i.e., nonbiological) carbon capture (Table 2 and Figure
S38) (Keith et al., 2018; Socolow et al., 2011). Carbon capture can occur at three points in the fuel lifecycle: in
making the fuel, in the exhaust stream from combusting the fuel, or from the air once CO2 is released to the
atmosphere. Post‐combustion “end‐of‐pipe” capture was applied to concentrated, high‐volume CO2 streams
from sources like cement and biofuel refineries. Once captured, the CO2was either sequestered geologically or
utilized to make carbon‐neutral drop‐in fuels and feedstocks.

We found that carbon capture is a “fourth pillar” of deep decarbonization because a net zero or net negative
E&I CO2 target could not be met without it. The general relationship between fuels, emissions, and carbon
capture is illustrated in Figure 11. If fossil fuels are used without carbon capture at some point in the system
(end of pipe or offsetting), emissions by definition will exceed net zero. If synthetic hydrocarbon fuels are
used, without carbon capture it is infeasible to supply the carbon required to produce them without

Figure 10. (a) Fuel primary energy mixes in 2050 and (b) carbon captured, utilized, and sequestered in 2050, in the
central, delayed electrification, 100% renewable, and low land scenarios.
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exceeding the biomass sustainability limit. With carbon capture, the more fossil fuel is used, the greater the
share of captured carbon that must also be sequestered. Conversely, the more synthetic fuel is used, the more
the captured carbon is utilized.

For these reasons, the amount of carbon capture and the split between utilization and sequestration varied
dramatically across cases (Figure 10b). Even the 100% renewable primary energy case, which uses no fossil
fuels, required 664 Mt/year of carbon capture in 2050 to provide the carbon for renewable fuel and feedstock
production; all captured carbon in this case was utilized, and none was stored geologically. In the central
case, 787 Mt/year was captured from industrial processes, biofuel refining, and hydrogen production from
natural gas. Of this, 60% was used to make fuels, and 40% was geologically sequestered. The highest level
of carbon capture was in the net negative case, with 1,063 Mt/year in 2050, of which 465 Mt/year was geo-
logically sequestered (Table 2).

7.4. Negative Emissions Technologies

Offsetting of small or widely dispersed CO2 sources for which CCS or drop‐in fuels were not economic was
done with negative emissions technologies (NETs), specifically bioenergy with CCS (BECCS) and DAC
(Breyer et al., 2019; Clarke et al., 2014; Keith et al., 2018; McQueen et al., 2020; Sanz‐Perez et al., 2016).
NETs weremost economic when tightly coupled to the E&I system, where the captured carbon could be flex-
ibly used for fuels and products (e.g., plastics) or sequestered as needed. We found that the most economic
form of BECCS was not in power plants, in contrast to many integrated assessment modeling studies (Clarke
et al., 2014; IPCC, 2014; Smith et al., 2016; Van Vuuren et al., 2013) but in biorefineries. This is because
BECCS power plants have both higher capital cost and higher operating cost than VRE, competing on
the margin for a limited biomass resource that has higher value uses in making fuel and feedstocks
(Figure S36). DAC costs were minimized by deployment in locations with low‐cost complementary renew-
able generation (e.g., solar by day and wind by night) allowing DAC installations, which have high capital
costs, to have utilization rates up to 85%. Overall, the use of NETs is limited by cost (DAC), sustainable bio-
mass availability (BECCS), and sequestration injection rates (both). While NETs are necessary components
of a least‐cost decarbonization strategy, it is uneconomic to achieve carbon neutrality through a strategy of
continuing high levels of gross fossil fuel CO2 emissions offset by NETs.

8. Demand Sectors

In the transition to a carbon‐neutral E&I system, the decarbonization of energy supplies was accompanied
by parallel changes in demand‐side infrastructure, for example, electrification of vehicles (Figure 4). The
composition of final energy demand in the buildings, transportation, and industrial sectors (Figure 12)

Figure 11. The relationship between fuels and carbon capture, utilization, and storage.
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reflects these changes, differing in the extent of electrification, type of fuels used, and change in energy
demand over time. The transition strategies within each subsector were based on expert judgment that
took into account the types of final energy that can be used in a given application; the relative cost of
different forms of decarbonized energy; the capital cost of end use technologies; infrastructure inertia; and
the cost of energy delivery.

As decarbonization proceeds, final energy costs tend to drive a transition from fuel‐using to electric technol-
ogies. This is because, in general, electricity is less costly to provide in decarbonized form than are fuels. In
2019, the average marginal costs of electricity, gaseous fuels, and liquid fuels were $9/MMBtu, $3/MMBtu,
and $18/MMBtu, respectively, ignoring delivery charges ($1/MMBtu = $0.95/GJ). In 2050, the average
marginal costs of the decarbonized versions of these same fuels were $11/MMBtu, $11/MMBtu, and
$26/MMBtu, respectively. The competiveness of electricity vis‐a‐vis natural gas improved dramatically, from
a 3:1 cost ratio today to 1:1 under deep decarbonization. Electrification's advantage was magnified by an
intrinsic energy efficiency improvement due to thermodynamics, as is the case with electric drivetrains ver-
sus internal combustion engines; equal per‐unit energy prices combined with a threefold improvement in
energy efficiency to give EVs a much lower operating cost. Additionally, electricity‐using technologies with
flexibility in time of use were able to take advantage of electricity costs that were significantly lower than
average at certain times of the day or year. Together, these advantages account for why virtually complete
adoption of electric technologies in buildings and light‐duty vehicles by mid‐century was assumed.

In some applications, electrification was not attractive, for example, in cases where the cost or weight of bat-
tery storage was too high, as in aviation; in high temperature process heat, where there was no thermody-
namic advantage and no assumed flexibility in time of use, and in feedstock chemistry that allowed no
practical alternative to a hydrocarbon fuel. Fuel cell technologies using hydrogen were adopted in some
transportation applications, and hydrogen was also added to combustion fuels to reduce their carbon inten-
sity, for example, hydrogen‐methane blends used in thermal power plants (Figure S20). In applications
where electrification and hydrogen were not feasible or were less competitive, end use technologies that
burn hydrocarbon fuels or use them as feedstocks, with improved efficiency when possible, continued to
be used. This is reflected in the amount and composition of industrial energy demand (Figures 12 and S2)
(Bataille, 2020; Jadun et al., 2017).

Figure 12. Composition of final energy demand in the central case in (a) buildings, (b) transportation, and (c) industry.
Fuels that change composition over time, for example, when carbon‐neutral fuels are mixed with fossil fuels to
reduce their overall carbon intensity, are called “blends.” The legend applies to all parts of the figure.
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The rate of the demand‐side transition was constrained by infrastructure inertia, meaning that we modeled
end use equipment with a vintage and an economic lifetime, only after which it was retired and replaced by
more energy efficient equipment using lower carbon energy supplies. On the demand side, all replacement
was at the “natural retirement” time; on the supply side, coal and oil power plants, most long past their
anticipated lifetimes, were allowed to retire economically. The time required for fleet turnover under the
inertia constraint means that the process of electrification—for example, consumer adoption of EVs and
heat pumps—must begin many years before a fully electrified fleet is required to meet the net zero target
(Figure 4).

The delivery infrastructure that links energy supply and end uses, today and in the future, forms a large
share of energy costs. A major shift toward one form of final energy and away from another entails the
expansion of one delivery infrastructure and the contraction of another, with positive and negative impacts
on the net cost of the transition. Building electrification, for example, entails both the expansion of the elec-
tricity distribution system and the contraction of the natural gas distribution system. The departure of gas
customers leaves a shrinking customer base to pay the fixed costs of the system; at some point, gas rates
can become prohibitive. Planning an orderly transition to electricity, with due attention to equity, can ame-
liorate this effect (Aas et al., 2020). Planning can also limit the impact of electrification on electricity distri-
bution costs, controlling increases in peak demand through measures such as building shell improvements
and flexible vehicle charging. In our modeling, load management of this kind improved distribution infra-
structure utilization, lowering the delivery cost component of electricity rates.

9. Conclusions
9.1. Carbon Neutrality Is Affordable

We have shown that achieving net zero and net negative CO2 emissions from energy and industry in the U.S.
by mid‐century can be done at low net cost. Recent declines in solar, wind, and vehicle battery prices have
made decarbonizing the U.S. economy increasingly affordable on its own terms, without counting the eco-
nomic benefits of avoided climate change and air pollution (Garcia‐Menendez et al., 2015; Hsiang et al., 2017;
Nemet et al., 2010; West et al., 2013; Risky Business Project, 2016). The net cost of deep decarbonization,
even to meet a 1°C/350 ppm trajectory, is substantially lower than estimates for less ambitious 80% by
2050 scenarios a few years ago (Clarke et al., 2014; Williams et al., 2015); even with decarbonization, future
energy costs as a share of GDP are expected to be lower than today's.

9.2. Renewable Electricity Is the Foundation of an Affordable Transition

The least‐cost decarbonized electricity system combines high VRE generation (>80% share) with low‐cost
reliable capacity such as natural gas without carbon capture operating infrequently. If renewables and trans-
mission cannot be built at the scale required, for example, due to difficulty in siting, nuclear and fossil CCS
generation become important. Implementing high VRE systems may require changes in wholesale electri-
city markets to allow cost recovery for thermal generation needed for reliability but operated <15% of the
time and to provide incentives for industrial loads such as electrolysis and electric boilers to operate flexibly
on renewable over‐generation (Jones et al., 2018).

9.3. The Social Effects of Changes in the Energy Economy Need to Be Managed

Deep decarbonization entails a major shift in the U.S. energy economy. The variable costs of fossil fuels will
be replaced by the capital cost of low‐carbon technologies. Incremental capital investment averaging $600B
per year represents about 10% of current U.S. annual capital investment of $6 T in all sectors, indicating that
finance per se is not a barrier if policies that limit risk and allow cost recovery are in place (Federal Reserve
Bank of St. Louis, 2019). A greater challenge is likely to be the political economy of effectively redirecting >
$800B/year from fossil fuels into low‐carbon technologies. The distributional impacts of such a transition
could be ameliorated through policies that support communities and sectors dependent on fossil fuel
extraction, while new jobs emerge under policies that ensure a significant domestic share of the
manufacturing‐based low‐carbon economy (Busch et al., 2018).
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9.4. Consumer Incentives Are Needed to Support Timely Electrification

Carbon neutrality is aided by complete consumer adoption of electric end use technologies in light‐duty
transportation and buildings. Slow adoption that leads to delayed or incomplete electrification will result
in greater cost and resource use. Direct mandates and/or carbon prices can drive decarbonization of electri-
city and fuels production, since utilities and industrial enterprises are responsive to such signals. Different
policies may be required to influence consumers who are sensitive only to upfront cost. As demonstrated his-
torically with solar PV, one option is customer incentives such as rebates that effectively lower the purchase
price of EVs and heat pumps. These have the potential to dramatically increase sales, drive innovation,
reduce manufacturing costs, and lower purchase prices in a self‐sustaining market transformation
(Nemet, 2019).

9.5. Recognizing Tradeoffs Between Decarbonization Strategies Is Essential

The scale and pace of infrastructure buildout and demands on the land in a low‐carbon transition imply
competition among social, environmental, and economic priorities. Our scenarios illustrate the kinds of tra-
deoffs that can be anticipated and their impacts. The use of biomass and of land for renewable siting are
indispensable for all net zero pathways, but the amount required can differ by a factor of 2 or more. It needs
to be understood that reducing biomass and land for siting implies increasing fossil fuels, nuclear power, and
negative emissions. In addition to siting and biomass, increasing the land carbon sink is another element of
the competing priorities among climate mitigation, food production, and other land uses (Griscom
et al., 2017).

Given the regional character of energy use and resources and the U.S. system of government, many of the
tradeoffs faced will need be resolved at the state and local level (Betsill & Rabe, 2009; Williams et al., 2015).
Rigid positions on tradeoffs will not be helpful for informed decision‐making as they may lead to
over‐constrained problems and policy paralysis; better public participation, analysis, and data are more
likely to improve outcomes. Recent work in California, where conflicts between renewables siting, biodiver-
sity conservation, and agriculture have emerged, points to the potential of incorporating geospatial analysis
into energy planning to help reconcile competing land uses in large‐scale wind, solar, and transmission
buildouts (Wu et al., 2016, 2020).

9.6. The Actions Required in the Next 10 Years Are Known With High Confidence

Carbon‐neutral pathways diverge in energy strategy, resource use, and cost primarily after 2035. The
highest‐priority near‐term actions are similar across pathways and have clear quantitative benchmarks for
policy: renewables build‐out (>500 GW total wind and solar capacity by 2030); coal retirement (<1% of total
generation by 2030); maintaining current nuclear and natural gas capacity; and electrification of light‐duty
vehicles (EVs > 50% of LDV sales by 2030) and buildings (heat pumps >50% of residential HVAC sales by
2030). Longer‐term uncertainties are related mainly to fuels and CCUS, areas in which technical potential,
costs, and environmental impacts at large scale need to be better known before specific strategies are
adopted. There is time for society to explore different approaches to these questions and learn from the
results before solutions are needed in bulk in the 2030s, but the solutions will only be ready if the preparatory
work—R&D, demonstrations, early commercial subsidies—is begun now. In other words, taking decisive
near‐term action in the areas that are well understood, combined with laying the necessary groundwork
in the areas of uncertainty, puts the United States on a carbon‐neutral pathway right away while allowing
the most difficult decisions and tradeoffs to be made with better information in the future.
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1. The data sources for demand‐side equipment stocks in the residential, commercial, and transportation
sectors (Table S13) were Brooker et al. (2015), U.S. Energy Information Administration (2012), U.S.
Energy Information Administration (2013), and U.S. Energy Information Administration (2019).

2. The data sources for energy service demand in the residential, commercial, and transportation sectors
(Tables S14–S16) were Ashe et al. (2012), U.S. Energy Information Administration (2013), U.S. Energy
Information Administration (2017), and U.S. Energy Information Administration (2019).

3. The data sources for demand‐side technology characteristics including efficiency and cost in the residen-
tial, commercial, and transportation sectors (Table S17) were Bloomberg New Energy Finance (2019),
Brooker et al. (2015), Den Boer et al., Dentz et al. (2014), Fulton and Miller (2015), Jadun et al. (2017),
Lutsey and Nicholas (2019), TA Engineering (2017), U.S. Energy Information Administration (2015),
U.S. Energy Information Administration (2017), and U.S. Energy Information Administration (2019).

4. The data source for service efficiency of carbon capture in the industrial sector (Table S19) was
Kuramochi et al. (2012).

5. The data sources for energy demand in the residential, commercial, transportation, and productive
(industry and agriculture) sectors (Table S20) were U.S. Energy Information Administration (2017)
and U.S. Energy Information Administration (2019).

6. The data sources for demand drivers for the overall economy, industrial production, and the residential,
commercial, transportation, and industrial sectors (Table S21) were National Weather Service (2019),
U.S. Bureau of Economic Analysis (2012), U.S. Census Bureau (2018), U.S. Census Bureau and U.S.
Bureau of Transportation Statistics (2015), U.S. Energy Information Administration (2019), U.S.
Environmental Protection Agency (2019b) and U.S. Federal Highway Administration (2018).

7. The data sources for load shapes in the residential, commercial, transportation, and productive (industry
and agriculture) sectors (Table S22) were De Vita et al. (2018) and secondary analyses performed by the
authors, as described in Table S22.

8. The data sources for supply‐side resource potential, product costs, delivery infrastructure costs, and tech-
nology cost and performance (Table S23) were Del Alamo et al. (2015), IEAGHG (2017), Eurek et al.
(2016), Federal Energy Regulatory Commission (2019), Johnson et al. (2006), Keith et al. (2018),
Langholtz et al. (2016), National Energy Technology Laboratory (2017), National Renewable Energy
Laboratory (2015), and National Renewable Energy Laboratory (2019), U.S. Energy Information
Administration (2017), U.S. Energy Information Administration (2018), U.S. Energy Information
Administration (2019), U.S. Environmental Protection Agency (2018), and Wiser et al. (2015).

The summary model output data for results discussed in this paper are shown in Table 2 in the main text and
in the supporting information section S1. Additionalmodel results have been submitted to the IPCCWorking
Group III data compilation for AR6. Extended model results and input data, including cost data, are regis-
tered in a GitHub repository with an open access license (https://github.com/EvolvedEnergyResearch/
AGU_carbon_neutral_pathways). The primary data for this research comes from model simulations.
Supporting information section S5 contains the governing equations for EnergyPATHWAYS and a detailed
description of the model. EnergyPATHWAYS is registered in a GitHub repository (https://github.com/
energyPATHWAYS/EnergyPATHWAYS/tree/agu). Supporting information section S6 contains a detailed
description of the RIO model.
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In the United States and around the world, we are 
already feeling the impacts of a changing climate. 
Here at home, in 2021 alone we have seen historic 
droughts and wildfires in the West, unprecedented 
storms and flooding in the Southeast, and record 
heatwaves across the country. We see the same 
devastating evidence around the world in places like 
the fire-ravaged Amazon, the sweltering urban center 
of Delhi, and the shrinking coastlines of island nations 
like Tuvalu. The science is clear: we are headed toward 
climate disaster unless we achieve net-zero global 
emissions by midcentury. We also know this crisis 
presents vast opportunities to build a better economy, 
create millions of good-paying jobs, clean our waters 
and air, and ensure all Americans can live healthier, 
safer, stronger lives.  

The time is now for decisive action, and the United 
States is boldly tackling the climate challenge. In 2021, 
we rejoined the Paris Agreement, set an ambitious 
Nationally Determined Contribution to reduce net 
greenhouse gas emissions by 50-52% in 2030, 
launched the Global Methane Pledge, and have 
undertaken additional concrete actions to advance 
climate action domestically and internationally. 

These investments are critical to immediately 
accelerate our emissions reductions. 

This 2021 Long-Term Strategy represents the next 
step: it lays out how the United States can reach its 
ultimate goal of net-zero emissions no later than 2050. 
Achieving net-zero emissions is how we—and our 
fellow nations around the globe—will keep a 1.5°C limit 
on global temperature rise within reach and prevent 
unacceptable climate change impacts and risks.  

The Long-Term Strategy shows that reaching net-
zero no later than 2050 will require actions spanning 
every sector of the economy. There are many potential 
pathways to get there, and all path-ways start with 
delivering on our 2030 Nationally Determined 
Contribution. This will put the United States firmly 
on track to reach net-zero by 2050 and support the 
overarching vision of building a more sustainable, 
resilient, and equitable economy.  

The benefits of a net-zero future will not only be felt 
by future generations. Mobilizing to achieve net-zero 
will also deliver strong net benefits for all Americans 
starting today. Driving down greenhouse gases will 
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create high-quality jobs, improve public health 
in every community, and spur investments that 
modernize the American economy while reducing 
costs and risks from climate change. Reducing air 
pollution through clean energy will alone help avoid 
300,000 premature deaths in the United States—
alleviating these and other severe impacts that also 
fall disproportionately on communities of color and 
low-income communities. Investments in emerging 
clean industries will enhance our competitiveness and 
propel sustained economic growth. 

Modernizing the American economy to achieve 
net-zero can fundamentally improve the way we 
live, creating more connected, more accessible, 

and healthier communities. That does not mean it 
will happen quickly or without hard work. There will 
be many challenges on our path to net-zero that will 
require us to marshal all our ingenuity and dedication. 
But it can, and must, be done.  And even as we invest at 
home, the new technologies and investments outlined 
in this strategy will also help scale up low-cost, carbon-
free solutions for the world. 

We can create a healthy, vibrant, and abundant world 
for our children. This plan is our promise to them—and 
it is one we must keep. 

JOHN KERRY 
SPECIAL PRESIDENTIAL 
ENVOY FOR CLIMATE

GINA MCCARTHY 
NATIONAL CLIMATE ADVISOR
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Addressing the climate crisis requires immediate 
and sustained investment to eliminate net global 
greenhouse gas emissions by mid-century—and 
this presents a transformational opportunity for the 
United States and the world. Investing in the clean 
technologies, infrastructure, workforce, and systems 
of the future creates an unprecedented opportunity to 
improve quality of life and create vibrant, sustainable, 
resilient, and equitable economies.  

As we undertake this global transformation, the United 
States and other major economies must act quickly to 
keep a safer climate within reach. Across the United 
States and around the world, climate change is already 
harming communities—particularly the most vulnerable 
that are least equipped to cope, rebuild, and adapt. 
Wildfires, storms, floods, extreme heat, and other 
climate-fueled impacts are causing deaths, injuries, 
degraded health, economic hardship, and damage 
to the earth’s ecosystems—all from warming of only 
roughly 1.0oC. Failure to immediately curtail emissions 
will condemn the world to nearly triple that level of 
warming, unleashing far more frequent and severe 
climate impacts and far more extreme downside risks.

The most recent report from the Intergovernmental 
Panel on Climate Change (IPCC) vividly illustrates, 
with robust scientific confidence, the need to limit 
warming to 1.5oC, or as close as possible to that crucial 
benchmark, to avoid these severe climate impacts. 
Achieving this target will require cutting global 
greenhouse gas (GHG) emissions by at least 40% 
below 1990 levels by 2030, reaching global net-zero 
GHG emissions by 2050 or soon after, and moving to 
net negative emissions thereafter [1]. To meet these 
global milestones, we must retool the global energy 
economy, transform agricultural systems, halt and 
reverse deforestation, and decisively address non-
carbon dioxide emissions—focusing particular attention 
on methane (CH4), which accounts roughly 0.5oC of the 
current observed net warming of 1.0oC.1 We must also 
pursue negative emissions through robust and verifiable 
nature-based and technological carbon dioxide removal.

IN LIGHT OF THIS URGENCY, THE UNITED STATES 
HAS SET A GOAL OF NET-ZERO GREENHOUSE GAS 
EMISSIONS BY NO LATER THAN 2050. 

1  Greenhouse gas emissions in total have contributed 150% of the 
observed warming of 1.0⁰C, but emissions of cooling aerosols have 
counteracted some of that warming.

EXECUTIVE
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THIS U.S. NET-ZERO 2050 GOAL IS AMBITIOUS. 
It puts the United States ahead of the trajectory 
required to keep 1.5°C within reach through three 
decades of investment in clean power, electrification of 
transportation and buildings, industrial transformation, 
reductions in methane and other potent non-carbon 
dioxide climate pollutants, and bolstering of our natural 
and working lands.

DELIVERING ON OUR 2030 NATIONALLY 
DETERMINED CONTRIBUTION (NDC) WILL PUT THE 
UNITED STATES FIRMLY ON TRACK TO NET-ZERO. 
The United States has committed to an ambitious and 
achievable goal to reduce net GHG emissions 50-52% 

below 2005 levels in 2030.2  This is the decisive decade 
to deliver on a set of new policies [2] to accelerate 
existing emissions reduction trends—for example, 
expanding rapidly the deployment of new technologies 
like electric vehicles and heat pumps, and building the 
infrastructure for key systems like our national power 
grid. These types of near-term actions will put us on 
firm footing to meet our 2050 goal (as illustrated by 
Figure ES-1). 

2 The United States formally communicated this 2030 target in its 
Nationally Determined Contribution on April 21, 2021.

Figure ES-1: United States historic emissions and projected emissions under the 2050 goal for 
net-zero. This figure shows the historical trajectory of U.S. net GHG emissions from 1990 to 2019, 
the projected pathway to the 2030 NDC of 50-52% below 2005 levels, and the 2050 net-zero 
goal. The United States has also set a goal for 100% clean electricity in 2035; that goal is not an 
economy-wide emissions goal so does not appear in this figure, but it will be critical to support 
decarbonization in the electricity sector, which will in turn help the U.S. reach its 2030 and 2050 
goals in combination with broad electrification of end uses. 
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THIS REPORT PRESENTS THE 2021 LONG-TERM 
STRATEGY (LTS) OF THE UNITED STATES.  
It illustrates multiple pathways to a net-zero economy 
no later than 2050 [3] [4] [5]. It confirms how actions 
taken now and through this decade are critical to make 
these net-zero pathways possible. The report draws 
from a diverse analytical toolkit,3 including a global 
integrated assessment model covering all GHGs and 
economic sectors, a national carbon dioxide (CO2) 
model with high energy sector resolution, models of 
the U.S. land sector, and a rich set of non-governmental 
literature. Pursuant to Article 4.19 of the Paris 
Agreement, this report also serves to communicate our 
Long-Term Strategy to the international community. 

MOBILIZING TO ACHIEVE NET-ZERO WILL DELIVER 
STRONG NET BENEFITS FOR ALL AMERICANS.  
Driving down GHGs will spur investments that 
modernize the American economy, address the 
distributional inequities of environmental pollution and 
climate vulnerability, improve public health in every 
community, and reduce the severe costs and risks from 
climate change. Benefits include:

• PUBLIC HEALTH. Reducing air pollution through clean 
energy will avoid 85,000–300,000 premature 
deaths, and health and climate damages of $150–
$250 billion through 2030. It will avoid $1–3 trillion 
in damages through 2050 in the United States 
alone. These measures will also help alleviate the 
pollution burdens disproportionately borne by 
communities of color, low-income communities, 
and indigenous communities.

• ECONOMIC GROWTH. Investments in nascent clean 
industries will enhance competitiveness and propel 
sustained growth. The United States can lead in 
crucial clean technologies like batteries, electric 
vehicles, and heat pumps, without sacrificing 
critical worker protections.

3 The core analyses presented in this report are shared with the U.S. 
National Climate Strategy and the U.S. National Communication and 
Biennial Report to the UN Framework Convention on Climate Change 
(UNFCCC).

• REDUCED CONFLICT. Drought, floods, and other 
disasters fueled by climate change have caused 
large-scale displacements and conflict. The 
U.S. Department of Defense recognizes climate 
change as a vital, globally destabilizing national 
security threat [6]. Early action by the United 
States will encourage faster climate action globally, 
including by driving down the costs of carbon-free 
technologies. These actions will ultimately support 
security and stability worldwide.

• QUALITY OF LIFE. Modernizing the American 
economy to achieve net-zero can fundamentally 
improve the way we live. Measures like high-speed 
rail and transit-oriented development not only 
reduce emissions but also create more connected, 
accessible, and healthier communities.

THE 2050 NET-ZERO EMISSIONS GOAL IS ACHIEVABLE.  
The United States can deliver net-zero emissions across 
all sectors and GHGs through multiple pathways, 
but all viable routes to net-zero involve five key 
transformations:

1. DECARBONIZE ELECTRICITY. Electricity delivers 
diverse services to all sectors of the American 
economy. The transition to a clean electricity 
system has been accelerating in recent years—
driven by plummeting costs for solar and wind 
technologies, federal and subnational policies, 
and consumer demand. Building on this success, 
the United States has set a goal of 100% clean 
electricity by 2035, a crucial foundation for net-zero 
emissions no later than 2050.

2. ELECTRIFY END USES AND SWITCH TO OTHER CLEAN 
FUELS. We can affordably and efficiently electrify 
most of the economy, from cars to buildings and 
industrial processes. In areas where electrification 
presents technology challenges—for instance 
aviation, shipping, and some industrial processes—
we can prioritize clean fuels like carbon-free 
hydrogen and sustainable biofuels. 
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3. CUT ENERGY WASTE. Moving to cleaner sources of 
energy is made faster, cheaper, and easier when 
existing and new technologies use less energy to 
provide the same or better service. This can be 
achieved through diverse, proven approaches, 
ranging from more efficient appliances and the 
integration of efficiency into new and existing 
buildings, to sustainable manufacturing processes.

4. REDUCE METHANE AND OTHER NON-CO2 
EMISSIONS. Non-CO2 gases such as methane, 
hydrofluorocarbons (HFCs), nitrous oxide (N2O), 
and others, contribute significantly to warming—
with methane alone contributing fully half of 
current net global warming of 1.0°C. There are 
many profitable or low-cost options to reduce 
non-CO2 sources, such as implementing methane 
leak detection and repair for oil and gas systems 
and shifting from HFCs to climate-friendly working 
fluids in cooling equipment. The U.S. is committed 
to taking comprehensive and immediate actions 
to reduce methane domestically. And through the 
Global Methane Pledge, the U.S. and partners seek 
to reduce global methane emissions by at least 
30% by 2030, which would eliminate over 0.2°C 
of warming by 2050. The U.S. will also prioritize 
research and development to unlock the innovation 
needed for deep emissions reductions beyond 
currently available technologies.

5. SCALE UP CO2 REMOVAL. In the three decades to 
2050, our emissions from energy production can 
be brought close to zero, but certain emissions 
such as non-CO2 from agriculture will be difficult to 
decarbonize completely by mid-century. Reaching 
net-zero emissions will therefore require removing 
carbon dioxide from the atmosphere, using 
processes and technologies that are rigorously 
evaluated and validated. This requires scaling up 
land carbon sinks as well as engineered strategies.  

Figure ES-2 illustrates how the five key transformations 
can combine in different pathways to achieve net-
zero emissions by 2050. The exact pathway will 
depend on how quickly change occurs across different 
sectors. Nevertheless, some broad patterns are 
clear. For example, energy system transformations 
contribute roughly 4.5 gigatons of CO2 equivalent per 
year (Gt CO2e/yr.) of overall emissions reductions, 
or about 70% of overall reductions. These energy 
emissions reductions are delivered by cutting energy 
waste, decarbonizing electricity, and transitioning 
energy sources including through fuel switching and 
electrification. Addressing non-CO2 gases, including 
methane, nitrous oxide, and fluorinated gases, reduces 
another 1 Gt of annual emissions. Enhancing land sinks 
and scaling up CO2 removal technologies also deliver 
about 1 Gt of negative emissions. While these figures 
are a helpful rough guide, the exact contribution from 
each area varies between pathways (as shown in Figure 
ES-2). The eventual U.S. pathway to net-zero emissions 
will depend on the evolution of technologies, the 
specifics of policy and regulatory packages, and factors 
such as economic growth, sociodemographic shifts, and 
market prices for commodities and fuels across the next 
three decades. 

ACHIEVING NET-ZERO BY NO LATER THAN 2050 
REQUIRES SUSTAINED, COORDINATED ACTION 
SPANNING FOUR STRATEGIC PILLARS: 

1. FEDERAL LEADERSHIP. Federal leadership is critical 
to reduce emissions 50-52% below 2005 levels in 
2030 and set up the economy to achieve net-zero 
emissions by 2050. This could include investments 
and incentives that support the deployment 
of clean technologies in all sectors, policies to 
enhance and support our natural and working lands, 
partnerships to catalyze market transformation, 
improved integration of climate into financial 
markets including enhanced climate risk disclosure, 
and the promulgation and enforcement of new and 
existing regulations rooted in law. 
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2. INNOVATION. In driving the deployment of currently 
competitive technologies as rapidly as possible, 
federal policies will serve to further reduce costs 
through economies of scale and learning-by-doing. 
In addition, new technologies will be necessary to 
drive deeper reductions in the late 2020’s through 
2050. Federally-supported research, development, 
demonstration, and deployment can be the prime 
mover—along with federal, subnational, and private 
sector procurement—to carry new carbon-free 
technologies and processes from the lab to U.S. 
factories to the market. Research and development 
today will lay the technology foundation necessary 
to maximize economic benefits from the post-2030 
transformation to net-zero.

3. NON-FEDERAL LEADERSHIP. The U.S. federal system 
is based on the national government sharing power 
with elected governments at subnational levels. In 
our system, policy authorities related to economic 
activity, energy, transportation, land use, and more 
are shared with Tribal governments, states, cities, 
counties, and others. U.S. climate action therefore 
necessarily spans all levels of government. Recent 
trends demonstrate the significant impacts that 
these subnational policies can have on the overall 
U.S. emissions trajectory, in ways that complement 
national policies and can provide a broader base for 
learning and for accelerating action. 

Figure ES-2: Emissions Reductions Pathways to Achieve 2050 Net-Zero Emissions in the United States. 
Achieving net-zero across the entire U.S. economy requires contributions from all sectors, including: 
efficiency, clean power, and electrification; reducing methane and other non-CO2 gases; and enhancing 
natural and technological CO2 removal. The left side of the figure shows a representative pathway with high 
levels of action across all sectors to achieve net-zero by 2050. The right side shows a set of alternative 
pathways depending on variations in uncertain factors such as trends in relative technology costs and the 
strength of the land sector carbon sink.  

ALTERNATE PATHWAYS TO 2050 NET-ZEROREPRESENTATIVE PATHWAY TO 2050 NET-ZERO
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IF OTHER MAJOR ECONOMIES ADOPT SIMILAR 
AMBITION, WE CAN KEEP 1.5°C WITHIN REACH.  
The U.S. currently emits 11% of annual global GHGs 
(second to China, which emits 27% of the global total). 
Cutting our emissions at least in half by 2030 and 
eliminating our emissions by 2050 will therefore make 
an important direct contribution to keeping a safer 
1.5°C future within reach. These efforts will also spur 
cost reductions for clean technologies through scale 
and learning-by-doing. More importantly, U.S. climate 
leadership has already helped propel other major 
economies to adopt 2030 NDCs that are aligned with 
the imperative to cut global emissions at least 40% by 
2030 to improve our chances of limiting global warming 
to less than 1.5°C. At the Leaders’ Summit on Climate in 
April of 2021, President Biden announced our ambitious 
NDC, joined by Canadian and Japanese leaders who 
also set strong new 2030 targets. The European Union 
(EU) and United Kingdom (UK) had already set strong 
targets and, since the Summit, others, including the 
Republic of Korea and South Africa, have come forward 
with NDCs that achieve the pace of reductions that 
would be needed globally to keep 1.5°C within reach. 
These countries represent well over half of the global 
economy, but further action by other major economies 
will be necessary to ensure the 1.5°C target is met. 

4. ALL-OF-SOCIETY ACTION. The long-term 
transformations to get to 2050 net-zero emissions 
will require the United States to bring all its 
greatest strengths to bear, including innovation, 
creativity, and diversity. Already, many non-
governmental organizations are acting ambitiously 
to address climate change within their own 
operations or support the overall transition of the 
U.S. economy. Even more broad-based engagement 
on research, education, and implementation 
through our universities, cultural institutions, 
investors, businesses, and other non-governmental 
organizations will be required to reach our 2050 
goal. 

IMPLEMENTATION IS UNDERWAY. 
These four principles form the core of our strategy to 
achieve our 2030 NDC and 100% clean electricity by 
2035. We are moving rapidly, rooted in actions from 
across the federal government and other governmental 
and non-governmental actors. These actions and 
policies are part of our Long-Term Strategy and are 
described in a forthcoming companion report to this 
document, The U.S. National Climate Strategy (NCS) 
[2]. The NCS describes an overarching approach that 
covers all aspects of federal action, which will also 
support broader non-federal and all-of-society efforts. 
Both the NCS and this Long-Term Strategy have been 
informed by a robust stakeholder engagement process. 
These actions provide the near-term implementation 
momentum to achieve the 2030 NDC, 2035 100% 
clean electricity goal, and the 2050 net-zero goal.  

Globally, this is the moment for all the world’s major 
economies to act to rapidly reduce emissions to meet 
ambitious 2030 NDC targets and to develop and 
communicate strategies to achieve ambitious 2050 
net-zero goals.
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FOUR COMPONENTS
OF U.S. REPORTING
ON CLIMATE ACTIONS
AND  STRATEGY

1. The U.S. National Climate Strategy details how we 
will deliver our U.S. NDC for 2030 [2]. It focuses on the 
immediate policies and actions that will put America on 
track to reduce emissions by 50-52% below 2005 levels in 
2030 and put in place the technology and infrastructure 
necessary to achieve net-zero emissions no later than 
2050. 

2. The Long-Term Strategy of the United States to Reach 
Net-Zero Emissions by 2050 (this report), pursuant 
to Article 4.19 of the Paris Agreement, shows how these 
current and near-term policies and other actions across 
the country, as described in the NCS, deliver a pathway 
through the 2030s and 2040s to reach our 2050 net-zero 
goal. As a contribution under the Paris Agreement, it is part 
of a process that serves to support enhanced global action 
and ambition.

Communicating actions and progress toward climate goals is a critical component 
of transparency to support global ambition under the Paris Agreement. The United 
States is committed to these principles and, accordingly, is issuing four reports 
detailing complementary aspects of our current climate activities and planned 
strategy. The same key assumptions and methodologies are shared in the analytics 
that inform all four reports. Each report serves a different role in communicating the 
overall situation and strategy of the United States, and there are details in each that 
are not reproduced across all reports. Together they present a vision for our climate 
strategy and emissions pathways.

3. The U.S. National Communication and Biennial Report 
provides detailed information on existing policies and 
measures across all areas of U.S. climate action as of 
December 2020 [7]. It fulfills our obligations for reporting 
and transparency under the UN Framework Convention 
on Climate Change (UNFCCC) and fits into a broader 
international reporting framework in which other countries 
also participate.

4. The U.S. Adaptation Communication provides forward-
looking priorities for accelerating adaptation and building 
resilience domestically and abroad [8]. It outlines domestic 
climate impacts and vulnerabilities, progress on adaptation, 
lessons learned, and immediate policies and other 
approaches that will increase adaptive capacity, enhance 
resilience, and reduce vulnerability to climate change. It 
complements and builds upon resilience and adaptation 
actions laid out in the National Climate Strategy and U.S. 
National Communication and Biennial Report.

THE LONG-TERM STRATEGY OF THE UNITED STATES

9
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Climate change already inflicts serious damage on 
the United States and the world, particularly the most 
vulnerable that are least equipped to adapt—and the 
science is clear that, without faster global action, these 
impacts will become much more frequent and severe. 
Two recent reports from the Intergovernmental Panel 
on Climate Change [1] [9] affirm with robust scientific 
confidence the need to keep warming under 1.5°C to 
reduce the greatest global risks and avoid significant, 
wide-ranging, and severe impacts. To keep 1.5°C within 
reach, the United States has a goal of achieving net-zero 
emissions economy-wide by no later than 2050 [3] [4] [5]. 

The Paris Agreement establishes a framework to rapidly 
increase global ambition to hold warming well below 
2°C while pursuing efforts to limit warming to 1.5°C. This 
framework includes nationally determined contributions 
(NDCs)—commitments that target near-term emissions 
reductions, review progress, and seek to extend and 
strengthen their NDCs in regular 5-year cycles. The 
Paris Agreement also specifically calls on all countries 
to “formulate and communicate their long-term, low 
GHG emission development strategies.” Such Long-
Term Strategies support global ambition by encouraging 
countries to understand their options and set their own 

longer-term emissions reduction goals [10]. In developing 
and communicating these strategies [11], countries can 
foresee and address challenges such as slow infrastructure 
turnover or the need for just transitions from fossil fuels 
and other high-emission technologies. Developing and 
sharing publicly these near- and long-term strategies 
helps elucidate and manage path dependencies and better 
connect short-term and long-term objectives. Accordingly, 
this process can both guide national action and encourage 
greater global ambition over time. 

The United States is simultaneously pursuing multiple 
climate mitigation goals (Figure 1). Each goal serves as 
an important milestone toward rapidly reducing our GHG 
emissions to net-zero. While this report emphasizes the 
longer period of 2021-2050, the overall U.S. strategy 
integrates actions for both near-term and 2050 goals:

• The 2030 NDC of 50-52% reductions below 2005 
levels, covering all sectors and all gases

• The goal for 100% carbon pollution-free electricity  
by 2035

• The goal for net-zero emissions no later than 2050.

CHAPTER 1: 
AN INTEGRATED U.S. CLIMATE STRATEGY 
TO REACH NET-ZERO EMISSIONS BY 2050
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These near-term actions are being implemented rapidly, 
rooted in policies from across the federal government 
and other governmental and non-governmental actors 
in the United States. These actions and policies are 
described in detail in a companion to this document, 
The U.S. National Climate Strategy (NCS) [2]. The 
NCS lays out an overarching policy approach being 
undertaken today that covers all aspects of federal 
action, in support of all-of-society efforts. These actions 
provide the near-term implementing momentum to 
achieve the 2030 NDC, meet the 2035 100% clean 
electricity goal, and put the U.S. in a strong position 
to take the additional actions necessary to achieve 
net-zero by 2050. The information on near-term 
implementation in the NCS should therefore be viewed 
as integral to the U.S. Long-Term Strategy. Accordingly, 

although this report focuses on the period from 2021 to 
2050, it refers to the NCS for further descriptions of near-
term implementation of long-term goals. 

The Biden Administration consulted diverse stakeholders 
to inform the overall U.S. climate strategy that is reflected 
in the U.S. Long-Term Strategy (LTS) report. This 
consultation covered a wide range of stakeholders from 
major unions that work on behalf of millions of American 
workers, to groups representing tens of millions of 
advocates, fence line communities, and young Americans. 
Engagement to develop our strategy also included groups 
representing scientists; hundreds of governmental 
leaders like governors, mayors, and Native American 
leaders; hundreds of businesses; hundreds of schools 
and institutions of higher education; as well as with many 
specialized researchers focused on questions of pollution 

Figure 1: United States historic emissions and projected emissions under the 2050 goal for net-zero. 
This figure shows historical U.S. GHG emissions from 1990 to 2019, the projected pathway to the 
2030 NDC of 50-52% below 2005 levels, and the 2050 net-zero goal. The United States has also set a 
goal for 100% clean electricity in 2035. That goal is not an economy-wide emissions goal so does not 
appear in this figure, but it will be critical to support decarbonization in the electricity sector, which will 
in turn help the U.S. reach its 2030 and 2050 goals. 
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reduction. NCS report referenced above has similarly 
been developed through extensive consultations of 
diverse stakeholders, whose perspectives and input have 
informed the overall climate strategy that is reflected in 
this LTS report.

The United States presented its first Long-Term Strategy 
report in 2016 [12], focused on reducing net GHGs 80-
90% below 2005 levels by 2050. In 2021, the United 
States put forward a new, ambitious goal of net-zero 
emissions no later than 2050. This report presents 
an updated 2021 Long-Term Strategy of the United 
States that defines multiple pathways for the American 
economy to achieve net-zero emissions by 2050. It 
includes analysis of what transformational pathways 
to net-zero could look like over time for emissions in 
different sectors and for different GHGs. The report draws 
from a diverse analytical toolkit,4 integrating insights 
from a global integrated assessment model covering all 
greenhouses and economic sectors, a national CO2 model 
with high resolution on the electricity sector, models of 
U.S. land sector, and more. The analysis presented here 
was based on an interagency effort and is grounded in 
a broader body of existing scholarship and literature 

4   These core analyses in this report are shared with two companion 
volumes, the U.S. National Climate Strategy and the U.S. National 
Communication and Biennial Report to the UNFCCC.

for how to understand both near- and long-term high-
ambition emissions pathways in the national and global 
context. While the analyses presented here provide new 
and original insights, they also draw from and reference 
this broader body of work. 

This report is organized as follows. Chapter 2 focuses 
on the decisive decade from now to 2030 and highlights 
the U.S. priorities which will both dramatically reduce 
GHG emissions and lay the foundation for achieving 
net-zero emissions no later than 2050. Chapter 3 gives 
an overview of the economy-wide emissions pathways 
to 2050. Chapter 4 describes pathways for energy-
related CO2 emissions reduction across electricity, 
transportation, buildings, and industry. Chapter 5 
presents the key opportunities for methane and other 
non-CO2 emissions reductions, including in the energy, 
waste, agriculture, and industrial sectors. Chapter 6 
focuses on CO2 removals through lands and technologies 
for carbon dioxide removal. Chapter 7 presents a vision 
of the many benefits that will be created on the path to 
a net-zero emissions economy, including transformative 
improvements in public health, avoided climate damages, 
enhanced climate security, and job growth. Finally, 
Chapter 8 concludes with a vision of the U.S. accelerating 
global climate progress with ambitious domestic climate 
action.

THE U.S. 2050 NET-ZERO GOAL
The United States has set a goal of net-zero 
emissions by no later than 2050. 
The goal includes all major GHGs (CO2, CH4, N2O, HFCs, PFCs, SF6, NF3) and is economy-wide. The goal is on a net 
basis, including both sources of emissions and removals. It does not include emissions from international aviation 
or international shipping. At this time, the United States does not expect to use international market mechanisms 
toward achievement of this net-zero goal. Progress toward the goal will be assessed and the U.S. LTS may be updated, 
as appropriate.
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Putting the United States on a path to net-zero 
emissions economy-wide no later than 2050 requires 
taking transformative actions this decade and achieving 
near-term milestones in line with this goal. This is 
why the United States set an economy-wide target 
of reducing its net GHG emissions by 50-52% below 
2005 levels in 2030 (Figure 2). The United States will 
also soon release a complementary report, The U.S. 
National Climate Strategy (NCS) [2], following this 2021 
Long-Term Strategy, to provide additional detail on the 
steps the United States is taking to achieve our 2030 
target—and in doing so, to put the United States on 
a track to achieve its 2050 net-zero goal. This 2030 
commitment anchors the U.S. approach during this 
decade to build a sustainable, resilient, and equitable 
economy by rapidly deploying widely available low-
carbon technologies and investing in the infrastructure, 
innovation, and workforce that is the foundation of this 
economic transformation.

This decade will be decisive—and the benefits 
of achieving our 2030 goal will be significant. 
Transitioning to a clean energy economy will create 
between 500,000 and one million net new jobs 

across the country this decade [13] [14]. Moreover, 
reducing air pollution through these efforts will avoid 
85,000–300,000 premature deaths [14] [15]. This 
transition will require a multi-pronged approach involving 
the private sector, sub-national governments, and 
federal government to generate new regulations, direct 
investment, and programs at all levels of government.  

Near-term actions to accelerate this transition are being 
implemented rapidly, rooted in actions from across the 
federal government and other governmental and non-
governmental actors in the United States. These actions 
and policies are described in detail in the NCS report, 
which lays out an overarching policy approach being 
undertaken today—informed by ongoing engagement of 
diverse stakeholders—that covers all aspects of federal 
action, in support of all-of-society efforts. These actions 
provide the near-term implementing momentum to 
achieve the 2030 NDC, 2035 100% clean electricity 
goal, and the 2050 net-zero goal. A summary of these 
elements is provided below.

CHAPTER 2: 
THE DECISIVE DECADE TO 2030
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2.1 ELECTRICITY

Fast and cost-effective emission-reducing investments 
are available in the electric power sector, which is 
currently the second-largest producer of emissions in the 
United States. That is why the United States set a goal 
to reach a 100% carbon pollution-free electricity system 
by 2035, which can be achieved through multiple cost-
effective technology and investment pathways. In fact, 
this transition has already been accelerating in recent 
years—driven by plummeting costs of key technologies 
like solar, onshore wind, offshore wind, and batteries, 
as well as enhanced policies and increased consumer 
demand for clean, reliable, and affordable power. 
Further acceleration of clean energy deployment can be 

catalyzed through providing incentives and standards 
to reduce pollution from power plants; investing in 
technologies to increase the flexibility of the electricity 
system, such as transmission, energy efficiency, 
energy storage, smart and connected buildings, and 
non-emitting fuels; and leveraging carbon capture and 
storage (CCS) and nuclear. Significant deployment 
of energy efficiency reduces overall demand and 
can lower peak load, reducing grid capital costs and 
making investments in carbon-free power generation 
go further. Research, development, demonstration, 
and deployment of new software and hardware 
solutions will further support the transformation to a 
carbon pollution-free, resilient, reliable, and affordable 
electricity system.

Figure 2: United States historic emissions and projected emissions under the 2030 NDC target. 
This figure shows the historical trajectory of U.S. GHG emissions and the pathway to the 2030 
GHG reduction targets. The 2030 NDC target is ambitious, and policies and measures have put the 
American economy on a declining emissions trend consistent with these goals. The 2030 targets 
put the United States on a faster track than a straight-line path to net-zero in 2050 would require.
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2.2 TRANSPORTATION

Vehicles have become the largest emissions source 
in the United States—driven by fossil fuel use in light-
duty cars, trucks, and SUVs, followed by medium- and 
heavy-duty trucks, buses, air, off-road vehicles, rail, 
and shipping. There are many opportunities to reduce 
GHG emissions from transportation while also saving 
money for households and businesses, improving 
environmental quality and health in communities, 
and providing more choices for moving people and 
goods. At its core, this requires electrifying most 
vehicles to run on ever-cleaner electricity and shifting 
to low-carbon or carbon-free biofuels and hydrogen in 
applications like long-distance shipping and aviation. 

To support this outcome, the United States set a goal 
for half of all new light-duty cars sold in 2030 to be 
zero-emission vehicles, to produce 3 billion gallons of 
sustainable aviation fuel by 2030, and to accelerate 
deployment and reduce costs in every mode of 
transportation. This will occur through lower vehicle 
costs; fuel economy and emissions standards in light-, 
medium- and heavy-duty vehicles; incentives for zero-
emission vehicles and clean fuels; investment in a new 
charging infrastructure to support multi-unit dwellings, 
public charging, and long-distance travel; scaling up 
biorefineries; comprehensive innovation investments to 
reduce hydrogen costs; and investment in infrastructure 
that supports all modes of clean transportation—such 
as transit, rail, biking, micro mobility, and pedestrian 
options. 

Making progress this decade requires investing in 
domestic manufacturing and reliable supply chains for 
clean fuels, batteries, and vehicles. In addition, research, 
development, demonstration, and deployment of 
electrification and zero- or low-carbon fuels for aviation 
and shipping will ensure we have the technology 
to continue reducing emissions across the entire 
transportation sector in the years leading to 2050. 

2.3 BUILDINGS

Buildings and their energy-consuming systems—
electricity used and fossil fuels burned on site for heating 
air, heating water, and cooking—have long lifetimes. 
Therefore, the priority in this decade is to rapidly 
improve energy efficiency and increase the sales share 
of clean and efficient electric appliances—including 
heat pumps for space conditioning, heat pump water 
heaters, electric and induction stoves, and electric 
clothes dryers—while also improving the affordability of 
energy and the equitable access to efficient appliances, 
efficiency retrofits, and clean distributed energy 
resources in buildings. This includes investment in public 
buildings such as public housing, government facilities, 
schools, and universities. Research and demonstration 
investments now will also advance new solutions for 
efficient, grid-interactive, and electrified buildings. 

Achieving 100% clean power generation by 2035 will 
also eliminate upstream emissions from electricity 
and facilitate carbon-free and efficient electrification 
of appliances and equipment in buildings. Moreover, 
partnerships like the Environmental Protection Agency 
(EPA) ENERGY STAR and the advancement of building 
energy codes and appliance standards will ensure 
that building envelopes, electric appliances, and other 
equipment become increasingly efficient over time. 
Efficient electric space heating and cooling and water 
heating offer important opportunities to employ grid-
interactive demand to lower energy bills for households 
and businesses while more cost-effectively utilizing 
carbon-free electricity.

2.4 INDUSTRY

The industrial sector emits GHGs through multiple 
complex pathways. This includes CO2 emitted indirectly 
through electricity and directly through on-site fossil 
fuel combustion and power generation, as well as 
emissions of CO2 and non-CO2 GHGs leaked from on-
site use or emitted through industrial processes (such 
as cement production). Industrial decarbonization 
can be delivered through energy efficiency; industrial 
electrification; low-carbon fuels, feedstock, and energy 
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sources; and industrial CCS. Achieving clean power 
by 2035 will eliminate the emissions from grid power 
consumed by industry and make possible the carbon-
free electrification of certain industrial processes that 
are currently dominated by fossil fuel use. Low- and 
medium-temperature process heat are candidates 
for industrial electrification in the near term through 
increased use of industrial heat pumps, electric boilers, 
or electromagnetic heating processes. 

Additional technologies and process innovations are 
also needed to address other industrial emissions, 
including high-temperature heat and process emissions 
from steel, petrochemical, and cement production. 
Fundamentally new processes will be needed to address 
the chemical process emissions associated with the 
production of these commodity materials that have 
large GHG emissions footprints. Energy efficiency 
measures make carbon-free electricity and other low-
carbon industrial fuels stretch as far as possible and as 
early as possible. 

The United States will also scale support for 
related research, development, demonstration, 
commercialization, and deployment of zero-carbon 
industrial innovations. This includes incentives for 
carbon capture and new sources of clean hydrogen—
produced from renewable energy, nuclear energy, 
or waste—to power industrial facilities. To drive 
the market for these solutions, the United States 
government will also use its procurement power to 
support early markets for these very low- and zero-
carbon industrial goods. 

Additionally, monitoring and control technologies are 
needed to prevent the release to the atmosphere of 
non-CO2 GHGs from industrial operations, including 
methane, fluorinated gases, black carbon, and other 
potent short-lived climate pollutants. The United 
States has finalized regulations to phase down the use 
of fluorinated gases consistent with our obligations 
under the Kigali Amendment to the Montreal Protocol. 
Addressing methane emissions will also require setting 
stringent standards for oil and gas production and 
investing in plugging leaks from coal, oil, and gas mines 
and wells. 

2.5 AGRICULTURE, FORESTRY, AND LAND USE

America’s vast lands provide opportunities to both 
reduce emissions and sequester carbon. Capitalizing 
on these opportunities includes: continuing to expand 
forest area, extending rotation lengths, protecting forest 
area, integrating trees into urban areas and agriculture, 
scaling up climate-smart agricultural practices such as 
cover crops, and employing rotational grazing on our 
agricultural lands. Even more leverage can be derived 
through programs and incentives to improve agricultural 
productivity; such practices and technologies can free up 
land for other uses as well as reduce agricultural methane 
and N2O emissions through, for example, improved 
manure management and improved cropland nutrient 
management. Enhanced investment in forest protection 
and forest management, along with science-based and 
sustainable efforts to reduce the scope and intensity 
of catastrophic wildfires and to restore fire-damaged 
forest land, are vital to protecting and growing the largest 
land sink. Alongside these efforts, the United States will 
support nature-based coastal resilience projects including 
pre-disaster planning as well as efforts to increase carbon 
sequestration in waterways and oceans by pursuing 
“blue carbon.” Finally, climate-smart practices can 
also lower the emissions intensity of biofuels needed 
for decarbonizing transportation. Actions taken now 
and through this decade will ensure we maximize the 
potential of our lands and waters to sequester carbon to 
the greatest extent possible by 2050. 

Across these sectors, the U.S. federal government is 
working with Tribal governments, states, and localities 
to support rapid deployment of new carbon-pollution-
free technologies and facilities while ensuring they 
meet robust and rigorous standards for workers, public 
and environmental safety, and environmental justice. 
Accomplishing the goals this decade and setting up the 
economy for further reductions after 2030 also requires 
investment in innovation and U.S. manufacturing to lower 
the cost of new technologies needed in the future, grow 
the domestic manufacturing base and supply chains for 
those technologies, and train the workforce needed. 
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The decisive decade through 2030 is central to setting 
the United States—and the world—on a pathway that 
keeps warming of 1.5°C within reach.  For all countries, 
2030 is an essential waypoint that is part of a longer 
path to reach global net-zero emissions by mid-century. 
The ambitious policies and goals described in Chapter 
2 will set the United States on a pathway to achieve 
our 2030 target. At the same time, these actions will 
also catalyze the longer-term changes in the American 
energy, industrial, and land systems required to achieve 
net-zero by 2050. 

This chapter presents the results of a comprehensive 
analysis undertaken to assess potential pathways to 
net-zero emissions in the United States by no later than 
2050. These pathways are all grounded in our strategy 
to achieve our 2030 NDC and our goal of 100% carbon 
pollution-free electricity by 2035. These transition 
pathways are not only affordable, but, because of the 
benefits from reduced climate change and improved 
public health, they will also create wide-ranging benefits 
(see Chapter 7). It will require ambitious action and 
investment grounded in intensive engagement with 
communities, workers, and businesses to ensure that the 
benefits of the transition are equitably distributed—with 
a focus on those communities that remain overburdened 
and underserved. 

3.1 ASSESSING MITIGATION OPPORTUNITIES 
TO ACHIEVE NET-ZERO EMISSIONS 

Achieving rapid emissions reductions requires 
integrating near-term policy drivers with a strategy 
to assess and manage longer-term factors like capital 
stock turnover and technological innovation. To this 
end, this LTS employs diverse analytical approaches 
to project the impact of alternate assumptions about 
policies, technologies, and other drivers. These afford 
a broad understanding for what long-term net-zero 
technology transformations would look like globally [16] 
as well as providing roadmaps for how to affect those 
transitions rapidly [17].

In light of the Paris goals to develop and communicate 
national emissions reductions pathways, such analytical 
approaches have also been applied to understanding 
specific national circumstances and opportunities, 
including those within the United States. Some of these 
U.S.-specific studies focus on policy frameworks to drive 
near-term action that would set the U.S. on a pathway 
to longer-term net-zero or 1.5°C-compatible emissions 
[18] [19] [20]. In parallel, others look at the potential 
for integrating all-of-society strategies that include 
diverse levels of government and other actors [21]. 

CHAPTER 3: 
PATHWAYS TO 2050 NET-ZERO  
EMISSIONS IN THE UNITED STATES
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Others have focused on overall long-term technological 
transformations and associated emission reduction 
strategies that would be necessary for reduction to 
net-zero in the U.S. by 2050. Many of these 2050 
studies address emissions reduction across the entire 
economy and for all gases [14] [22] [23]; others focus on 
specific areas or sectors such as energy, electricity [13] 
[24], transportation [25], or manufacturing [26]. This 
research has advanced thinking about what is possible 
within the United States and what robust strategies to 
reach 2050 net-zero could look like. The assessment 
and analytical approaches presented here are original to 
this report but also recognize the many insights offered 
in this wider literature, including but not limited to 
studies specifically on 2050 net-zero pathways. Insights 
from this literature are consistent in what they tell us 
about the critical elements supporting the long-term 
emissions reduction trajectory for the United States.  

This trajectory rests on the integration of five 
complementary technological transformations:

1. DECARBONIZE ELECTRICITY. Electricity delivers 
diverse services to all sectors of the American 
economy. The transition to a clean electricity 
system has been accelerating in recent years—
driven by plummeting costs for solar and wind 
technologies, federal and subnational policies, 
and consumer demand. Building on this success, 
the United States has set a goal of 100% clean 
electricity by 2035, a crucial foundation for net-zero 
by 2050.

2. ELECTRIFY END USES AND SWITCH TO OTHER CLEAN 
FUELS. We can affordably and efficiently electrify 
most of the economy—from cars to buildings and 
industrial processes. In areas where electrification 
presents technology challenges—for instance 
aviation, shipping, and some industrial processes—
we can prioritize clean fuels like carbon-free 
hydrogen and sustainable biofuels. 

3. CUT ENERGY WASTE. Moving to cleaner sources of 
energy is made faster, cheaper, and easier when 
existing and new technologies use less energy 
to provide the same or better service. This can 

be achieved through diverse, proven approaches, 
ranging from new and more efficient appliances and 
the integration of efficiency into new and existing 
buildings, to sustainable alternate manufacturing 
processes and the integration of efficiency into new 
and existing buildings. 

4. REDUCE METHANE AND OTHER NON-CO2 EMISSIONS. 
Non-CO2 gases such as methane, HFCs, nitrous 
oxide, and others contribute significantly to 
warming, with methane alone contributing fully 
half of current net global warming of 1.0°C. There 
are many profitable or low-cost options to reduce 
non-CO2 sources, such as implementing methane 
leak detection and repair for oil and gas systems 
and shifting from HFCs to climate-friendly working 
fluids in cooling equipment. The U.S. is committed 
to taking comprehensive and immediate actions 
to reduce methane domestically. And through the 
Global Methane Pledge, the U.S. and partners seek 
to reduce global methane emissions by at least 
30% by 2030, which would eliminate over 0.2°C 
of warming by 2050. The U.S. will also prioritize 
research and development to unlock the innovation 
needed for deep emissions reductions beyond 
currently available technologies.

5. SCALE UP CO2 REMOVAL. In the three decades to 
2050, our emissions from energy production can 
be brought close to zero but certain emissions 
such as non-CO2 from agriculture will be difficult to 
decarbonize completely by mid-century. Reaching 
net-zero emissions will therefore require removing 
carbon dioxide from the atmosphere, using 
processes and technologies that are rigorously 
evaluated and validated. This requires scaling up 
land carbon sinks as well as engineered strategies. 

There are many plausible pathways through 2050 to 
achieving a net-zero emissions economy. However, 
developments in these sectors over time are 
interdependent. For example, widespread adoption 
in leading energy efficiency practices in buildings 
could significantly impact overall electricity demand, 
reducing the amount of new clean energy installations 
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required. The insight that sectors are interdependent 
demonstrates the importance of policy and incentives 
to realize the benefits of decarbonization across 
the economy. Recent developments in energy, 
manufacturing, and information technology have 
made swift and substantial reductions possible. 
Well-designed policies can help to ensure rapid and 
affordable economy-wide decarbonization. For example, 
accelerated shifting to carbon-free power makes end-
use electrification an even more effective strategy 
to drive down emissions. In addition, policies can 
maximize the benefits of decarbonization and ensure 
that underserved communities benefit equitably from 
the transition to a clean energy system. For example, 
inclusive investment programs to scale up financing 
for efficient electric home upgrades can help level the 
playing field for underserved households and ensure 
effective consumer protections.

3.2 CURRENT U.S. GHG EMISSIONS TRENDS 
IN 2021

Net U.S. GHG emissions peaked in 2007 [27] after 
growing through much of the previous century, driven 
mainly by combustion of fossil fuels to meet growing 
demand for energy services. Since their peak, net U.S. 
GHG emissions have declined, driven by a combination 
of forces. Federal policy has played a crucial role, 
including through sustained research and development 
investments which propelled an initial shift from coal 
to gas power and the simultaneous and now dominant 
growth of renewables; incentives for renewables and 
zero-emission vehicles; and sector-specific regulations 
such as emissions standards for power plants, fuel 
economy standards, and appliance efficiency standards. 
Tribal governments, U.S. states, cities, counties, and 
other non-federal actors have played a similarly crucial 
role across all sectors of the economy. Moreover, 
this federal and subnational investment and policy 
has propelled a virtuous cycle of technology cost 
reductions inducing even larger markets for key carbon-
free technologies which, in turn, drives further cost 
reductions through scale and learning. 

3.3. ANALYSIS OF POTENTIAL U.S. 
TRAJECTORIES TO NET-ZERO EMISSIONS  
BY 2050

The new analysis presented here offers insights into 
what the overall emissions profile for the United 
States could look like between now and 2050 under 
a set of alternate assumptions about the evolution 
of technological costs, economic growth, and other 
drivers to 2050. We use two economy-wide models 
(GCAM and OP-NEMS), a range of sensitivity scenarios, 
supplemental models for key sectors, and comparisons 
to the growing literature on pathways to net-zero 
emissions. This provides transparency on what the 
possible pathways to 2050 net-zero might look like, and 
how those different pathways would affect the evolution 
of specific sectors and rates of deployment for specific 
technologies. 

The assessment presented in this chapter reflects model 
outputs that are subject to several types of uncertainty. 
The goal of showing these outputs is to illustrate the 
evolution of the U.S. economy and resulting emissions 
over time.  While the technology assumptions and 
policy goals for the decade to 2030 are largely 
understood, there is increasing uncertainty after 2030 
on how any individual technology or sector will evolve. 
We show several different pathways based on alternate 
assumptions. These sensitivities illustrate a range of 
credible and plausible pathways to net-zero by 2050. 

3.3.1 DESCRIPTIONS OF THE MODELS 

Global Change Assessment Model (GCAM)

The LTS scenarios were produced in the Global Change 
Analysis Model (GCAM) by the Pacific Northwest 
National Laboratory. The Global Change Analysis 
Model (GCAM) is an integrated assessment model 
covering all major GHGs and all sectors of the economy, 
linking the world's energy, agriculture, and land use 
systems with a climate model. It is used to explore 
the interactions of emissions-reducing investments 
and activities across the U.S. and global economy. The 
model is designed to assess climate change policies and 
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technology strategies for the globe over long time scales. 
GCAM runs in 5-year time steps from 2005 to 2100 
and includes 32 geopolitical regions in the energy and 
economy module and 384 land regions in the agriculture 
and land use module. The model tracks emissions and 
atmospheric concentrations of GHGs (CO2 and non-
CO2), carbonaceous aerosols, sulfur dioxide, and reactive 
gases and provides estimates of the associated climate 
impacts, such as global mean temperature rise and sea 
level rise. GCAM can incorporate emissions pricing and 
emission constraints in conjunction with the numerous 
technology options including solar, wind, nuclear, and 
carbon capture and sequestration. The model has 
been exercised extensively to explore the effect of 
technology and policy on climate change and the cost 
of mitigating climate change. GCAM is a community 
model primarily developed and maintained at the Joint 
Global Change Research Institute, a partnership between 
Pacific Northwest National Laboratory (PNNL) and the 
University of Maryland [28]. 

Office of Policy – National Energy Modeling System 
(OP-NEMS)

The LTS scenarios were constructed using a version 
of the National Energy Modeling System (NEMS) 
developed by the U.S. Department of Energy (DOE) 
Office of Policy (OP-NEMS). NEMS is an integrated 
energy-economy modeling system for the United States 
that projects the production, imports, conversion, and 
consumption of energy, subject to assumptions on 
macroeconomic and financial factors, world energy 
markets, resource availability and costs, cost and 
performance characteristics of energy technologies, 
and demographics. The version of NEMS used in this 
report has been run by OnLocation, Inc., with modeling 
approach determined with input from the DOE Office 
of Policy and other DOE technology offices. Because 
OP-NEMS projects only CO2 emissions related to the 
energy sector, external assumptions were provided 
regarding non-CO2 GHGs and land use, land-use change, 
and forestry. OP-NEMS includes enhancements for clean 
hydrogen, sustainable biofuels, and industrial carbon 
capture, transport, and storage [29].

Global Timber Model (GTM)

The Global Timber Model (GTM) is a dynamic 
intertemporal optimization economic model that 
determines timber harvests, timber investments, and 
land use optimally over time under assumed future 
market, policy, and environmental conditions. This 
model’s approach provides a simulation of harvesting, 
planting, and management intensity decisions that 
landowners might undertake in response to timber 
and carbon market demands, including future price 
expectations. These activities include afforestation 
and land use change, forest management, and forest 
products activity in response to policies and markets. 
The model generates projections using detailed 
biophysical and economic forestry data for different 
countries or regions globally, including the U.S., China, 
Canada, Russia, and Japan. It used macroeconomic 
data from Annual Energy Outlook 2021 for the U.S. 
and global parameters from Shared Socioeconomic 
Pathway 2 (SSP2) [30]. The model has been widely used 
to assess forest dynamics and carbon outcomes under 
various demand and land carbon sink scenarios, climate 
impacts, and other applications [31] [32]. 

Forestry and Agriculture Sector Optimization Model 
with Greenhouse Gases (FASOM-GHG)

The Forestry and Agriculture Sector Optimization 
Model with Greenhouse Gases (FASOM-GHG) model 
is a partial-equilibrium dynamic intertemporal, price-
endogenous, mathematical programming model 
depicting land transfers and other resource allocations 
between and within the agricultural and forest sectors 
in the United States. FASOM-GHG includes detailed 
representations of agricultural and forest product 
markets, contemporary forest inventories, intersectoral 
resource competition and land change costs, and costs 
of mitigation strategies. The results from FASOM-
GHG yield a dynamic simulation of prices, production, 
management, consumption, GHG effects, and other 
environmental and economic indicators within these 
two sectors, under the chosen policy scenario. The 
result provides insight into cross-sectoral inter- and 
intra-regional responses to policy stimuli reflecting 
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the spatial heterogeneity in production of agriculture 
and forestry products across the U.S. To date, FASOM-
GHG and its predecessor models have been used to 
examine the effects of GHG mitigation policy, climate 
change impacts, public timber harvest policy, federal 
farm program policy, bioenergy prospects, and pulpwood 
production by agriculture among other policies and 
environmental changes [33]. 

U.S. Department of Agriculture Forest Service 
Resources Planning Act (RPA) modeling system

The LTS scenarios reflect results from the U.S. Department 
of Agriculture (USDA) Forest Service Resources Planning 
Act (RPA) modeling system which comprises the Forest 
Dynamics model, integrated and harmonized with the 
USDA Forest Service RPA Land Use Change Model and 
the Forest Resource Outlook Model (FOROM) Global 
Trade Model [34]. This modeling system supports the 
projections of renewable resources across the U.S. in 
the USDA 2020 Resources Planning Act Assessment. 
Projections were developed under current climate 
conditions without CO2 fertilization and values are added 
to USDA agriculture soils projections. The storage and 
flux of carbon in harvested wood products and solid waste 
disposal sites was projected using FOROM. 

U.S. EPA Non-CO2 Marginal Abatement Cost (MAC) 
Model and Report

The U.S. EPA Non-CO2 Marginal Abatement Cost (MAC) 
Model is a bottom-up engineering cost model that 
evaluates the cost and abatement potential of non-CO2 
mitigation technologies [35]. The associated non-CO2 
mitigation report [36] provides a comprehensive economic 
analysis on the costs of technologies to reduce non-CO2 
gases and the potential to reduce them by sector. 

3.3.2 SCENARIO DESCRIPTIONS  
& KEY ASSUMPTIONS 

The LTS analysis includes multiple scenarios highlighting 
different pathways for achieving net-zero GHG emissions 
by 2050. The figures in this chapter present results for a 
range of assumptions including the land sink, technologies 

(i.e., carbon dioxide removal, sector-specific 
technologies, and non-CO2 mitigation technologies), 
energy prices, population, and economic growth. 
The advanced LTS scenario assumptions account for 
currently available opportunities as we build back from 
the pandemic by using advanced assumptions for 
electricity, transportation, industry, and buildings as 
modeled in GCAM and OP-NEMS.

The underlying assumptions in the scenario sets are 
as follows. Carbon removal levels represent the sum of 
the net land sink, derived from modeled projections of 
land use, land use change, and forestry (LULUCF), and 
plausible levels of carbon dioxide removal technology 
adoption such as biomass energy with CCS and direct 
air capture from the literature [37] [38]. The combined 
carbon removals from these sources are roughly 1,000, 
1,400, and 1,800 MtCO2 per year in 2050 over the 
low, medium, and advanced cases, respectively. The 
advanced and lower technology assumptions for the 
electricity and transportation sectors rely largely upon 
the National Renewable Energy Laboratory’s Annual 
Technology Baseline. The advanced assumptions 
for the buildings and industrial sectors draw on the 
existing literature and programmatic goals for the 
advanced cases and slower improvements in the lower 
cases, which are more aligned with standard model 
parameters. For non-CO2 reductions, the advanced 
technology assumptions accelerate the availability of 
low-cost technologies but do not alter long-term costs. 
Oil and natural gas prices are calibrated to the 2021 
EIA Annual Energy Outlook’s oil and gas supply cases 
in the reference scenario, i.e., without a net-zero 2050 
target. Population and GDP, the final set of assumptions, 
span compound annual growth rates from 2020 to 
2050 of 0.5% to 0.7% for population and 1.1% to 1.8% 
for GDP. Also, the LULUCF modeling effort included 
the use of 5 different models to generate business as 
usual and potential mitigation outcomes from different 
land-based activities, including afforestation, improved 
forest management, harvested wood products storage, 
and fire reduction techniques. This exercise included 
alignment of several key inputs and parameters, 
including use of input data from the Forest Inventory 
and Analysis database and, in some cases, application 
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of Shared Socioeconomic Pathway (SSP) 2 information 
for macroeconomic drivers. The land use models applied 
in this analysis did not incorporate assumptions of 
demand of CCS or bioenergy as mitigation options, as 
these modeling aspects were accommodated in GCAM 
and OP-NEMS.

3.4 ECONOMY-WIDE PATHWAYS TO 2050 
NET-ZERO EMISSIONS

Achieving the 2050 net-zero goal will require reducing 
net U.S. emissions from roughly 6.6 Gt CO2e in 2005 
(and 5.7 Gt CO2e in 2020), to zero by no later than 2050. 

As described above, this reduction can result from 
combinations of five major categories of action: energy 
efficiency; decarbonizing electricity; fuel switching and 
energy transitions; sequestering carbon through forests, 
soils, and CO2 removal technologies; and reducing 
non-CO2 emissions. Figure 3 presents a vision for how 
such categories of action can combine to reach net-
zero. This figure shows a representative pathway from 
2005 net emissions levels through 2050 in the form of 
a waterfall chart (the left-hand side of the figure). This 
representative pathway provides a rough approximation 
for reaching net-zero emissions using contributions 
from all sectors. 

Table 1: Long-Term Strategy Scenarios. To explore multiple ways to reach our net-zero emissions goal in 
2050, this analysis includes twelve scenarios (shown in the left most column of the table). The ‘Balanced 
Advanced’ scenario includes medium levels of carbon removals from the atmosphere through our land 
use, land use change, and forestry (LULUCF) sink and carbon dioxide removal (CDR) technologies, and 
advanced technology assumptions allowing for a balanced approach across sectors. The next six scenarios 
explore lower technology assumptions for electricity, transportation, industry, buildings, non-CO2, and 
carbon removals, respectively. Next is a scenario that includes higher levels of carbon removals combined 
with lower technology assumptions for multiple sectors. The last four scenarios explore high and low oil 
and gas price sensitivities, and high and low population and GDP growth projections.

Table for LTS 

 

LTS Scenario 
  

Technology Assumptions by Sector Model(s) Used 
Carbon 
Removal Electricity Transportation Industry Buildings Non-CO2 GCAM OP-NEMS 

Balanced Advanced Medium Advanced Advanced Advanced Advanced Advanced x  

Lower Non-CO2 Medium Advanced Advanced Advanced Advanced Lower x 
 

Lower Buildings Medium Advanced Advanced Advanced Lower Advanced x 
 

Lower Industry Medium Advanced Advanced Lower Advanced Advanced x 
 

Lower 
Transportation 

Medium Advanced Lower Advanced Advanced Advanced x 
 

Lower Electricity Medium Lower Advanced Advanced Advanced Advanced x 
 

Lower Removals Lower Advanced Advanced Advanced Advanced Advanced x x 

Higher Removals / 
Lower Technology 

Higher Advanced Lower Lower Lower Lower x x 

High Oil & Gas Price Medium Advanced Advanced Advanced Advanced Advanced x 
 

Low Oil & Gas Price Medium Advanced Advanced Advanced Advanced Advanced x 
 

High Population & 
GDP 

Medium Advanced Advanced Advanced Advanced Advanced x 
 

Low Population & 
GDP 

Medium Advanced Advanced Advanced Advanced Advanced x 
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The right-hand side of the figure shows seven additional 
scenarios from our analysis that are based on different 
assumptions about how technologies and policies will 
evolve over time. This includes a “balanced advanced” 
scenario with high levels of action across all sectors, as 
well as scenarios where one of the sectors (buildings, 
industry, transportation, electricity, non-CO2, land sink) 
contributes a lower level of reductions. These alternate 
scenarios serve to illustrate how the balance across 
technologies and policy strategies could vary while still 
reaching the net-zero 2050 goal.

Several broad lessons from this figure are clear. First, 
in the absence of additional policies, emissions would 
remain largely flat moving forward. Results in the figure 
show reductions from a baseline scenario to 2050—
that means that only reductions beyond the baseline 
scenario are reflected in the colored bars. Achieving net-
zero emissions will require actions that go far beyond 
business as usual. 

Second, roughly 4.5 Gt of the 6.5 Gt annual reduction 
from 2005 levels will likely come from transforming 
the energy system. This starts with decarbonizing 

Figure 3: Emissions Reductions Pathways to Achieve 2050 Net-Zero in the United States. 
Achieving net-zero across the entire U.S. economy requires contributions from all sectors, 
including: efficiency, clean power, and electrification; reducing methane and other non-CO2 
gases; and enhancing natural and technological CO2 removal. The left side of the figure shows a 
representative pathway with high levels of action across all sectors to achieve net-zero by 2050. 
The right side shows a set of alternative pathways depending on variations in uncertain factors 
such as trends in relative technology costs and the strength of the land sector carbon sink.  

ALTERNATE PATHWAYS TO 2050 NET-ZEROREPRESENTATIVE PATHWAY TO 2050 NET-ZERO
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electricity by shifting to renewables and other 
emissions-free power. This shift could lead to over 
1 Gt of annual reduction by 2050. A second pillar of 
energy transformation is simply to use energy more 
efficiently to provide the same services. Solutions 
like better insulation, advanced heat pumps for 
space and water heating, and efficient computers 
and electronics can save consumers billions on their 
annual energy bills. Cutting energy waste also reduces 
the rate of investment needed for new clean energy 
generation as demand grows. This pillar alone could 
contribute roughly 1 Gt of annual reductions by 2050.  
A third pillar of energy transformation is to switch 
as many uses as possible to clean energy—including 
clean electricity, but also including low-carbon 
fuels and clean hydrogen. Efficient electrification of 
transportation, buildings, and other end uses can also 
transform the energy sector by reducing overall energy 
demand. Electric motors in vehicles, for example, are 
approximately three times more efficient than internal 
combustion engines, and electric heat pumps are up 
to three times more efficient than heating with natural 
gas or electric resistance. These activities would lead 
to nearly 2 Gt of annual reductions by 2050.

Third, other non-CO2 GHG emissions represent a 
critical component of the overall reduction strategy, 
collectively representing roughly 0.5 Gt of reductions 
by 2050. These gases have sources across many 
sectors and include methane emissions from 
agriculture, waste management, and fossil fuel use, 
HFCs used in refrigeration, and N2O from agriculture 
and industry. Such gases often offer low cost and high 
impact reductions. For example, globally, methane 
accounts for half of the net 1.0°C of warming already 
occurring. Because of its relatively short lifetime in 
the atmosphere, compared to CO2, rapidly reducing 
methane emissions is the single most effective strategy 
to reduce warming over the next 30 years and is 
crucial in keeping to the 1.5°C limit. The United States 
co-leads with the EU the Global Methane Pledge that 
aims to eliminate over 0.2°C of potential warming by 
2050 by cutting global methane pollution at least 30% 
by 2030 relative to 2020 levels. As of October 2021, 

over 30 countries representing about 30% of global 
emissions and 60% of the global economy had joined 
the Pledge (See Box in Chapter 5). As detailed in the 
NCS, the United States is implementing comprehensive 
actions to drive down methane in this decade, including 
new standards for landfills and oil and gas operations 
as well as major investments to remediate abandoned 
coal, oil, and gas mines and wells. The United States is 
also committed to incentives and innovations to reduce 
agricultural methane and agricultural N2O emissions. 
Finally, a global HFC phasedown is expected to avoid up 
to 0.5°C of global warming by 2100. 

Fourth, removing CO2 from the atmosphere is a 
necessary component for reaching net-zero. Although 
most emissions across the economy can be eliminated 
through the above strategies, a few processes or 
activities that lead to emissions are currently difficult 
or costly to eliminate or have no viable existing 
substitutes, and despite many available cost-effective 
mitigation opportunities, non-CO2 GHG emissions 
cannot be fully reduced to zero. This means that 
reaching net-zero will require additional contributions 
from removals until viable zero-emission solutions 
are developed and deployed. Overall, these removals 
would come from two broad categories of activities. 
One is through nature-based approaches that rely on 
natural carbon sinks—land and ocean—by expanding 
or enhancing conservation, restoration, sustainable 
management and other activities that would enhance 
natural removal of carbon as well as protect our 
vital natural ecosystems and related services and 
biodiversity. A second set of approaches is through 
various technologies and processes that directly 
capture CO2 from the atmosphere and store it (such 
as direct air or ocean capture, bioenergy with CCS, 
or enhanced mineralization). Technologies capable 
of carbon dioxide removal are available today, but at 
nascent stages and therefore will require additional 
research, development, and deployment now through 
2050 (more discussion of CDR technologies can be 
found in section 6.4).  

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0060 
Page 27 of 65



25

THE LONG-TERM STRATEGY OF THE UNITED STATES

The energy sector is pivotal for 
achieving net-zero emissions by 2050. 
Achieving net-zero is possible through 
a range of pathways, which depend 
on how technologies and policies 
evolve over the three-decade period. 
Nevertheless, by modelling a range of 
pathways with plausible assumptions 
for this evolution (see Figure 4), we 
can distinguish broad trends and 
important drivers of the energy sector 
transformation. 

CHAPTER 4: 
TRANSFORMING THE ENERGY  
SYSTEM THROUGH 2050

Figure 4: U.S. Energy CO2 Emissions to 
2050 by Economic Sector. Electricity CO2 
emissions and direct CO2 emissions from the 
transportation, buildings, and industry fall 
dramatically in all scenarios, with the greatest 
reductions coming from electricity, followed 
by transportation, and non-land sink carbon 
dioxide removals (CDR) increase. Notes: 
Historical data are from EIA Monthly Energy 
Reviews, projections include data from all LTS 
scenarios using both GCAM and OP-NEMS, 
projections are shown in ten-year time steps.
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4.1 ELECTRICITY

The United States has set a goal for 100% carbon 
pollution-free electricity by 2035, and this goal will 
provide an important foundation for the Long-Term 
Strategy of the United States. Electricity is used in 
every economic sector, and all 2050 net-zero pathways 
depend on rapidly decarbonizing electricity and 
expanding the use of this decarbonized electricity into 
as many uses as possible to displace polluting fuels. 
The electricity sector, which contributes about a quarter 
of all U.S. GHG emissions, has been reducing CO2 
emissions for years, with major shifts caused in part 

by increases in renewables and decreases in coal-fired 
generation (see Figure 5). Continued cost reductions 
in generation and storage are expected to enable even 
more rapid reductions of emissions from this sector. 
New policies, incentives, market reforms, and other 
actions will be needed to ensure that electricity sector 
emissions continue to decrease as total electricity 
demand increases. 

The electricity sector will continue to evolve rapidly as 
it decarbonizes. Expected continued cost reductions 
in renewable generation as well as battery and other 
storage technologies could see emissions decreases of 

Figure 5: U.S. Electricity Generation 2005-2050. Generation by source in trillion kilowatt-hours. 
Total generation expands to 2050 due to increased use of clean electricity in new applications in 
transportation, industry, and buildings. Renewable generation increases rapidly to keep pace with 
growing electricity demand and ensure that the share of renewables continues to expand to 2050. 
Note: Historical data are from EIA Monthly Energy Reviews, projections include data from all LTS 
scenarios using both GCAM and OP-NEMS, projections are shown in ten-year time steps.
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roughly 70-90% by 2030 on a path toward the 2035 
100% clean electricity goal. As shown in Figure 5, solar 
and wind generation continues to increase substantially 
through 2050, while existing nuclear generation 
remains in operation and could see growth in the 
2030s and 2040s. Unabated fossil generation (coal 
or gas generation without CCS technology) declines, 
and existing fossil fueled plants start to be fitted with 
carbon capture. By 2050, clean generation provides 
zero emission electricity to the rest of the economy, 
with all electricity providing 15-42% of primary energy.  

Recent analyses suggest that wholesale electricity 
prices, on average, are unlikely to change significantly 
as we shift to a cleaner grid by 2030, with price impact 
estimates ranging from a 4% decrease to a 3% increase 
[39]. Additionally, the transition to clean electricity is 
expected to reduce exposure of U.S. consumers to fuel 
supply shocks [40]. 

Investment in clean energy generation must continue 
through mid-century as overall electricity generation 
increases to meet demand growth from other sectors. 
Average annual total capacity additions without storage 
from 2021 to 2030 range from 58 gigawatts per year 
(GW/yr.) to 115 GW/yr.; in 2031 to 2040 they range 
from 54 GW/yr. to 167 GW/yr.; and in 2041 to 2050 
they range from 67 GW/yr. to 123 GW/yr. Storage 
capacity additions from 2021 to 2030 average 0.4 GW/
yr. to 2.7 GW/yr.; in 2031 to 2040, they range from 3 
GW/yr. to 40 GW/yr.; and in 2041 to 2050 they range 
from 11 GW/yr. to 64 GW/yr.

This rapid evolution and scale of change in the 
electricity sector is ambitious, with high and sustained 
deployment of new technologies through mid-century. 
Many significant challenges and barriers exist [14] [22]. 
The electricity transition will require adding significant 
amounts of new zero-carbon electricity capacity at a 
sufficient pace to replace uncontrolled fossil fuel-fired 
generation while also providing ample clean supply for 
a growing economy with increased electrification. New 
transmission, distribution, and storage infrastructure 
will be needed to maintain and improve grid reliability, 
including adapting the electric grid to be flexible to 

changing supply and demand over all increments of 
time. In particular, longer-duration storage solutions 
and appropriate incentive mechanisms will be critical. 
Absent new action, supply chains may become stressed 
by limited availability of raw materials (such as rare 
earth elements), manufacturing capacity, and skilled 
workforce. Some pathways may also require significant 
expansion of carbon capture and storage technologies 
during the overall transition, which bring specific 
challenges around technology development and siting. 

These challenges are substantial but can be addressed 
through an integrated strategy of investment, 
innovation, and new technology deployment. Large-
scale deployment of renewables can be accelerated 
by investments in grid infrastructure and advanced 
technologies. Grid infrastructure investments, 
including the buildout of new long-distance, high-
voltage transmission projects, can enhance resilience, 
improve reliability, better integrate variable generation 
resources, lower electricity costs, and unlock the best 
clean energy resources by connecting them to demand 
centers. Significant deployment of energy efficiency 
can also help reduce the scale of investment required 
by lowering the total energy demand that must be met. 
Analyses show that as the sector becomes increasingly 
decarbonized, advanced technologies will be brought 
online to meet peak load and adjust to seasonal 
changes in demand. Advanced technologies—which 
could include clean hydrogen combustion or fuel cells, 
enhanced geothermal systems, long-duration energy 
storage, advanced nuclear, and fossil generation 
with CCS—can provide clean firm resources that can 
balance increased variable generation. However, these 
technologies require a rapid, sustained acceleration 
in research, development, and deployment. The 
significant investments in generation and transmission 
will underpin job growth across the nation, creating 
opportunities in cities and rural areas alike, particularly 
when paired with workforce training. Expansion 
of the transmission system, stronger interregional 
coordination, and distributed generation also provide 
resilience to natural disasters, saving lives and 
protecting businesses. 
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RAPID
DECARBONIZATION
IN THE U.S.
ELECTRICITY SECTOR
IS UNDERWAY

The electricity sector in the United States has been 
decarbonizing rapidly, with significant increases in 
renewable deployment in recent years. 

The shift to lower-emissions sources has been under way for decades, with early contributions from nuclear and then fossil 
gas. More recently, since around 2010, federal investment policies, tax credits, and regulatory actions, as well as state 
policies, research and development, and market trends, drove significant renewable deployment. At the same time, between 
2010 and 2019, more than 546 coal-fired power units retired, totaling 102 GW of capacity, with another 17 GW of capacity 
planned for retirement by 2025 [41]. This has led to a dramatic shift in the sources of U.S. electricity, with renewables now 
accounting for more generation than coal (Figure 6). In addition, the sum of coal and natural gas generation has also declined 
in the last decade, pointing to the important role of renewable energy.

One of the challenges to reach the 2050 net-zero goal (as well as the 2035 100% clean electricity goal) is the large amount 
of new zero-emission capacity (primarily renewables) that will need to be deployed annually to enable an increasingly large 
share of clean electricity generation. Figure 7 shows some indicative estimates of the magnitude of the annual capacity 
additions needed to remain on pace toward our goals, in comparison to recent historical levels of capacity additions. Recent 
trends in renewable deployment are encouraging. Solar and wind capacity additions were about 32 GW in 2020, the highest 
on record, and are expected to be about 28 GW in 2021. Acceleration will be needed but the deployment rate has been 
growing quickly.
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Figure 6: Annual U.S. Electricity Generation from All Sectors 1950-2020 (trillion kilowatt-hours). The electricity sector 
has been rapidly decarbonizing since 2008. This figure shows electricity net generation in all sectors (electric power, 
industrial, commercial, and residential) and includes both utility-scale and small-scale solar. Rapid increases in solar, wind, 
and other renewable generation means that in 2020, for the first time, renewable generation surpassed coal generation. 
Coal generation has declined rapidly, replaced by natural gas and renewables. Source: EIA [42]. 

Figure 7: Electric Generation Capacity Additions 2000-2050. Renewable capacity additions have been growing rapidly in 
the past decade (left) and are more closely approaching levels that will be needed to sustain the overall decarbonization 
trend in electricity needed to reach the 2050 goal. A representative pathway (center) shows deployment of total zero-
carbon technologies roughly on the order of 60–70 GW per year. Diverse scenarios in this analysis show a range of 
potential pathways to achieve net zero (right). Note: Historical data are from EIA Monthly Energy Reviews, projections 
include data from all LTS scenarios using GCAM. Other scenarios not shown in the figure have cumulative nuclear capacity 
additions ranging up to 90–100 GW through 2050.
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The United States will continue to increase the use 
of electricity and sustainably produced low-carbon 
fuels in the transportation sector while shifting away 
from fossil sources (Figure 8). Over time, electricity, 
carbon beneficial biofuels, and hydrogen will become 
increasingly clean. The availability and adoption of 
these low-carbon fuels in the coming decades will 
largely depend on the economics of production and/
or procurement, the competitiveness of bioenergy 
and hydrogen compared to alternative low-carbon 
technologies across sectors, policy support, private 

4.2 TRANSPORTATION

The transportation sector provides vital mobility 
services for people and goods with on-road vehicles, 
planes, trains, ships, public transportation, and a wide 
variety of other modes. It is currently the highest 
emitting sector, representing 29% of all U.S. emissions 
[27]. To reduce emissions to net-zero by 2050 we will 
need to ensure that zero-emission vehicles dominate 
new sales for most types of vehicles by the early 2030s, 
as well as infrastructure to support alternate modes of 
transportation, such as trains, bikes, and public transit. 

Figure 8: U.S. Transportation Final Energy Use 
2005-2050. Overall transportation energy 
in exajoules (EJ) decreases while the use of 
electricity and alternative fuels, including 
biomass-derived fuels and hydrogen, increases 
to power nearly the full U.S. transport system 
by 2050. While light-duty vehicles are almost 
all electric by 2050 in most scenarios, there 
is uncertainty in other transportation sectors. 
Uncertainties in the future share of low-carbon 
bioenergy vs. hydrogen makes can affect the 
potential for electrification in the sector. These 
results show end use consumption instead 
of service demand (e.g., per mile travelled), 
so electricity demand appears smaller than 
alternative fuels demand due to the major 
inherent efficiency advantages of electric 
vehicles. Note: Historical data are from EIA 
Monthly Energy Reviews, projections include 
data from all LTS scenarios using both GCAM 
and OP-NEMS, projections are shown in ten-year 
time steps.
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An integrated strategy to address these substantial 
challenges can help accelerate the development and 
rapid expansion of new transportation technologies. 
An expanded network of public transit options and 
infrastructure will increase urban mobility, helping 
to reduce emissions and increase equity in mobility. 
Electrifying segments of the rail system will decarbonize 
the existing rail system with the added benefit of 
enabling a more robust electric grid along railroad “right 
of way.” Additionally, “vehicle to grid” innovations may 
provide support for grid services. Accelerated research, 
development, demonstration, and deployment of lower-
carbon fuels, such as clean hydrogen and sustainable 
biofuels, will contribute to the decarbonization of 
applications that may be more difficult to electrify 
including aviation and marine transportation and some 
medium- and heavy-duty trucking segments. 

4.3 BUILDINGS 

Buildings house our population and provide a working 
environment for commercial sectors including offices, 
colleges and K-12 schools, restaurants, grocery stores, 
and retail shops. Homes and commercial buildings 
are responsible for over one-third of CO2 emissions 
from the U.S. energy system. Of this, roughly two-
thirds of buildings sector emissions currently come 
from electricity, with the remainder coming from 
direct combustion of gas, oil, and other fuels for space 
heating, water heating, cooking, and other services, and 
buildings currently account for about three quarters of 
U.S. electricity sales [43]. Electricity is used in buildings 
for lighting, space heating and cooling, water heating, 
electronics and appliances, and other services. CO2 
emissions from buildings have been falling since 2005, 
due to increases in energy efficiency, the decarbonization 
of the electricity sector, and a modest trend towards the 
electrification of end uses. These emissions reductions 
have been achieved even as commercial building 
square footage has increased by more than 25% and 
the population has grown by more than 10% since 
2005. All buildings need to be decarbonized with an 
emphasis on strategies that deliver for overburdened and 
underserved communities. For example, in the residential 
sector, households with an annual income below 

investment and, in the case of bio-based energy, the 
ability to minimize potential negative land carbon 
outcomes and other environmental impacts of biomass 
production. Although demand for transportation 
services increases through mid-century, the total 
energy consumed in this sector declines due to a 
combination of regulations and technological advances 
which drive efficiency improvements and deliver 
societal and consumer benefits.

A central component of the U.S. Long-Term Strategy 
in transportation is the expanded use of new 
transportation technologies—including a rapid 
expansion of zero-emission vehicles—in as many 
applications as possible across light-, medium-, 
and heavy-duty applications. Already, the growing 
popularity of electric vehicles (EVs), supported 
by incentives and continued advances in battery 
technology, is spurring greater EV adoption and 
industry goals for even higher EV sales. Other 
technologies can serve as important complements 
to EVs. The President’s goal and associated policies 
to ensure half of all new vehicles sold in 2030 zero-
emissions vehicles (including battery electric, plug-
in hybrid electric, or fuel cell electric vehicles) will 
continue to spur growth across all zero-emission vehicle 
types.

This rapid deployment of zero-emissions vehicles 
is ambitious and will need to occur at a large scale 
across all vehicle types. Many challenges and barriers 
exist [14] [22] [25]. For example, costs for electric 
technologies, fueling, and charging infrastructure 
remain high in some applications. Some transportation 
segments, such as aviation, will likely remain difficult to 
electrify and some legacy vehicles will continue to be 
necessary in the near term, both of which would require 
alternate sources of low-carbon fuels that have yet to 
be deployed at the necessary scale. The existing built 
environment creates also high dependency on owner-
occupied vehicles and presents numerous obstacles to 
alternate mobility options and shifting between modes 
such as transit, biking, or walking.
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electrification. Heat pumps and other electric heaters 
and electric cooking account for more than 60% of 
sales by 2030 and nearly 100% of sales by 2050. 
Energy demand in buildings is reduced by 9% in 2030 
and 30% in 2050.

While recent trends are encouraging, the building 
sector presents some unique challenges to rapid 
decarbonization. Foremost is the often-long lifetime 
of buildings. Many buildings built today will still be in 
active use by 2050, which means that even immediate 
actions to improve new buildings take years before 
making a significant impact in the overall building stock. 
These factors affect all aspects of buildings including 
the outer shell; heating, ventilation, and air conditioning 
systems; and appliances and lighting—although some 
of these are more amenable to retrofitting than others. 
In addition, energy efficiency and efficient electrification 
have barriers relating to their upfront cost structure, 
financing, competing landlord and tenant incentives. 
These issues can be particularly difficult in underserved 

$60,000 account for nearly 50% of all household 
energy consumption, making it essential that efforts to 
decarbonize buildings are accessible to all households 
[44]. 

The key driver of reducing building emissions is 
efficient use of electricity for end uses (such as 
heating, hot water, cooking, and others). Alongside 
the decarbonization of electricity, these changes can 
bring building sector emissions to near-zero by 2050. 
Across multiple possible pathways, building efficiency 
improvements also reduce the overall demand for 
energy by the sector, despite the substantial growth 
in the number of buildings, floorspace, and population 
expected through 2050 (Figure 9). Within this overall 
decrease in energy demand, the share of electricity in 
final energy demand grows as end uses are electrified, 
from about 50% in 2020 to 90% or more by 2050 
because the on-site combustion of gas, oil, and other 
fuels decreases substantially; however, the growth is 
also limited through energy efficiency and efficient 

Figure 9: U.S. Buildings Site Energy 2005-
2050. Overall building site energy use in 
exajoules (EJ) decreases at the same time 
as certain applications (e.g., heating) switch 
from fossil fuels (and some biomass) to clean 
electricity. Note: Historical data are from EIA 
Monthly Energy Reviews, projections include 
data from all LTS scenarios using both GCAM 
and OP-NEMS.
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conditions, improving health and safety. The role of state 
utility regulators will be especially important, as approval 
of new rate structures and consumer incentive programs 
will be vital in realizing the full potential of consumer 
benefits. Finally, building improvements will come from 
manufacturing, construction, and installation performed 
by skilled, well-paid American workers in communities 
across the country.  

4.4. INDUSTRY

The U.S. industrial sector, currently produces roughly 
23% of U.S. GHG emissions and 30% of emissions 
from the energy system [45]. It is heterogeneous, 
producing a wide range of products with diverse and 
sometimes specialized processes. The energy-intensive 
and emissions-intensive industries include mining, 
steel manufacturing, cement production, and chemical 
production, and collectively produce nearly half of overall 
industrial emissions. In addition to the CO2 emissions 
resulting from industrial demand for electricity, the 
industrial sector emits GHGs directly from many 
operations and processes including the use of fossil fuels 
for onsite energy use and as feedstocks, direct process 
emissions of CO2 from cement production and other 
industries, and emission of non-CO2 GHGs such as N2O 
from nitric and adipic acid production. 

Although there are many hard-to-decarbonize elements 
of industrial activities, investments in technologies 
for advanced non-carbon fuels, energy efficiency, and 
electrification can reduce overall industrial sector 
CO2 emissions by 69-95% by 2050. A large range of 
potential pathways for the industrial sector are shown 
in Figure 10. Overall energy use drops in most scenarios 
through energy efficiency and materials efficiency 
investments. In these scenarios, overall electricity use 
in the sector grows only slightly due to electrification. 
However, in scenarios that rely on a large quantity 
of hydrogen, electricity use increases dramatically 
to produce the hydrogen through electrolysis. In all 
scenarios, low-carbon fuels (including electricity) grow 
as a percentage of total energy use.

communities, which will also need widespread access to 
retrofits and new building technologies, though innovative 
financing tools such as inclusive investment programs can 
deliver substantial benefits to these communities while 
reducing or eliminating financing barriers and ensuring 
consumer protections. 

To address these challenges, pursuing multiple options 
effectively help achieve the necessary rapid emissions 
reductions in buildings while also reducing the energy 
cost burden for families and businesses and improving 
the health and resilience of communities. There are three 
important sources of emissions reductions: technological 
advances including from envelope improvements (e.g., 
attic and wall insulation, sealing leaks, and efficient 
windows), improved efficiency of electric end uses (e.g., 
lighting, refrigeration, appliances, and electronics), and 
the efficient electrification of space and water heating, 
cooking, and clothes drying in both existing and new 
buildings. The rapid deployment of heat pumps for 
space heating and cooling and water heating is the 
central strategy for the efficient, flexible electrification 
of buildings. By increasing the amount of demand-
responsive heating, cooling, and water heating on the grid, 
these technologies can respond to shifts in renewable 
generation levels on short notice and reduce the overall 
cost of a low- or zero-carbon generation mix. 

Efficient and electrified buildings provide substantial 
consumer benefits. The most important benefit is reduced 
utility bills for households and businesses which are 
both direct (through lower energy usage) and indirect 
(through lower energy prices). More efficient buildings 
significantly reduces electricity demand and lessen winter 
peaking loads as the sector electrifies, reducing the cost 
of new generation, transmission, and distribution, which 
in turn reduces energy prices for American families and 
businesses. These bill savings would be most beneficial to 
low-income households, which typically face the greatest 
energy burden. Buildings can also support electric vehicle 
charging infrastructure and rooftop solar installations, 
key elements of the broader energy transition. More 
efficient buildings also retain indoor temperature for 
longer during power outages under extreme weather 
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the specific needs of each subsector. Key strategies include 
energy efficiency, material efficiency, electrification, 
adoption of low-carbon fuels and feedstocks, and CCS. 
Energy efficiency, waste heat recovery, and accelerated 
adoption of advanced technologies such as additive 
manufacturing, can significantly reduce energy demand 
and lower costs to businesses. Material efficiency 
incorporates structural changes in manufacturing that 
include product recycling and reuse, material substitution, 
and demand reduction. Electrification of heated, fuel-
consuming industrial processes and equipment is a viable 
pathway for some subsectors, such as light industry. 
Low-carbon fuels and feedstocks, including clean hydrogen 
and low-carbon biofuels, can reduce emissions from 
processes that are difficult to electrify. Finally, CCS can be 
used for emissions that are hard to abate through other 
means, particularly in the cement, chemicals, and iron 
and steel industries. Increased investments in research, 
development, demonstration, and deployment will advance 
technologies in production of iron and steel, cement, 
chemicals, and other industries, enabling these sectors to 
adopt low-carbon production. 

Reducing energy-related GHG emissions from industry 
presents a set of unique challenges [14] [22] [26]. A 
primary feature of this sector is that it is diverse: unlike 
electricity or buildings, for example, whose emissions 
come from a relatively small set of activities, industrial 
activities and infrastructure are designed around a large 
set of processes. Some of these processes might have 
relatively straightforward substitutes, but in other cases 
either those substitutes may not exist yet or might be 
higher cost. In some cases, alternate sources of process 
heating may need to be identified. In other cases, CCS 
applications may be needed but these may be expensive 
or infeasible at existing production facilities. At the 
same time, scaling up of material efficiency could be 
challenging because of product design limitations or 
consumer demand. Many of these challenges also 
affect the non-CO2 emissions from industry, which are 
discussed further in Chapter 5. 

In response to these challenges, the industrial energy 
transition can be enabled to decarbonize at a sufficiently 
rapid pace through a diverse set of approaches tailored to 

Figure 10: Industry Final Energy Use 2005-2050. 
Overall industrial energy use in exajoules (EJ) 
decreases to 2050 while certain applications 
switch from fossil fuels to clean electricity, 
hydrogen, or biofuels. Electricity use increases 
further in scenarios with larger hydrogen 
production due to the high electricity demand for 
that pro-cess. In this analysis, CCS in deployed in 
industry for process emissions, but there is limited 
representation of CCS on industrial energy in 
the models we use. Accordingly, it is likely that a 
greater share of industrial fossil energy emissions 
could be captured by 2050 than is shown here. 
Note: Historical data are from EIA Monthly 
Energy Reviews, projections include data from all 
LTS scenarios using both GCAM and OP-NEMS, 
projections are shown in ten-year time steps.
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5.1 INTRODUCTION

Non-CO2 GHGs make up 20% of the U.S. contributions 
to global warming [27]. Non-CO2 GHGs are highly 
potent heat trapping gases, many of which have greater 
near-term climate impacts than CO2 [36]. As shown in 
Figure 11, three gases make up the majority of non-CO2 
GHG emissions in the United States: methane (CH4), 
nitrous oxides (N2O), and fluorinated gases (including 
HFCs) [27]. The three sources that produce the 
largest proportion of emissions are soil management 
(i.e. agriculture and land use), livestock, and energy. 
While mitigation opportunities exist for many sources 
of non-CO2 GHG emissions, costs and applicability 
vary. Because it is challenging to eliminate all of these 
sources, some remaining non-CO2 emissions will need 
to be offset in 2050 by net-negative CO2 emissions.

This analysis estimates that the total technical potential 
for non-CO2 GHG mitigation across all sectors is 
approximately 35% without reducing the underlying 
activities [36]. Reducing the use of fossil fuels through 
efficiency and fuel switching also has the potential 
to further drive down non-CO2 GHG emissions by 
19% given the relationship between fugitive methane 

 CHAPTER 5: 
REDUCING NON-CO2 EMISSIONS  
THROUGH 2050

Figure 11: Sources of U.S. Non-CO2 GHG Emissions, 2019. 
Contribution to 2019 U.S. GHG emissions from non-CO2 
sources partitioned by type and sector. The contributions are 
shown in CO2 equivalent, meaning that they are represented 
in proportion to their global warming contribution 100 years 
after emission. Approximately half of the global warming 
contribution of non-CO2 gases in 2019 came from methane, 
with nitrous oxide contributing the second most, followed by 
fluorinated gases. 
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development of new or more effective mitigation 
technologies and approaches. In addition, in a way that 
is similar to the industrial energy emissions described in 
Chapter 4, the sources of non-CO2 emissions are diverse. 
This means that individual strategies must be developed 
for each sub-sector and gas. 

In light of these challenges, this LTS analysis of non-
CO2 GHG mitigation potential assumes only modest 
technological and cost improvements over time. Because 
these assumptions may be conservative, additional, 
lower-cost, and more rapid reductions could be realized, 
and this will remain an area of active inquiry. Achieving 
more significant long-term reductions of non-CO2 GHG 
emissions will require major technological advances 
and new, or more effective, backstop mitigation options. 
In sectors with less developed current approaches, 
this could include new research and development into 
identifying and commercializing new technologies 
to reduce non-CO2 emissions. In other sectors, new 

emissions from the extraction, processing, and end-
use of fossil fuels. These reflect multiple technological 
options that United States can use to achieve the 
necessary reductions in non-CO2 GHG emissions to 
reach net-zero total emissions by 2050 (Figure 12). 
Under these scenario assumptions, there remain non-
CO2 GHG emissions in the 2030 and 2050 timeframes, 
which must be offset by carbon dioxide removal. 

Reductions in non-CO2 emissions face several 
challenges. First is an underdeveloped set of mitigation 
strategies in certain subsectors. In part because of 
a lack of historical focus on non-CO2 reductions, the 
set of available mitigation approaches for these gases 
is still relatively small and, in many cases, in earlier 
stages of technological development. This means 
that through 2050, overall non-CO2 emissions can be 
held roughly constant by deploying currently available 
mitigation technologies. Achieving long-term reductions 
of non-CO2 emissions below current levels requires 

Figure 12: Pathways for Non-CO2 Reductions from 2020 to 2050.  
This figure shows the range of pathways available for non-CO2 mitigation from today 
to 2050 across all modeled scenarios. In all scenarios there is significant reduction 
from the 2020 reference, highlighting the importance of non-CO2 abatement. 
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gas, such as some of the methane and N2O from 
the agriculture sector, cannot be abated in the 2050 
timeframe even after applying all available mitigation 
technologies, and will have to be offset by negative CO2 
emissions.  

5.2.1 METHANE

Methane is a potent GHG and accounts for about half of 
the current observed warming5 of 1.0°C, according to the 
latest report of the Intergovernmental Panel on Climate 

5  Greenhouse gas emissions in total have contributed 150% of the observed 
warming of 1.0⁰C, but emissions of cooling aerosols have counter-acted 
some of that warming.

mitigation options are under development and nearing 
commercialization that could result in large volumes 
of non-CO2 mitigation and further reduce non-CO2 
emissions (see Box 4).  

5.2 KEY ABATEMENT OPPORTUNITIES

Potential reductions in non-CO2 gases can come from 
a diverse set of actions, and these actions together 
aggregate to significant levels (Figure 13). Technical 
potential includes technologies like anaerobic digestion 
of manure in the agricultural sector and leakage 
detection and mitigation in the oil and gas sector. 
As discussed above, some portion of each non-CO2 

Figure 13: Non-CO2 Mitigation Technical Potential by Gas (MtCO2e) in 2050.  
This figure shows potential reductions in 2050 from non-CO2 emissions in methane, 
nitrous oxide, and fluorinated GHGs. It is constructed from abatement cost curves using 
technologies like anaerobic digestion of manure in the agricultural sector and leakage 
detection and mitigation in the oil and gas sector. Some abatement technologies are negative 
cost and many cost less than $100 per metric ton of CO2e. Technical abatement potential is 
most significant for methane and fluorinated gases. 
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and natural gas typically fall into three categories: 
equipment modifications or upgrades; changes in 
operational practices, including directed inspection, 
repair and maintenance (DI&M); and installation 
of new equipment [35]. Abatement measures 
are available to mitigate emissions associated 
with a variety of system components, including 
compressors, engines, dehydrators, pneumatic 
controls, pipelines, storage tanks, wells, and others. 
Commercially-available mitigation technologies can 
also recover and reduce CH4 emissions from coal 
mining operations. These reduction technologies 
consist of one or more of the following primary 
components: a drainage and recovery system to 

Change [1]. Methane is primarily generated by fossil 
fuel energy operations (oil, gas, and coal), waste 
operations, and livestock and agricultural operations. 
There are cost effective methane abatement options 
across all these sectors [36]. Figure 14 shows 2050 
methane abatement potential by source.

Methane mitigation opportunities by sector include:

• ENERGY SECTOR METHANE. Energy sector fugitive 
methane emissions result from operations in the oil 
and natural gas sector and the coal mining sector. 
In some cases, a large proportion of oil and gas 
methane emissions come from a small number 
of sources. Methane mitigation measures in oil 

Figure 14: 2050 Methane Abatement Potential in the United States.  
This figure shows sources of methane abatement potential in 2030 in the United 
States [36]. This marginal abatement cost curve indicates the price at which 
methane mitigation from various sources of methane are cost-effective. This 
figure does not include additional abatement that can be achieved by reducing the 
underlying activities that drive emissions. These additional reductions from activity 
driver changes are included in the GCAM modeling and reflected in Figure 12.
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remove CH4 from the underground coal seam, an 
end use application for the gas recovered from the 
drainage system, and/or a ventilation air methane 
(VAM) recovery or mitigation system [35]. The 
CH4 mitigation potential from the energy sector at 
$100/tCO2e is 144 million metric tons of carbon 
dioxide equivalent (MtCO2e) or approximately 43% 
of 2030 energy sector non-CO2 GHG emissions 
and remains an important source of potential 
mitigation through 2050. 

• WASTE METHANE. Landfills produce CH4 and 
other landfill gases through the natural process of 
bacterial decomposition of organic waste under 
anaerobic conditions. Landfill gases are generated 
over a period of several decades, with flows usually 
beginning within 2 years of disposal. Abatement 
options to control landfill emissions are grouped 
into three categories: (1) collection and flaring, 
(2) landfill gas (LFG) utilization systems, and 
(3) enhanced waste diversion practices (e.g., 
recycling and reuse programs) [35]. Within the 
waste category, wastewater treatment is the 
second most important source of non-CO2 GHGs. 
Methane emissions in wastewater treatment could 
be significantly reduced by 2050 through currently 
available mitigation options, such as anaerobic 
biomass digesters and centralized wastewater 
treatment facilities. Improved operational practices, 
such as controlling dissolved oxygen levels during 
treatment or limiting operating system upsets, can 
also help reduce N2O emissions from wastewater 
treatment [35]. The CH4 mitigation potential 
from the waste sector non-CO2 GHG at $100/t 
is 8 MtCO2e or 6% of total 2030 waste sector 
emissions and remains an important source of 
potential mitigation through 2050.  

• LIVESTOCK METHANE. Emissions from livestock 
include enteric fermentation and manure 
management. Enteric fermentation is a normal 
mammalian digestive process, where gut microbes 
produce CH4. Livestock manure management 
produces CH4 emissions during the anaerobic 

GLOBAL 
METHANE 
PLEDGE
In September 2021 at the Major Economies Forum, the 
United States and European Union jointly announced 
the Global Methane Pledge. As of October 2021, 
over 30 supportive countries, representing well over 
30% of global methane emissions and 60% of global 
GDP, had already joined—with many more expected. 
Countries joining the Global Methane Pledge commit to 
a collective goal of reducing global methane emissions 
by at least 30% from 2020 levels by 2030. They also 
commit to moving towards using highest-tier inventory 
methodologies to quantify methane emissions, with a 
particular focus on high emission sources. 

Delivering on the Pledge would reduce warming by at 
least 0.2°C by 2050. In addition, it would prevent over 
200,000 premature deaths, hundreds of thousands 
of asthma-related emergency room visits, and over 20 
million tons of crop losses a year by 2030 by reducing 
ground-level ozone pollution caused in part by methane.

The United States is pursuing significant methane 
reductions on multiple fronts. The Long-Term Strategy 
analysis shows that the United States can do its part 
to meet the global goal of the Global Methane Pledge 
by reducing domestic methane emissions by over 
30% below 2020 by 2030. This level of reduction 
would avoid 11,000 premature deaths, 1,600 asthma-
related emergency room visits, and 4.1 million tons of 
agricultural losses per year in the United States.
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Nitrous oxide mitigation opportunities by sector 
include: 

• AGRICULTURAL NITROUS OXIDE. Agriculture is the 
source of over 82% of nitrous oxide emissions. 
Most N2O is produced in soils by bacteria through 
the processes of nitrification and denitrification 
which occur with fertilizer application. It is also 
emitted in lesser amounts from livestock waste, 
rice production, and soil management such as 
draining, irrigation, and land use change. Nitrous 
oxide emissions can be mitigated by changing 
fertilizer management practices to increase the 
efficiency of plant uptake of nitrogen [35]. Practices 
include precision agriculture, using nitrification 
inhibitors, and splitting annual applications into 
seasonal applications. The mitigation potential from 
the agriculture sector at $100/t is 8.8 MtCO2e, 
which is 2.5% of 2030 nitrous oxide emissions 
from agriculture [36] and remains a small source of 
mitigation through 2050.

• NITRIC AND ADIPIC ACID PRODUCTION.  
Nitric acid is an inorganic compound used primarily 
to make synthetic commercial fertilizer. Adipic 
acid is a white crystalline solid used as a feedstock 
in the manufacture of synthetic fibers, coatings, 
plastics, urethane foams, elastomers, and synthetic 
lubricants. The production of these acids results 
in nitrous oxide emissions as a by-product. By 
2030, about two-thirds of nitrous oxide emissions 
from this source category are projected to be from 
adipic acid production driven by high demand 
growth compared with about one-third from nitric 
acid production. Abatement measures applicable 
to nitric acid are characterized by the point in the 
production process they are implemented, but 
generally involve catalytic decomposition of the 
nitrous oxide by-products [35]. Thermal destruction 
is the abatement option applied to the adipic acid 
production process. The mitigation potential from 
nitric and adipic acid production at $100/t is 17.7 
MtCO2e or 62% of total sectoral 2030 nitrous 
oxide emissions [36] and remains an important 
source of mitigation through 2050.  

decomposition of manure and N2O emissions 
during the nitrification and denitrification of the 
organic nitrogen content in livestock manure and 
urine [35]. Without altering underlying demand, 
the mitigation potential of livestock methane at 
$100/t is 70 MtCO2e or 27% of 2030 livestock 
non-CO2 GHG emissions and remains an 
important source of potential mitigation through 
2050.  

• CROPLAND AND RICE PRODUCTION METHANE.  
The anaerobic decomposition of organic matter 
(i.e., decomposition in the absence of free 
oxygen) in flooded rice fields produces CH4. 
GHG mitigation scenarios include several factors 
that influence the amount of CH4 produced and 
carbon sequestration in soils, including water 
management practices and the quantity of 
organic material available to decompose [35]. The 
mitigation potential from the agriculture sector at 
$100/t is 1.7 MtCO2e or 1% of 2030 agricultural 
CH4 emissions [36]. 

5.2.2 NITROUS OXIDE

Nitrous oxide (N2O) is a potent GHG with 298 
times more warming potential than carbon dioxide 
and a long atmospheric lifetime (approximately 114 
years). N2O comes from natural and anthropogenic 
sources and is removed from the atmosphere 
mainly by photolysis (i.e., breakdown by sunlight) 
in the stratosphere. In the United States, the main 
anthropogenic sources of N2O are agricultural soil 
management, livestock waste management, mobile 
and stationary fossil fuel combustion, adipic acid 
production, and nitric acid production. N2O is also 
produced naturally from a variety of biological sources 
in soil and water, although this report only covers 
man-made sources only. Figure 15 shows 2050 
nitrous oxide abatement potential by source.
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to replace ozone-depleting substances (ODS) in 
refrigeration, air conditioning, aerosols, fire suppression, 
and as foam blowing agents. HFC emissions reductions 
are achievable by preventing or reducing leaks and 
transitioning to the use of alternatives with low global 
warming potential (GWP). Figure 16 shows 2050 
fluorinated GHG abatement potential by source.

Under the American Innovation and Manufacturing 
(AIM) Act of 2020, in September 2021 the EPA 
finalized a rule that phases down HFCs through an 
allowance allocation and trading program. The AIM 

5.2.3 FLUORINATED GASES

Fluorinated gases (F-GHGs) are anthropogenically-
generated and used in a range of applications. 
Sometimes referred to as “climate superpollutants,” 
they are highly potent GHGs, capable of trapping 
hundreds to thousands of times more heat per 
molecule than carbon dioxide. According to the 
2021 Inventory of U.S. Greenhouse Gas Emissions 
and Sinks [27], most fluorinated gases emitted are 
hydrofluorocarbons (HFCs). A substitute for ozone-
depleting substances, HFCs were initially developed 

Figure 15: 2050 Nitrous Oxide Abatement Potential in the United States.  
This figure shows sources of nitrous oxide abatement potential in 2050 in the 
United States. This marginal abatement cost curve indicates the price at which 
nitrous oxide mitigation from various sources of are cost-effective. This figure 
does not include abatement associated with a reduction of the underlying 
activities that drive emissions. These additional reductions from activity driver 
changes are included in the GCAM modeling and reflected in Figure 11.
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5.2.4 BLACK CARBON 

Black carbon (soot) is not a GHG, but a powerful 
climate-warming aerosol [1] that is a component of fine 
particulate matter (PM2.5) that enters the atmosphere 
through the incomplete combustion of fossil fuels, 
biofuels, and biomass [46]. The Arctic is particularly 
vulnerable to warming from black carbon. Black carbon 
is also a local air pollutant, contributing to major health 
impacts that disproportionately affect low-income and 
marginalized communities [47]. Transitioning from 
fossil fuel combustion for electricity and transport 
(on-road and off-road) to cleaner alternatives is key to 
reducing black carbon emissions in the United States. 
Flaring in the oil and gas sector is an additional source 
of black carbon. The EPA estimates that U.S. black 
carbon emissions have been reduced significantly since 
2013 primarily due to reductions in the road and off-
road transport sectors, largely through policies and 
strategies to reduce the emissions from mobile diesel 
engines. Strengthening particulate matter standards 
and addressing legacy diesel vehicles and emissions 
associated with ports, including from ships, port 
equipment, and trucks, would further contribute to 
meeting national climate, health, and climate justice 
goals. 

Act, along with this rule, provides the domestic legal 
framework to implement the phasedown of HFCs 
outlined in the Kigali Amendment to the Montreal 
Protocol, which 124 countries have joined to date. The 
phasedown will effectively decrease the production and 
import of HFCs in the United States by 85% by 2036 on 
the same step-down schedule as laid out in the Kigali 
Amendment and is expected to result in reductions of 
more than 4.5 billion metric tons of carbon dioxide-
equivalent by 2050. 

Achieving significant HFC reductions by 2050 will 
rely on a three-pronged approach. First, phase down 
the production and import of HFCs. Second, address 
the existing stock of refrigerators and air conditioners, 
which already contain HFCs and have potential to leak 
into the atmosphere over the coming decades. Third, 
deploy the next generation of low-GWP alternatives 
to existing HFCs. Additional RD&D support to ensure 
new alternatives to HFCs continue to enter the market 
may also be important, including both new molecules 
and new uses for existing alternatives. Combining these 
approaches, the mitigation potential of HFCs at less 
than $100/t is 84 MtCO2e which is 39% of total 2030 
sectoral emissions and remains an important source of 
mitigation through 2050.  
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Figure 16: 2050 Fluorinated GHG Abatement Potential in the United States: 
This figure shows sources of fluorinated GHG abatement potential in 2050 in the United 
States. This marginal abatement cost curve indicates the price at which F-GHG miti-gation 
from sources of are cost-effective. This figure does not include additional abatement that 
can be achieved by reducing the underlying activities that drive emissions. These additional 
reductions from activity driver changes are included in the GCAM modeling and reflected in 
Figure 11.
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NON-CO2

BREAKTHROUGH
TECHNOLOGIES:
REDUCING METHANE
FROM ENTERIC FERMENTATION

While many low-cost abatement opportunities exist 
today for non-CO2 emissions—and are reflected in 
this analysis—some specific applications do not 
have current, low-cost mitigation opportunities.
A renewed focus on research and development for these 
remaining non-CO2 emission processes could potentially 
provide significant benefits as well as dramatically lower the 
costs of reductions. While not required to achieve our 2050 
net-zero goal, such advances could provide valuable additional 
flexibility in how that goal could be achieved. 

One example of this kind of positive breakthrough may be 
emerging. Without a technological advance, there is limited 
methane abatement potential from enteric sources—cattle, 
sheep, and goats—which produce methane as part of their 
digestive process. While improving productivity can, to a 
limited extent, help reduce methane emissions per pound 
of beef or gallon of milk, it does not provide a route to 
major reductions. However, recent research suggests that 
new technologies might be able to offer greatly increased 
effectiveness. New discoveries of low-cost feed additives 
indicate the possibility that these would unlock large 
additional potential emissions reductions. Examples of these 
additives include red algae (Asparagopsis) and a compound, 
3-Nitrooxypropanol (3-NOP). 

EPA and other researchers are collecting information to 
assess these technologies. Asparagopsis, 3-NOP, and other 
technologies that may increase non-CO2 GHG mitigation. The 
science and economics of Asparagopsis is far from settled, 
with important remaining questions surrounding the costs to 
grow, harvest, and process Asparagopsis into feed, to assess 
scalability to produce marketable quantities (or directly 
synthesize bromoform); and to assess the long-term tolerance 
of cattle and the applicability to different production and 
regulatory systems. If national-scale developments prove 
technically and economically feasible, Asparagopsis could 
potentially decrease livestock emissions by as much as 160 
MtCO2e (60%) in 2030. 3-NOP has shown strong potential for 
methane reduction across multiple trials, with over 45 peer-
reviewed papers examining numerous aspects of the potential 
impacts of this additive. 3-NOP has been shown to be effective 
in reducing enteric emissions by about one-third in dairy cows 
and up to 70% in beef finishing trials without unacceptable 
side-effects. More innovation and testing are needed to further 
develop these solutions and bring them to market.
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6.1 THE NECESSITY OF  
CO2 REMOVAL TO REACH  
NET-ZERO

Efficiency, electrification of end uses, 
decarbonization of the electricity 
sector, and reduction in non-CO2 
emissions are the most important 
levers for decarbonizing the U.S. 
economy and will be the emphasis of 
the overall strategy to reach net-zero 
by 2050. 

CHAPTER 6: 
REMOVING CARBON THROUGH  
2050 AND BEYOND

Figure 17: Balancing Emissions Reductions 
and Removals to Reach 2050 Net-Zero. 
This figure shows the range of outcomes 
for mitigation pathways as well as removals 
pathways to achieve net-zero by 2050. 
Some sources of non-CO2 emissions, and 
potentially some CO2 emissions, cannot be 
reduced to zero, and these must be balanced 
by CO2 removals. CO2 removals can happen 
through land sinks, such as forest growth 
and soil carbon sequestration, or through 
carbon dioxide removal technologies such 
as direct air capture or carbon capture 
and sequestration in industry or electricity 
generation. Note: Historical data in this figure 
are from the U.S. GHG Inventory (2021).
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Though the overall U.S. lands net carbon sink has been 
relatively stable for recent decades, the future of that 
sink is uncertain [50], and several challenges exist to 
bolstering it and expanding it significantly. Substantial 
forested lands, including large portions of our Western 
public lands, now have older forests which sequester 
less CO2 and are more vulnerable to natural disturbances 
[51].  Moreover, increased levels of disturbances—fires, 
insects, diseases, droughts, and storms—are expected 
in the future, along with other potential ecosystem 
changes such as CO2 fertilization, due to climate change.  
These changing environmental conditions will also 
dictate the future degree of mitigation and adaptation 
capabilities and opportunities [53]. These factors are 
already having an impact: total carbon removal in the 
land use, land use change, and forestry (LULUCF) sector 
has decreased by approximately 11% since 1990 [27]. In 
addition, U.S. lands include diverse ecosystems which 
complicates efforts at comprehensive and timely data 
collection, as well as monitoring and verification of 
baseline emissions, sequestration, and GHG outcomes 
of mitigation activities. In addition, the land base is 
finite in terms of its ability to continue to provide food, 
fiber, and essential ecosystem and biodiversity services 
while also supporting potentially increased levels of 
carbon-beneficial biomass for energy production and 
carbon removal strategies through bioenergy and 
CCS. In addition, CO2 removals via natural systems 
can be more variable than those in other sectors or 
technologies, as they are subject to reversals, e.g., from 
natural disturbances like fires, storms, and pests or 
from individual landowners changing land management 
practices.  Also, with respect to policies, U.S. lands are 
held and managed for different objectives by a range 
of different stake-holders that operate under different 
legal, social, and environmental norms. Achieving land 
sector goals necessitates coordination and cooperation 
with millions of private landowners, private sector 
corporations, and non-governmental organizations, 
as well as Tribal, local, state, and federal government 
agencies.  

These challenges may be counterbalanced, at least in 
part, by changes in the economy, policy actions, and 
investments. Achieving significant land carbon benefits 

However, as mentioned in previous sections, some 
activities will be difficult to decarbonize completely 
by 2050. Because of this, removals of CO2 from the 
atmosphere will be critical to enable the United States 
to reach net-zero by 2050 and to achieve net negative 
emissions thereafter. This implies an important role 
for the land sector, which can increase natural carbon 
dioxide removal and storage from the atmosphere, 
as well as a role for technologies including advanced 
carbon dioxide removal (CDR) technologies. Carbon 
dioxide removal technologies will only deliver desired 
societal and environmental benefits if their deployment 
is well-designed and well-governed. Figure 17 shows 
the range of outcomes for mitigation pathways as well 
as removals pathways to achieve net-zero by 2050.

6.2 MAINTAINING AND ENHANCING CO2 
REMOVAL THROUGH THE U.S. LAND 
CARBON SINK 

U.S. lands provide myriad social, economic, and 
environmental benefits. The United States has 8% of 
the world’s forests (310 million ha) and 8% of global 
agricultural lands (400 million ha) [48]. These lands 
provide essential ecological, economic, and non-
monetary social services, and will also be critical in 
supporting economy-wide decarbonization over the 
next 30 years and beyond. 

Our lands, and human activities on those lands, emit 
CO2 to the atmosphere through land conversion, soil 
degradation, and forest loss and degradation, but also 
remove it via photosynthesis and store it as carbon 
in trees, other vegetation, soils, and products. For the 
last several decades, U.S. lands have been a net carbon 
sink, meaning more CO2 is sequestered than emitted 
annually from the land sector. This historic trend was 
due in part to millions of acres shifting into forest 
from other uses and the conservation and continued 
regrowth of trees on already forested lands, much of 
which had been deforested before the early 1900s [49]. 
Today’s forest sink is still increasing but at a decreasing 
rate [27]. In 2019, the U.S. land carbon sink yielded net 
CO2 removals of 813 MtCO2e, offsetting approximately 
12.4% of economy-wide GHG emissions [27].
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• AGRICULTURAL LANDS. There are potential 
substantial GHG mitigation and increased removal 
opportunities on U.S. croplands and grasslands 
via activities that conserve and/or increase soil 
carbon and employ innovative lands management 
approaches such as agroforestry, rotational grazing, 
reduced tillage, residue management, and more. 

• BIOENERGY. Biomass is a key component of efforts 
to decarbonize the energy sector, as studies have 
shown that higher levels of biomass availability 
and use can offer lower-cost mitigation than 
decarbonization strategies without biomass (e.g., 
[60] [61]). Bioenergy can be particularly useful in 
deep decarbonization scenarios, as it can be used to 
decarbonize energy use in multiple sectors through 
a range of different energy pathways (e.g., liquid 
fuel, biogas, electricity, and hydrogen production) 
and it can be used in combination with CCS to 
further reduce GHG emissions [9]. Efforts aimed at 
employing biomass use for energy should include 
safeguards to ensure actual emissions reductions 
to the atmosphere and reflect consideration of the 
many non-carbon consequences of large-scale 
biomass production and use (e.g., competition 
with food production and biodiversity and broader 
ecosystem impacts). 

6.3 ASSESSING POTENTIAL LAND SECTOR 
PATHWAYS

The LTS pathways explored for this study include 
varying degrees of private and public investment 
in natural climate solutions in both forestry and 
agriculture, such as improved forest management, 
fire reduction activities, afforestation, and improved 
agricultural soil management. To better reflect the 
uncertainties associated with estimating the complex 
carbon dynamics of different terrestrial ecosystems and 
related market interactions, and the potential extent 
of land use change between sectors, the U.S. LULUCF 
projections through 2050 are presented as a range, 
as seen in Figure 18. This range was developed via a 
collaborative multi-agency effort using different models 
reflecting alternate modeling techniques. 

by 2050 and beyond requires targeted, science-based 
action in the near term and over the next several 
decades. These actions must not only work to enhance 
our land carbon sink but also ensure our lands continue 
to provide a host of other benefits, including provision 
of goods, jobs, ecosystem services, recreational and 
spiritual spaces, and biodiversity preservation. For 
example, public and private investments in natural 
climate solutions (e.g., augmented federal programs, 
private entities’ involvement in land conservation and 
offset markets) can increase acreage, productivity, 
and overall health of U.S. forested lands [52] [54]. 
Strengthening existing and supporting new emerging 
timber markets, especially in the fast-growing climes 
of Southeast United States, can also help maintain and 
expand forested lands [55]. Policies, incentives, and 
investments that can support an enhanced sink through 
activities such as reforestation and soil carbon retention 
will be central. Low- or zero-carbon biomass for 
bioenergy and BECCS applications can also contribute to 
emissions reductions. These policies and programs must 
include safeguards to minimize issues such as potential 
reversals and leakage to the extent possible, and include 
efforts to bolster our ability to monitor, track, and verify 
emissions reductions at different scales. 

Specific areas of focus include:

• FORESTS. GHG benefits in the relative near term can 
come from activities such as avoided forest land 
conversion to other uses. Some forest sector actions, 
such as longer harvest rotations or increased carbon 
storage in harvested wood products and substitution 
of more fossil-intensive construction materials with 
wood products, can yield both near- and long-term 
benefits [56]. There are considerable opportunities 
for reforestation in the United States [57], potentially 
up to 133 million acres [58]. Other activities like 
afforestation, improved forest management and 
reduced natural disturbances (e.g., avoided forest 
fires via fuel treatments such as thinning and 
prescribed fires) can offer incremental near-term net 
carbon benefits and may yield substantial benefits in 
the long term [59].
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6.4 CO2 REMOVAL THROUGH ENGINEERED 
APPROACHES

In addition to the land sector CO2 reduction potential, 
technological CO2 removal options could be deployed 
over coming decades to support the net-zero emissions 
goal. While some technologies for such activities do 
exist, advanced CDR technologies are today in various 
stages of development. 

At this early stage, it is difficult to estimate exactly 
which combinations of technologies might be most 
achievable and appropriate in terms of deployment, but 
potential strategies include:

The analysis is based on several sectoral lands models 
including the Global Timber Model (GTM), the Forestry 
and Agriculture Sectoral Optimization Model with 
Greenhouse Gases (FASOM-GHG), three U.S. Forest 
Service models (the Resources Planning Act (RPA) 
Forest Dynamics model, the RPA Land Use Change 
model, and the Forest Resource Outlook model), and 
USDA agricultural soil carbon projections,  to provide 
a range of potential land sink projections in 2050. 
As shown in Figure 18, there is a significant range of 
possible land sector pathways which could enable the 
United States to meet its net-zero goal by 2050.  

Figure 18: Land Use, Land Use Change, and Forestry CO2 Business as Usual and LTS Action 
Projections with Uncertainty Ranges. There is a range of possible CO2 outcomes for both 
the reference case and the Long-Term Strategy action case. Historic values are from the U.S. 
GHG Inventory [27] and projected values are derived from a range of land sector models. 
Estimates include forest ecosystem carbon pools, harvested wood products carbon storage, 
and land use and land use conversion fluxes across land types. 
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but the potential capacity of CO2 mineralization 
could be quite high [62]. 

• OCEAN-BASED CDR.  
This is a CDR approach that removes dissolved CO2 
from the ocean. Ocean-based approaches include 
nature-based approaches (e.g., kelp afforestation), 
engineered approaches (e.g., electrochemical CO2 
capture from seawater), or a combination of the 
two (e.g., growing macroalgae and sinking it to the 
sea floor). Ocean-based CDR is in early stages of 
research and development and merits closer study.

The early stages of these potential removal strategies 
present some visible challenges to large scale 
deployment by 2050. For example, there is currently 
no large-scale proof of concept for DAC technology 
or bioenergy with carbon capture and storage, making 
it difficult to determine how well the technology can 
scale up and what the true cost and adverse impacts 
of the technology are at large scale. In parallel, some 
technical obstacles remain. Research to date indicates 
that DAC requires high energy use for each metric ton 
of CO2 removed. Other technologies, such as enhanced 
mineralization, are still in nascent stages of research and 
development, so the potential magnitude of reductions 
and the timeframes over which these technologies might 
deliver reductions is unknown.  Other uncertainties 
associated with large-scale deployment of some 
technologies like BECCS could have broader upstream 
GHG and other environmental implications (e.g., life-
cycle GHG outcomes of biomass production).

Addressing these challenges and uncertainties 
will require a substantial and integrated research, 
development, and deployment strategy. As one step 
towards the development and deployment of new 
approaches to CDR, Congress recently created the 
Carbon Dioxide Removal Task Force to “establish a 
research, development, and demonstration program…to 
test, validate, or improve technologies and strategies to 
remove carbon dioxide from the atmosphere on a large 
scale” [63]. However, additional actions will be needed 
to understand and innovate on CDR options, to reduce 
uncertainties, and to ensure sustainable outcomes. 

• BIOMASS CARBON REMOVAL AND STORAGE.  
This is a carbon dioxide removal approach where 
CO2 is produced from the combustion, gasification, 
or other conversion of low- or zero-carbon biomass, 
for example to generate electricity or produce 
hydrogen, and the resulting CO2 emissions are 
captured and then stored in a manner that prevents 
it from reentering the atmosphere. Specifically, 
the captured CO2 emissions are compressed into 
a fluid and transported to a specified site, where 
they are injected into deep, underground geological 
formations, such as former oil and gas reservoirs or 
deep saline formations for long-term storage. CDR 
efforts using biomass as an input, such as biomass 
use for energy with CCS, should include safeguards 
to ensure actual emissions reductions to the 
atmosphere (e.g., including, to the extent possible, 
robust GHG accounting), and reflect consideration 
of the many non-carbon consequences of large-
scale biomass production and use (e.g., competition 
with food production and biodiversity and broader 
ecosystem impacts) [61].

• DIRECT AIR CAPTURE AND STORAGE (DACS).  
This is a technology that captures CO2 emissions 
directly from ambient air (instead of from point 
sources, such as power plants or industrial facilities), 
via solvent, solid sorbent, or mineral processes. 
The captured CO2 is then either compressed and 
sequestered permanently in a geological setting or 
converted into a usable material such as a synthetic 
aggregate in concrete production.

• ENHANCED MINERALIZATION.  
This is a CDR approach that accelerates natural 
geologic processes around mineral reactions with 
CO2 from the ambient air, leading to permanent 
carbon storage through carbonate rock. There are 
several types of mineralization processes: in situ (e.g., 
CO2 reactions in geologic formations underground), 
ex situ (e.g., CO2 reactions that involve extraction, 
transport, and grinding of minerals), and surficial 
(e.g., ambient weathering using CO2-enriched fluids 
and on-site minerals like mine tailings). Research and 
development for enhanced mineralization is still early, 
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7.1 THE BENEFITS FROM A TRANSFORMED, 
NET-ZERO ECONOMY 

Bold and timely climate action towards net-zero 
will help the United States and the world avoid the 
worst impacts of climate change—and provide a 
transformative boost to the U.S. economy and the 
health and well-being of all Americans. Reductions 
in fossil fuel combustion and reductions in non-CO2 
emissions will improve air quality and reduce the 
dangerous risks of climate change. The expansion of 
new industries will create high-quality jobs, maintain 
economic competitiveness, and enable sustainable, 
broad-based economic growth. The benefits from this 
transformation are not constrained by political borders: 
U.S. action and ambitious action from other countries 
will have positive spillover effects including driving 
down the cost of carbon-free technologies and reducing 
the costs of climate induced disasters and conflicts 
around the world, particularly for lowest-income 
nations that are least able to adapt. 

In addition to the economic gains, action to meet the 
net-zero goal will, combined with global efforts, allow 
the United States to avoid the worst impacts of climate 

change, which are already being felt. For example, air 
pollution kills thousands of people in the United States 
annually [64] and millions worldwide, particularly in 
the lowest-income countries, and ongoing international 
conflicts are exacerbated by climate change [65]. 
The longer action is delayed, the faster the transition 
must be, potentially causing severe disruption [66]. 
Moreover, delay incurs more severe consequences such 
as changed weather regimes (including new extremes 
[67]), higher sea level rise, greater ocean acidification 
[68], and a higher likelihood of reaching catastrophic 
damages or “tipping points” and potentially irreversible 
ecological impacts. These impacts have health and 
economic costs for all, but they are borne unequally, 
with greater consequences for low-income countries 
globally and communities of color, low-income 
communities, and indigenous communities within the 
United States [69]. For example, Black children are 
34-41% more likely to live in areas with the highest 
projected increases in asthma diagnoses due to 
climate-driven changes in particulate air pollution [68]. 
These impacts are addressed more completely in the 
National Climate Strategy [2].

 CHAPTER 7: 
BENEFITS OF CLIMATE ACTION  
THROUGH 2050
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7.2 IMPROVEMENTS IN PUBLIC HEALTH

Climate-driven changes in weather, human activity, and 
natural emissions are all expected to impact future air 
quality across the United States [70]. Acting now on 
climate change and decarbonizing our energy sector 
will result in vastly cleaner air, immediate and long-term 
improvements in public health, and ecological benefits 
throughout the United States. These benefits arise from 
several sources.

REDUCING GHGS CAUSES REDUCTION IN POLLUTANTS 
HARMFUL TO HEALTH, WELL-BEING, AND PRODUCTIVITY. 
Reducing GHGs to net-zero by 2050 will 
simultaneously reduce other pollutants, including 
particulate matter (PM), ozone and PM precursors, 
nitrous oxides (NOx), sulfur dioxide (SO2), and other 
air toxics. These benefits will be more significant in 
communities overburdened by air pollution. Ozone 
and PM are air pollutants that adversely affect human 
health and are monitored and regulated with national 
standards [71]. Human exposures to these pollutants 
have been associated with premature death, hospital 
admissions, and respiratory ailments, among others. 
A total of 60,600 deaths in the United States in 2019 
alone were attributable to PM and ozone exposure [73]. 
The energy sector accounts for 80% of emissions of 
NOx and 96% of SO2 [70]. As the economy transitions 
to carbon-free energy, reductions in air pollution are 
also expected to increase productivity of the workforce 
due to health improvements. Beyond the traditional 
focus on mortality impacts, there is emerging evidence 
that minor health impacts from air pollutants can also 
adversely affect educational attainment and reduce 
labor productivity, e.g., fewer tasks completed and 
fewer hours worked [74]. Such improvements would be 
important because climate projections show a direct 
impact of future extreme temperatures reducing hours 
worked in the economy [75].

REDUCING CLIMATE CHANGE SEVERITY SAVES LIVES 
AND IMPROVES HEALTH. Climate change threatens 
the health and well-being of Americans through 
catastrophic events; increases in heat-related illnesses 
and deaths; increases in vector-, food-, and water-borne 

disease; and reduced food and water quality. In addition 
to immediate fatalities associated with the events 
themselves, extreme weather events can exacerbate 
underlying medical conditions and disrupt critical health 
care, resulting in potentially lasting consequences. 
Furthermore, temperature increases have been linked 
to increases in premature death due to exposures to 
both cold and heat extremes; additionally heat exposure 
has led to increases in emergency room visits and 
hospital admissions for heat-related illnesses such as 
cardiovascular and respiratory conditions, kidney failure, 
and preterm birth, among others [77]. There are large 
disparities in urban heat environments in many U.S. cities 
that put lower-income people and people of color at 
higher risk of heat exposure [79]. Changes in temperature 
and rainfall patterns have been implicated in the spread 
of some infectious diseases in some areas, including 
mosquito-borne Zika and West Nile viruses, by creating 
conditions that promote the expansion, abundance, and 
activity of certain disease vectors [76] [78]. Waterborne 
diseases have been associated with excessive rainfall as 
well as drought conditions. Water temperature increases 
have contributed to the growth of toxic algal blooms and 
harmful pathogens (e.g., Salmonella and Campylobacter), 
the presence of which can adversely affect food 
security and availability [77]. As for air pollution, the 
benefits of action to reduce impacts will be strongest 
in communities that are historically disadvantaged, 
low-income, and/or lack access to health services and 
prevention and are therefore most vulnerable to climate 
change [68]. For example, Hispanic and Latino individuals 
are 25-43% more likely to currently live in areas with the 
highest projected labor hour losses in weather-exposed 
industries due to increases in high-temperature days.

7.3 AVOIDING COSTLY CLIMATE IMPACTS

Avoiding climate change will provide immediate and 
sustained benefits to the economy across several 
categories. Global emissions reductions can substantially 
reduce the damages of climate change in the United 
States [80]. One estimate shows reduced monetary 
damages from a subset of climate change impacts of 
$49 billion/year in 2050 and up to $388 billion/year in 
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2090 to the U.S. economy in 1.5°C- 
compatible scenarios compared to 
a reference scenario, from factors 
such as fewer deaths, less damage 
to infrastructure, and fewer lost 
wages.6  Similarly, Figure 19 shows 
the large and increasing benefits 
that accrue over time to the overall 
economy from a low-emissions 
pathway.7  This analysis is only a 
lower bound estimate as it does not 
include a comprehensive accounting 
of all potential impacts such as other 
health effects, effects on managed and  
unmanaged ecosystems, some indirect  
effects, and social impacts.

6  The temperature and radiative forcing for the two scenarios are 
calculated from the median over an ensemble of 600 MAGICC v7.5.1 
runs selected to match assessed proxy ranges [112]. For the 1.5°C 
scenario, global mean temperature reaches 1.5°C in 2100 with a 
corresponding radiative forcing of 2.45 Wm-2 and 3.8°C in 2100 with a 
corresponding radiative forcing of 7.60 Wm-2 for the Reference scenario. 
Descriptions of future population, GDP, the transformation of global 
temperature change to continental U.S. temperature change, estimation 
of sea level rise, and other parameters and assumptions can be found in 
[111]. This framework includes impact estimates that employ a variety 
of assumptions regarding adaptive responses to climate impacts. The 
general adaptation scenarios considered in the analyses do not capture 
the complex issues that drive adaptation decision-making at regional 
and local scales. Adaptation and scenario assumptions used in this 
analysis: High Tide Flooding and Traffic impacts assume reasonably 
anticipated adaptation measures; Rail, Roads, Electricity Transmission 
and Distribution Infrastructure, and Coastal Properties assume reactive 
adaptation; Extreme Temperature Mortality assumes cities in cooler 
climates will adapt and become more resilient similar to present day 
cities in warm climates; and Ozone and PM2.5 Mortality uses 2011 
emissions of co-emitted pollutants. The rest of the sectors do not 
explicitly model adaptation.
7  Damages, and therefore avoided damages, increase over time due to 
the increasing divergence in global mean temperature change between 
the two scenarios along with growing populations; more valuable 
potentially vulnerable infrastructure; and higher valuation of avoided 
mortality.

Figure 19: Projected Annual Benefits of Climate Mitigation for 
Select Years. Benefits from keeping to a 1.5⁰C trajectory grow 
significantly over time. U.S. annual economic impacts for a subset 
of sectors for the Reference minus 1.5°C scenario8.  Impacts 
presented in billions of $2017.

8  17 U.S. sectors are represented in this figure. Health impacts consist 
of the following sectors: extreme temperature mortality, ozone and 
PM2.5 mortality, valley fever, wildfire health effects, and suppression and 
southwest dust health effects. Coastal impacts consist of the following 
sectors: coastal property, hightide flooding and traffic, and tropical 
storm wind damages. Infrastructure consists of the following sectors: 
rail and road infrastructure, electricity demand and supply, electricity 
transmission and distribution, and urban drainage. Water resources 
consist of the following sectors: water quality, winter recreation, and 
inland flooding. Lastly, the labor sector represents lost wages. 
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7.4 ENHANCED CLIMATE SECURITY

There is a growing body of evidence that climate change 
can exacerbate conflict and reduce global security. 
Climate change is a national security threat because 
it is globally destabilizing, changes military operating 
conditions, and demands new missions [81]. This 
means that mitigating the risk of climate change not 
only delivers ecological, public health, and economic 
benefits, but also enhances national and global security. 
By acting early and leading by example, the United 
States can build confidence in global efforts to reduce 
the risk of climate change [82]. The risks of a changing 
climate can make existing conflict more violent, lead to 
instability, and, through more erratic weather, affect the 
ability of the military to respond to security concerns. 
The U.S. National Intelligence Estimate assessment 
is that “climate change will increasingly exacerbate 
risks to U.S. national security interests as the physical 
impacts increase and geopolitical tensions mount about 
how to respond to the challenge” [83].

Extreme weather and conditions increasingly 
attributed to climate change already impact U.S. 
infrastructure, through the effects of sea level rise, 
storms, and wildfire. The U.S. Department of Defense 
calls climate change a “top management challenge” 
because of the threat to operational security and to 
the physical infrastructure of installations [84], and 
finds that climate change is reshaping the geostrategic, 
operational, and tactical environments with significant 
implications for U.S. national security and defense [6]. It 
can also impact military readiness by diverting military 
assets and personnel to assist with disaster recovery, 
storms, and wildfire impact [85]. 

Experts agree that climate-related events (droughts, 
storms, wildfires, and flooding) are already contributing 
to conflict [86]. While the main conflict drivers have 
been related to low socioeconomic development, 
low state capability, intergroup inequality, and a 
history of conflict, these drivers can be exacerbated 
by disruption related to climate change [87]. Clear 
causal relationships between climate change and 
specific conflicts are the subject of ongoing research, 

but drought, floods, and other disasters related to 
climate change have been associated with large-scale 
displacement of people and, in some cases, this has led 
to political instability and conflict. 

Climate change is related to both short-term 
phenomena such as extreme weather events and 
long-term impacts such as rising sea levels and 
persistent drought. All of these can affect the lives 
and potentially the movements of large numbers of 
people in a way that can increase stresses within 
and between countries. Tropical storms, which are 
expected to become more severe as climate continues 
to change (and have already become more severe in the 
Atlantic Basin), already can displace large populations. 
Hurricane Katrina, for example, traumatically displaced 
tens of thousands of people from the city of New 
Orleans. In a country with lower capacity to address 
such crises, a similar event could create climate 
refugees and cause instability. Continued, more 
frequent, or more severe drought is also an expected 
result of climate change. In agricultural societies, 
severe drought can exacerbate stresses. Drought 
contributed to the current civil war in Syria, causing 
internal destabilization as well as political stresses in 
neighboring countries due to the resulting refugee crisis  
[88]. The impacts of long-term changing sea level have 
already led to climate refugees, including in parishes 
in southern Louisiana [89]—and this can be disruptive 
across the world. For example, a further sea level rise of 
six inches (15 cm) could displace millions from the Nile 
Delta in Egypt [90]. Instability in strategically important 
regions, even far from the United States, is a national 
security concern.

Societies can respond to crises like drought and water 
stress by strengthening political relationships that 
can benefit mutual security [91], but, in particular for 
vulnerable societies, the impacts of climate change may 
result in increased conflict. Actively working to mitigate 
climate change along with helping communities to 
build resilience and adapt may reduce the risks of these 
conflicts.
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7.5 BUILDING A STRONGER U.S. ECONOMY

The revolution in climate solutions has already begun. 
The fastest-growing power generation technologies 
are solar and wind, with a record-setting 35 GW of 
deployment in 2020, accounting for about 80% of new 
capacity [92]. Globally, the zero-emissions vehicle share 
of new car sales is expected to rise from 2% today to 
nearly 30% by 2030 [93], with significantly higher 
numbers in the United States in line with reaching 
50% new car sales. In these and many other sectors, 
the transition to carbon neutrality will accelerate for 
compatibility with international climate targets [94], 
representing rapidly expanding new markets in the 
United States and globally.

The economic opportunity of decarbonization is 
immense. The United States is well-positioned to 
incubate new innovators and firms, with a well-trained 
workforce and institutions that have enabled global 
leaders in information technology, biotechnology, 
pharmaceuticals, and other industries [95]. Moreover, 
a unique endowment of natural resources makes 
geographic regions of the country well-suited to be 
hubs of a wide range of carbon-free activities [40]. The 
United States can lead in the clean technologies for 
the 21st century, manufacturing crucial technologies 
like batteries, electric vehicles, and heat pumps, 
without sacrificing critical worker protections or a fair 
distribution of benefits of economic activity.

Because innovation is cumulative and because many 
environmental technologies have returns to scale, 
investing early in the development of new technologies 
[96] will boost innovation in climate solutions and make 

the pathway to carbon neutrality more economically 
and politically feasible [97] [98]. Smart public 
investments in innovation stimulate private investment 
and economic growth and can help establish new (and 
often unforeseen) productive industries in the process 
[99] [100] [101]. One recent study finds social returns 
from investments in research and development are as 
much as four times larger than private returns [102], 
and an analysis of data on 16 advanced countries 
between 1980 and 1998 found that a 1% increase 
in public research and development investment 
generated an extra 0.17% in long-run output [103]. The 
benefits of accelerating innovation will spill over to our 
international partners, including to developing countries 
which will be hit hardest by climate damages and can 
least afford to take actions in response.

Although the overall economy will benefit from the 
transition to carbon neutrality, certain fossil fuel-
dependent sectors and regions will have a more 
difficult transition. Some communities are already 
experiencing economic challenges from the declines 
in fossil fuel-related employment [104], while others 
(predominantly low-income communities, communities 
of color, and indigenous communities) are experiencing 
disproportionate impacts of climate disasters and air 
pollution. A comprehensive policy strategy can support 
American workers and firms through the transition, 
creating high-quality jobs throughout the country, 
including in historically marginalized communities and 
in regions that have lost major employers and taxpayers.  

The United States can lead in clean technologies and jobs 
for the 21st century and is well-positioned to incubate new 
and innovative firms.

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0060 
Page 57 of 65



55

THE LONG-TERM STRATEGY OF THE UNITED STATES

With our ambitious NDC target to cut emissions in half 
or more by 2030, and our goal for net-zero emissions 
no later than 2050, the United States has committed to 
sustained investment in a vibrant clean economy that 
will propel global climate action while improving social, 
economic, and health equity at home. 

This report has presented the U.S. Long-Term Strategy 
to achieve these ambitious goals. The road ahead 
to 2050 contains opportunities, uncertainties, and 
challenges. The opportunities are clear and broad 
ranging, and collectively offer a pathway to reinventing 
and reinvigorating the American economy to be 
equitable, globally competitive, and supportive of 
global climate and sustainability goals. It will rely on 
American innovation and partnerships across all of 
society, including Tribal and subnational governments; 
private sector businesses, industry, and investors; non-
governmental organizations and cultural institutions; 
universities, research organizations, and educational 
institutions; and our people. Together, we can meet 
the challenges in developing and deploying new clean 
technologies at scale. We can discover new and 
creative ways to provide better services and products 

with lower climate footprints. And we can develop, 
train, and educate workers for productive and healthier 
work in new and fast-growing industries. Undoubtedly, 
the U.S. roadmap will evolve as we learn more about the 
potential for new technologies in diverse applications, 
and as new policy platforms are developed over time. 
The United States intends to regularly review and 
update this Long-Term Strategy as needed to consider 
such developments and the latest science. 

Given the rapid pace of action in the United States 
and other leading countries, if other major economies 
adopt similar levels of ambition, the world can keep a 
safer 1.5°C future within reach. For its part, the United 
States currently emits 11% of annual global GHGs 
(second to China, which emits 27% of the global total), 
so eliminating U.S. emissions by 2050 will make an 
important direct contribution to reaching our shared 
global climate goals. However, others must step up with 
both long-term and short-term ambition, and many 
are already doing so. To date, at least 63 countries 
representing over half current global emissions have 
committed to net-zero GHG emissions targets. Many 
more, representing over 70% of global emissions, are in 

CHAPTER 8: 
ACCELERATING GLOBAL  
CLIMATE PROGRESS
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diverse stages of identifying and committing to similar 
net-zero targets by mid-century [105] [106] [107]. 
These commitments matter: achieving near-net-zero 
emissions globally by 2050 will dramatically improve 
our chances of limiting global warming to near 1.5°C.

However, while the rapid expansion of 2050 targets 
and long-term strategies is encouraging, commitments 
to act by 2030 are also critical. Countries representing 
well over half of the global economy, including nearly 
all the G7 countries, have already put forward strong 
2030 NDCs. Leadership and action by these countries 
will support development of new and more affordable 
climate technologies and support enhanced diplomatic 
momentum to encourage global action toward reaching 
sufficient levels of near-term action. 

But the United States, EU, UK, Japan, Canada, 
Republic of Korea, South Africa, and other ambitious 
major economies cannot do it alone. Strong 2030 
NDCs will be required by all G20 economies to cut 
global emissions by at least 40% by 2030. Enhanced 
action by all G20 members to adopt high ambition 
2030 NDCs and mid-century net-zero commitments 
could reduce warming by over 0.5°C and keep 1.5°C 
within reach [108]. Globally, this is the moment for all 
the world’s major economies to act to rapidly reduce 
emissions to meet ambitious 2030 NDC targets and 
to develop and communicate strategies to achieve 
ambitious 2050 net-zero goals. 
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SPONSOR:  Rep. Heffernan & Rep. Phillips & Sen. Hansen & 
Rep. Griffith & Rep. K. Johnson & Rep. Lambert & 
Rep. Longhurst & Rep. S. Moore & Rep. Wilson-Anton 
& Rep. Bush & Rep. Bolden & Sen. Townsend
Reps. Baumbach, Chukwuocha, Cooke, Dorsey Walker, 
Harris, Lynn, Minor-Brown, Morrison, Neal, 
Parker Selby, Romer, Schwartzkopf, K. Williams; Sens. 
Gay, Hoffner, Huxtable, Lockman, S. McBride, Paradee, 
Sokola, Sturgeon

HOUSE OF REPRESENTATIVES
152nd GENERAL ASSEMBLY

HOUSE BILL NO. 99
AS AMENDED BY

HOUSE AMENDMENT NO. 1

AN ACT TO AMEND TITLES 7 AND 29 OF THE DELAWARE CODE RELATING TO CLIMATE CHANGE.

WHEREAS, anthropogenic emissions of greenhouse gases are contributing to climate change, threatening 

the health and well-being of the people of Delaware and require us to act with urgency; and 

WHEREAS, the threat that climate change poses is multi-faceted, resulting in severe impacts such as sea 

level  rise, disruption to the hydrologic cycle, more frequent and intense heatwaves, droughts, and storms; and

WHEREAS, Delaware has the lowest mean elevation of any state in the nation and the State is 

particularly vulnerable to related climate change impacts like sea level rise, flooding, saltwater intrusion into drinking 

water, erosion, wetland loss, beach loss, and extreme storm events; and 

WHEREAS, in 2021, as part of the global effort to limit global warming to 1.5 degrees Celsius, the United 

States  made a pledge to reduce its greenhouse gas emissions by at least 50% by 2030 and to reach net zero by 2050; and 

WHEREAS, the General Assembly has previously recognized that the threat posed by climate change 

from greenhouse gas emissions demands legislative action and has, for example, passed legislation to respond to the 

effects on territorial and aquatic ecosystems, § 6043(a)(2) of Title 7, the importance of renewable energy generation, § 

6043(a)(5) of Title 7, the need to allow natural systems, plants, and animals to accommodate or adapt to climate change, § 

7507A(a)(10) of Title 7, the importance of efficient renewable energy consumption, § 8051(b)(3) of Title 7, the unique 

threat of sea level rise to Delaware’s coastal areas and beaches, §§ 6801, 7014(c)(5)of Title 7, and the need to construct 

buildings that have net zero energy consumption, § 7602 of Title 16; and 

WHEREAS, the State’s forests, vegetation, and soils play a key role in storing and sequestering carbon and 

also contribute to the State’s resiliency to the effects of climate change; and 
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WHEREAS, Delaware’s first Climate Action Plan was published by the Department of Natural Resources 

and Environmental Control in November 2021, which provides a pathway for the State to reduce greenhouse gas emissions 

and increase the State’s resilience to climate change impacts; and 

WHEREAS, the Climate Action Plan details the need for a just and equitable transition toward a 

decarbonized economy that invests in clean energy and ensures quality jobs; and 

WHEREAS, the Department of Natural Resources and Environmental Control will lead efforts to recommend 

strategies and update the Climate Action Plan; and 

WHEREAS, all State agencies play an important role in preparing Delaware, its economy, and its 

infrastructure for the future, and the 2021 Climate Action Plan urges a whole of government approach to addressing 

climate change within the State; and 

WHEREAS, State governmental bodies have a role in ensuring inclusive, coordinated, and transparent progress on 

the State’s climate goals, while taking into consideration the need to balance impacts to the State’s economy, labor force, 

energy costs, and utility infrastructure; and 

WHEREAS, significant additional action is necessary to reduce greenhouse gas emissions in the State and 

to  increase the resilience of the State to the effects of climate change. 

               NOW, THEREFORE:

BE IT ENACTED BY THE GENERAL ASSEMBLY OF THE STATE OF DELAWARE:

               Section 1. Amend Title 7 of the Delaware Code by inserting a new Part X and by making deletions as shown by 

strike through and insertions as shown by underline as follows:

Part X. Climate Change.

Chapter 100. Delaware Climate Change Solutions Act.

§ 10000. This Act shall be known as the “Delaware Climate Change Solutions Act of 2023”.

§ 10001. Legislative Purpose.

(a) The General Assembly finds all of the following:

(1) Anthropogenic emissions of greenhouse gases are contributing to climate change and have caused global

temperatures to rise by approximately 1 degree Celsius above preindustrial levels.

(2) Climate change threatens the health and well-being of the people of Delaware, particularly Delawareans

residing in historically over-burdened and under-served communities, and results in severe impacts such as sea level 

rise, increasing temperatures and changes to precipitation patterns. Climate change will also intensify and increase the 

frequency of extreme weather events, such as coastal storm surges, flooding, and heat waves.
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(3) The threat that climate change poses to Delaware is multi-faceted, resulting in disruptions and damage to 

the State’s agriculture industry, water resources, built infrastructure, natural resources, and public health.

(4) Delaware has the lowest mean elevation of any state in the nation and is therefore particularly vulnerable 

to coastal climate change impacts, including sea level rise, flooding, saltwater intrusion into drinking water and 

agricultural lands, erosion, wetland loss, beach loss, and extreme storm events.

(5) Delaware’s economy and public safety are dependent on transportation, water, and energy infrastructure 

systems that must be adaptive to current and future climate change.

(6) Climate change poses risks to Delaware’s continued economic vitality, including an industrial center and 

major port located on the Delaware River, subject to flooding and storm surge; a tourism economy on the Atlantic 

beach communities exposed to sea level rise, flooding, and storm impacts; and a robust agriculture sector vulnerable to 

weather extremes, flooding, and saltwater intrusion.

(7) The continued health and quality of life of Delaware’s residents are dependent upon reducing its emissions 

of greenhouse gases and maintaining and improving the State’s resiliency to the impacts of climate change.

(8) Actions taken to reduce greenhouse gas emissions and increase resiliency to climate change have co-

benefits to economic development, job opportunities, public health and air and water quality.

(b) Based on its findings in subsection (a) of this section, the General Assembly determines that it is in the public 

interest to develop a comprehensive approach to reduce emissions of greenhouse gases in the State and to maximize the 

State’s adaptation and resiliency to the effects of climate change.

§ 10002. Definitions.

For purposes of this chapter, the following terms shall have the meanings set forth herein.

(1) “2005 Baseline” means the 2005 statewide greenhouse gas emissions, as determined by the Department’s 

Division of Air Quality.

(2) “2030 Target” means the greenhouse gas emissions reduction requirement set forth in § 10003(a) of this 

chapter.

(3) “2050 Target” means the greenhouse gas emissions reduction requirement set forth in § 10003(b) of this 

chapter.

(4) “Carbon dioxide equivalent” means a metric used to quantify greenhouse gas emissions, measured in 

metric tons, which accounts for the relative global warming potential of different kinds of greenhouse gases.

(5) “Chief Climate Change Officer” means the Director of the Division of Climate, Coastal and Energy at the 

Department of Natural Resources and Environmental Control.
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(6) “Climate Action Plan” means Delaware’s Climate Action Plan issued in November 2021, and all updated 

Climate Action Plans as required in § 10004 of this chapter.

(7) “Climate Change Officer” means the individuals designated by the Secretary of each of the Key Cabinet-

Level Departments to coordinate with the Chief Climate Change Officer on the process of implementation of the 

strategies identified in the Climate Action Plan, and on the process of updating the Climate Action Plan.

(8) “Delaware’s Greenhouse Gas Inventory” means an annual report that provides a comprehensive 

accounting of total statewide greenhouse gas emissions from all man-made sources. The gases covered by the 

inventory include carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), 

perfluorocarbons (PFCs), sulphur hexafluoride (SF6), and nitrogen trifluoride (NF3). The inventory also calculates 

carbon dioxide removal from the atmosphere by “sinks,” e.g., through the uptake of carbon and storage in forests, 

vegetation, and soils.

(9) “Department” means the Department of Natural Resources and Environmental Control.

(10) “Global warming potential” means an index representing the combined effect of the differing times 

greenhouse gases remain in the atmosphere and their relative effectiveness in absorbing outgoing infrared radiation.

(11) “Greenhouse gas” means carbon dioxide (CO2), methane (CH4), nitrous oxide (N20), 

hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), sulphur hexafluoride (SF6), nitrogen trifluoride (NF3), and any 

other substance determined by the Department through regulation that is emitted into the air that may be reasonably 

anticipated to cause or contribute to anthropogenic climate change.

(12) “Greenhouse gas emissions reduction targets” means the 2030 Target and the 2050 Target.

(13) “Key Cabinet-Level Departments” mean those Departments in State government with the greatest ability 

to shape and implement the Climate Action Plan. Those Departments are:

a. Delaware Department of Natural Resources and Environmental Control.

b. Delaware Department of Agriculture.

c. Delaware Department of Health and Social Services.

d. Delaware State Housing Authority.

e. Delaware Office of Management and Budget.

f. Delaware Department of Safety and Homeland Security.

g. Delaware Department of State.

h. Delaware Department of Transportation.

i. Delaware Department of Education.
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(14) “Net” means that when measuring total annual emissions for purposes of the 2030 Target or the 2050 

Target, emissions may be offset by strategies involving land use, land use change, agriculture, forestry, and also by 

strategies involving carbon storage or sequestration projects or other mechanisms approved by the Department. 

(15) “Secretary” means the Secretary of the Department of Natural Resources and Environmental Control.

(16) “State agencies” means as defined in § 6902 of Title 29.

(17) “Statewide greenhouse gas emissions” means the total annual emissions of greenhouse gases in the state, 

measured in metric tons of carbon dioxide equivalent, and includes all emissions of greenhouse gases from all 

economic sectors including electric power, transportation, industrial, residential and commercial buildings, agriculture, 

waste management, and energy sectors. Statewide greenhouse gas emissions includes emissions from the generation of 

electricity delivered to and consumed within the state, regardless of where the electricity is generated.

§ 10003. Greenhouse Gas Emissions Reductions.

(a) The State shall implement greenhouse gas emissions reduction strategies to ensure that, no later than January 1, 

2030, Statewide greenhouse gas emissions on a net basis shall be reduced by not less than 50% from a 2005 Baseline (the 

“2030 Target”).

(b) The State shall implement greenhouse gas emissions reduction strategies to ensure that, no later than January 1, 

2050, greenhouse gas emissions in the State shall be stabilized at or below net zero emissions (the “2050 Target”) and shall 

not exceed that level thereafter.

(c) The greenhouse gas emissions reductions set forth in subsection (a)-(b) shall be implemented by the State 

through the process and the principles set forth in § 10004.

(d) The State shall develop and implement strategies that maximize the carbon storage and sequestration potential 

of forests, vegetation, and soils within the State, which shall be guided by the principles set forth in § 10004(e).

(e) The reductions required by subsections (a)-(b) of this section shall be determined by reference to Delaware’s 

Greenhouse Gas Inventory prepared by the Department.

(f) The Department shall adopt criteria to evaluate offset proposals as provided in § 10002(14) of this title.  In 

evaluating greenhouse gas emissions offset, the Department shall consider all of the following factors:

1. The extent to which the offset results in a direct and additional reduction of greenhouse gas 

emissions,

2. Whether the offset results in an enduring greenhouse gas reduction that is verifiable.

3. Whether the greenhouse gas reduction produced by the offset can be quantified. 
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4. The extent to which the offset will be implemented in or result in environmental benefits to the 

State.

5. The cost-effectiveness and availability of the offset.

6. If the offset has been utilized for the purposes of meeting greenhouse gas emissions goals in any 

other jurisdiction it shall not be approved as offsets in Delaware.

(g) The Department shall adopt the criteria required by subsection (f) of this section, and any rules or regulations 

necessary for implementing the provisions of subsection (f) of this section, not later than 18 months prior to the effective 

date of any new rules or regulations requiring emissions reductions from stationary sources to achieve the greenhouse gas 

emission reductions set forth in § 10003(a) and (b). Notwithstanding the foregoing, regulations promulgated pursuant to 

Chapter 60, Subchapter II-A of Title 7, and Chapter 70 of Title 7, which implement pre-existing offset programs, and 

regulations promulgated to meet federal requirements are excluded from the requirements of subsection (f) and (g) of this 

section.

§ 10004. Climate Action Plan.

(a) Climate Action Plan as the Ongoing Framework to Meet Targets.

The Climate Action Plan shall serve as the framework to guide all State agencies in working towards achievement 

of Delaware’s 2030 Target and 2050 Target, and, along with the Climate Action Plan Implementation Report required by § 

10006(d), shall serve to provide recommendations for any legislation, regulation, or policy changes required to continue to 

make progress towards the greenhouse gas emissions reduction targets. The Department, working with the Office of the 

Governor, shall be responsible for updating the Climate Action Plan. The Climate Action Plan shall be updated not later 

than November 15, 2025 and every 5 years thereafter.

(b) Climate Change Officers to Assist in Updating and Implementation.

Each Key Cabinet-Level Department shall identify one individual from within such department to serve as a 

Climate Change Officer to support achievement of Delaware’s 2030 Target and 2050 Target through implementation of the 

State’s Climate Action Plan. The Department shall appoint one Climate Change Officer and also the Chief Climate Change 

Officer. The Climate Change Officers from all Key Cabinet-Level Departments shall meet as a group at least biannually to 

assess progress towards meeting the greenhouse gas emissions reduction targets and assess the status of implementation of 

legislation, regulations or policies identified in the most recent Climate Action Plan. This meeting shall be chaired by the 

Chief Climate Change Officer. Each Climate Change Officer shall:

(1) Provide any information needed to evaluate the ongoing implementation of the Climate Action Plan.

(2) Provide any information needed to develop all updates to the Climate Action Plan.
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(3) Work with the Department on the development and drafting of the aspects of the Climate Action Plan that 

address risks or opportunities relevant to the Climate Change Officer’s Department.

(4) Work with the secretary of their Key Cabinet-Level Department to coordinate all input from their 

Department upon the Climate Action Plan as it is developed.

(5) Provide any data or analysis requested by the Technical Climate Advisors.

(6) Obtain and hold any professional certification or professional training relevant to climate change identified 

by the Office of the Governor.

(c) Assistance from All State Agencies.

All other State agencies shall provide any necessary assistance to the Department in the compilation of data or 

other information that the Department, or any Climate Change Officer, determines is necessary to update the Climate 

Action Plan.

(d) Contents of the Climate Action Plan.

Each update of the Climate Action Plan shall include:

(1) An assessment of existing federal, State, and local greenhouse gas emissions reduction strategies, 

including reference to emissions modeling and emissions inventories.

(2) An assessment of whether existing federal, State, and local greenhouse gas emissions reduction strategies 

are sufficient to meet the State’s greenhouse gas emissions reduction targets.

(3) Additional greenhouse gas emissions reduction strategies to be considered for implementation, if existing 

federal, State, and local greenhouse gas emissions reduction strategies are not sufficient to meet the State’s greenhouse 

gas emissions reduction targets.

(4) The Department’s recommendations for legislative, regulatory, and policy changes necessary for the State 

to meet its greenhouse gas emissions reduction targets, on topics including renewable energy, energy efficiency, 

transportation, industrial pollutants, offsets, and land use.

(5) A discussion of changes in the State’s current and future vulnerability to climate change risks from the 

prior update of the Climate Action Plan, including but not limited to impacts to human health, infrastructure, 

agriculture, water resources, and natural resources. Such discussion shall reference the most recent climate change 

planning scenarios issued by the Technical Climate Advisors.

(6) An assessment of whether existing federal, State, and local resilience strategies are sufficient to address 

the State’s current and future vulnerability to climate change risks.
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(7) Proposed additional resilience strategies, if existing federal, State, and local resilience strategies are not 

sufficient to address either the State’s current or future vulnerability to climate change risks.

(8) Proposed guidance to ensure equity in implementation of the Climate Action Plan.

(e) Principles for Development of Reduction Strategies:

Each Climate Action Plan shall, to the extent practicable, reflect climate reduction strategies that:

(1) Are equitable, seek to minimize costs and maximize the total benefits to the State, and encourage early 

action to reduce greenhouse gas emissions and increase resiliency.

(2) Do not disproportionately impact over-burdened and under-served communities.

(3) Complement efforts to achieve and maintain federal and State ambient air quality standards and 

complements efforts to reduce emissions of air toxics.

(4) Consider overall societal benefits, including reductions in other air pollutants, diversification of energy 

sources, and other benefits to the economy, environment, and public health.

(5) Seek to minimize the administrative burden of implementation upon the agency and the burden of 

compliance upon the regulated community.

(6) Maintain an adequate and reliable energy supply for Delaware, including preparing for fluctuations in 

energy demand due to climate change.

(f) Process of Plan Development.

In preparing each update to the Climate Action Plan, the Department shall:

(1) Consider the current scientific understanding of climate change, current data on statewide greenhouse gas 

emissions, and the sea level rise scenarios, heat scenarios, and precipitation scenarios developed by the Technical 

Climate Advisors.

(2) Consider provisions to ensure equitable implementation of greenhouse gas reduction measures and 

adaptation and resiliency measures.

(3) Allow for opportunities for public input and engagement in the development of the Climate Action Plan, 

including strategies that seek input from overburden and under resourced communities.  The input and engagement 

process should be consistent with the Climate Action Plan Public Participation process as publicly posted by the 

Department, including public workshops, public comment, and technical stakeholder engagement.  The Department 

shall, at least annually, hold a public meeting to provide an update on progress on implementation of the Climate 

Action Plan and to receive public input., All public meetings must be held in compliance with § 10004 of Title 29.

(g) Presentation of the Climate Action Plan.
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Each updated Climate Action Plan shall be presented to the General Assembly by providing it to the Chief Clerk 

of the House of Representatives, the Secretary of the Senate, the Director and the Librarian of the Division of Research of 

Legislative Council, and the chairs of the Natural Resources and Agriculture Committees of the House of Representatives 

and the chairs of the Environment, Energy and Transportation and Agriculture Committees of the Senate.

§ 10005. Technical Climate Advisors.

Technical Climate Advisors shall serve in an advisory capacity to the Department. The number and persons who 

shall serve as Technical Climate Advisors shall be determined by the Secretary and may, at the discretion of the Secretary, 

include Department staff, external experts, and members of the public.

(b) The Technical Climate Advisors responsibilities shall include:

(1) Evaluating and updating the State’s sea level rise scenarios. The Technical Climate Advisors shall issue 

updated sea level rise scenarios by November 15, 2024 and shall evaluate and update those scenarios not less than 

every 5 years thereafter.

(2) Evaluating, preparing and updating temperature scenarios for the State. The Technical Climate Advisors 

shall issue initial temperature scenarios by November 15, 2024 and shall evaluate and update those scenarios not less 

than every 5 years thereafter.

(3) Evaluating, preparing and updating precipitation scenarios for the State. The Scientific Committee shall 

issue initial precipitation scenarios by November 15, 2024 and shall evaluate and update those scenarios not less than 

every 5 years thereafter.

§ 10006. All of Government Implementation.

(a) Implementation Process. The State shall work to implement the Climate Action Plan on an ongoing basis, in an 

inclusive, coordinated, and transparent manner. The State shall coordinate the strategy to achieve the State’s greenhouse gas 

reduction targets through regular updates of the Climate Action Plan, through the Department and the Climate Change 

Officers working to implement that Plan, including working to secure any legislation necessary to meet the State’s 

greenhouse gas emissions reduction targets, and through the implementation strategies identified below.

(b) Agency Regulations.

(1) When promulgating or amending regulations within the agency’s statutory authority, all State agencies 

shall consider and, to the extent practicable, incorporate the State’s greenhouse gas emissions reduction targets, the 

Climate Action Plan, and sea level rise, temperature, and precipitation scenarios as provided for in § 10005(b) of this 

title. 
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(2) This subsection (b) does not independently confer statutory authority to State agencies to promulgate or 

amend regulations, but instead directs State agencies to consider and, to the extent practicable, incorporate the State’s 

greenhouse gas emissions reduction targets, Climate Action Plan, sea level rise scenarios, temperature scenarios, and 

precipitation scenarios in their promulgation and amendment of regulations.

(3) Any regulations promulgated by agencies to meet the targets set for this in this chapter should be 

consistent with the goals of the Climate Action Plan or any other applicable law.

(c) Agency Planning, Procurement and Resources.

(1) Notwithstanding any other statute, all State agencies, in any decision with respect to the purchase and use 

of equipment and goods; the siting, construction, and maintenance of State buildings; the assignment of agency 

personnel; the planning, design, and operation of State infrastructure; and the issuance of grants and funding for any of 

the foregoing, shall consider the State’s greenhouse gas emissions reduction targets, and may also consider:

a. the Legislative Findings set forth in § 10001(a)-(b) of this Chapter.

b. the State’s most recent Climate Action Plan.

c. the need to increase resilience to climate change, including by reference to the most recent, if any, sea 

level rise scenarios, temperature scenarios, and precipitation scenarios, where applicable.

(2) All State agencies shall, wherever practicable, procure products and services that have lower greenhouse 

gas emissions. This obligation shall apply only when such products and services represent the best value to the State, 

are readily available, and perform to satisfactory standards. In determining the best value to the State, State agencies 

may consider the total cost of ownership of products and services, including all costs associated with the production, 

purchase, transportation, use, operation and disposal of such products or services.

(d) Climate Action Plan Implementation Report.

(1) The Department, working with the Office of the Governor, shall provide to the General Assembly by 

providing it to the Chief Clerk of the House of Representatives, the Secretary of the Senate, the Director and the 

Librarian of the Division of Research of Legislative Council, the Chairs of the Natural Resources and Agriculture 

Committees of the House of Representatives and the Chairs of the Environment, Energy and Transportation and 

Agriculture Committees of the Senate a Climate Action Plan Implementation Report by January 1, 2024, and thereafter 

shall provide this Implementation Report to the Legislature in the same manner every 2 years. Each Implementation 

Report shall summarize the State’s progress on the strategies outlined in the most recent Climate Action Plan, and shall 

summarize, at minimum, the following:
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a. Activities taken by State agencies to reduce greenhouse gas emissions and, when such data are 

available, estimated greenhouse gas emissions reductions, by sector, for the reporting period.

b. An update upon the status of the implementation of specific policy measures, specific regulatory 

actions, or specific legislative proposals that were recommended in the most recent Climate Action Plan.

c. Activities taken by agencies to increase resiliency to climate change.

(2) All State agencies shall provide any requested assistance to the Department in the compilation of data or 

other information that the Department determines is necessary in the preparation of the Implementation Report.

Section 2. Amend § 8053, Title 29 of the Delaware Code by making deletions as shown by strike through and 

insertions as shown by underline as follows and by redesignating accordingly:

§ 8053. State Energy Office; State Energy Coordinator; establishment; powers and duties.

(a) There is hereby established the State Energy Office within the Department of Natural Resources and 

Environmental Control, Office of the Secretary. Division of Climate, Coastal and Energy.

(b) The Director of the Division of Energy and Climate Climate, Coastal and Energy is the administrator and head 

of the State Energy Office and is the State Energy Coordinator, who shall:

(1) Be qualified by training or experience to perform the duties of the Office; and

(2) Perform such functions in the administration of the State Energy Office as the Secretary of the Department 

of Natural Resources and Environmental Control may from time to time require.

(c) The State Energy Office shall:

(7) Facilitate the development of Develop and update every 5 years a comprehensive State Energy Plan 

designed to protect the health, safety and welfare of the citizens and economy of the State State, consistent with the 

State’s greenhouse gas emissions reduction targets, as specified in § 10003 of Title 7, and the State’s Climate Action 

Plan issued pursuant to § 10004 of Title 7, and which shall include, but not be limited to: include:

a. Encouraging and promoting conservation of energy through reducing wasteful, uneconomical or 

inefficient uses of energy;

b. Encouraging and promoting the use of renewable electric generation facilities and alternate energy 

technologies by residential and commercial consumers; and

c. Encouraging and promoting such other energy efficiencies and conservation goals, methods, standards, 

training, programs and policies that are consistent with the intent of this subchapter, especially those directed 

toward improving end-use efficiency among the State’s energy consumers.
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Section 3. Amend § 10118, Title 29 of the Delaware Code by making deletions as shown by strike through and 

insertions as shown by underline as follows and by redesignating accordingly:

§ 10118. Agency findings; form of regulations.

(b) At the conclusion of all hearings and after receipt within the time allowed of all written materials, upon all the 

testimonial and written evidence and information submitted, together with summaries of the evidence and information by 

subordinates, the agency shall determine whether a regulation should be adopted, amended or repealed and shall issue its 

conclusion in an order which shall include:

(3) A brief narrative assessment of the impact, if any, of the regulation on the achievement of the State’s 

greenhouse gas emissions reduction targets, as specified in § 10003 of Title 7, and the impact of the regulation on the 

State’s resiliency to climate change, or a statement that any such impact will be de minimis or that such assessment it is 

not practical for the regulation. If prepared, the narrative assessment should include a brief description of the agency’s 

efforts to consider climate change, resiliency, and the State’s greenhouse gas emissions reduction targets in developing 

the regulation.
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Press Releases

City of Atlanta Relaunches the Clean Energy Advisory Board
Post Date: 02/03/2023 1:45 PM

Mayor’s Office of Communications
55 Trinity Avenue, Suite 2500 • Atlanta, Georgia 30303

City of Atlanta Relaunches the Clean Energy Advisory Board

Atlanta, GA – Mayor Andre Dickens and Chief Sustainability Officer Chandra Farley have relaunched the
Clean Energy Advisory Board. The Clean Energy Advisory Board will help build public support for the Clean
Energy Atlanta Plan from a diverse group of stakeholders and leverage local expertise on clean energy issues.

The Clean Energy Advisory Board was originally launched in 2020 following a recommendation in the Clean
Energy Plan. In March of 2019, the Atlanta City Council unanimously passed Resolution No. 17-R3510,
adopting Clean Energy Atlanta. The Plan charts a path to achieve 100 percent clean energy by 2035. With a
focus on energy equity, Clean Energy Atlanta stated that “100 percent of Atlantans should have access to 100
percent clean energy.”

“The nation’s climate crisis has created an urgent need for equitable solutions that accelerate a transition to
clean energy,” said Mayor Dickens. “Like many of our efforts in Atlanta, reaching these clean energy
milestones is a group project, which is why the community-led Clean Energy Advisory Board will play a
pivotal role in reducing carbon emissions and building more sustainable and climate resilient communities.”

The Clean Energy Advisory Board will include 25 civic leaders from the public, nonprofit and private sectors
—each of whom can serve two-year terms. Six seats on the board are allocated for community leaders from
the city’s six most energy burdened NPU’s. Residents in these southwest Atlanta neighborhoods experience
energy burdens that are three to four times higher than national averages, based on data provided by the
American Council for an Energy-Efficient Economy (ACEEE).   

Listen
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The Board will provide recommendations that will help the City of Atlanta reach 100 percent clean energy by
2035 and ensure that clean energy plans and policies are centered in equity, advance environmental justice
and support data transparency. Working groups will be established to address climate impacts, affordable
housing, energy affordability, sustainable transportation and youth climate action—all through a
community-driven approach.

“The members of the Clean Energy Advisory Board understand that we must prioritize the voice of our most
marginalized residents, those that have been largely left out of the benefits of the clean energy transition,”
said Chief Sustainability Officer Farley. “The time is now to activate our City’s rich ecosystem of expertise to
attract resources and implement solutions that mitigate the worst impacts of climate change while also
creating a local clean energy economy that benefits all Atlantans.”

The Board will meet quarterly with working groups collaborating monthly. The relaunch of the Board
initiates a one-year process to update metrics and measure progress towards the Clean Energy Atlanta Plan
goals. The Board’s recommendations will also inform development of a comprehensive Sustainability and
Climate Resilience Plan that the Office of Sustainability and Resilience will launch in 2024.

The Clean Energy Advisory Board members include:

Chandra Farley, Co-Chair and Chief Sustainability Officer, City of Atlanta, Mayor’s Office of
Sustainability and Resilience
Angela Clyde, Chair, City of Atlanta, Neighborhood Planning Unit T
Anne E. Phillips*, APAB President, Neighborhood Planning Unit Chair, NPU-Z
Avery Evans, Graduate Student, M.I.S., Urban Studies, Georgia State University
Blair Beasley, Director of Climate Strategies, Ray C. Anderson Foundation
Bonita Johnson, Senior Physical Scientist, Water Division Environmental Justice Coordinator,
White House Environmental Justice Interagency Council-Regional Committee Co-Chair, U.S.
Environmental Protection Agency
Ciannat Howett*, Assistance Vice President, Sustainability, Resilience and Economic Inclusion,
Emory University and Emory Healthcare
Codi Norred, Executive Director, Georgia Interfaith Power and Light
Dr. Erica Holloman-Hill*, Director, Environmental Justice Programs, West Atlanta Watershed
Alliance
James Marlow, President, Southface
Jennette Gayer*, Director, Environment Georgia
Khalifa Lee*, Executive Board Vice Chair, City of Atlanta, Neighborhood Planning Unit-H
Dr. LaToria Whitehead*, President & Founder LS Whitehead Group, LLC and Spelman College
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Return to full list >>

Lamia Lopez, Environmental Science Student, Spelman College
Lauren Westmoreland*, Vice President, Energy and Sustainability, Stewards of Affordable
Housing for the Future
Maggie Kelley Riggins, Senior Program Manager, Southeast Energy Efficiency Alliance
Dr. Matt Cox*, CEO, Greenlink Analytics
Odetta MacLeish-White*, Director, Georgia Initiatives, Center for Community Progress
Rex Hamre, National Director, Sustainability, JLL Project and Development Services
Robbie Hunter*, President, Graymont Drive Neighborhood Association, NPU-S
Sheryl Brown*, Owner, Thrive Public Relations Atlanta and Director, ACE Warriors, NPU-R
Susan Evans, Program Manager, Atlanta Housing Authority
Solomon McBride, Manager, Just Energy, Partnership for Southern Equity

*Indicates Board Member’s term extended one year, and ends December 31, 2023, due to the City of
Atlanta Office of Sustainability and Resilience leadership transition.

###

For more information about the City of Atlanta, please visit www.atlantaga.gov or watch City Channel 26.
Follow the City of Atlanta on Facebook and Twitter @CityofAtlanta.
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100% CLEAN ENERGY RESOLUTION OF THE MAYOR AND ALDERMAN  
OF THE CITY OF SAVANNAH: 

WHEREAS, the City of Savannah is responsible for promoting the public health and safety of its residents, 
including access to clean air and water and a livable environment using safe, clean, and renewable energy, 
described hereafter as clean energy; and 

WHEREAS there is a clear scientific consensus regarding the reality of climate change; the connection with 
human activities that create greenhouse gases; how it is presently harming our community; and the analysis of 
current trends confirming that future generations will experience an ever-escalating crisis; and 

WHEREAS climate change will cause unprecedented environmental hazards, including extreme heat, loss of 
property, and flooding to our region, seriously threatening our natural resources, infrastructure, and quality of life; 
and 

WHEREAS Savannah has a historically high poverty-rate among its residents, which disproportionately impacts 
people of color, children and the elderly who will disproportionately suffer the economic, environmental, health, 
and social hardships of climate change, and expend an excessive percentage of their income compared to their 
more affluent neighbors; and 

WHEREAS our youth and Savannah’s future generations will be harmed more substantially by climate disruption 
than those elders who currently hold positions of authority, and will suffer the catastrophic consequences caused 
by imprudent decisions of the past and present, assuming the heavy burden of coping with the overwhelming 
challenges of sea-level rise, natural resource destruction, and numerous other climate impacts; and 

WHEREAS the combustion, extraction, processing, and distribution of fossil and other carbon-based fuels pose a 
substantial threat to human and environmental health through increased air and water pollution, sea-level rise, 
climate-driven extreme weather events, and accelerated degradation and loss of species and habitats; and 

WHEREAS Savannah’s residents, infrastructure, and economy are highly vulnerable to the adverse effects of 
climate change, and the development of locally-generated clean energy will increase the City’s resilience and 
reduce the costly and hazardous impacts of power loss during natural disasters; and 

WHEREAS clean energy includes energy derived from wind, solar, existing and low impact hydroelectric, 
geothermal and wave technology; and switching to these sources will reduce air, water, and land pollution and the 
costs associated with mitigating damage to public health and safety; and 

WHEREAS the market price of solar and wind energy is rapidly falling and opportunities such as community 
solar, distributed energy generation, and microgrids are making clean electricity more affordable, feasible, and 
desirable; and 

WHEREAS the development of the clean-energy sector has already created 76,500 high‐paying jobs in Georgia, 
with significant employment growth expected as in-state investments increase; and 

WHEREAS there is a clear, compelling, and mutual benefit between alleviating the impacts of poverty and 
transitioning to a truly green and sustainable economy; 
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THEREFORE, THE MAYOR AND ALDERMEN OF SAVANNAH, GEORGIA, HEREBY RESOLVE that One 
Hundred Percent (100%) of electricity consumed in the City of Savannah shall be generated from safe, clean, and 
renewable energy by 2035, and all other energy needs shall be generated from safe, clean, and renewable energy 
by 2050. 

BE IT FURTHER RESOLVED, that the City of Savannah commits itself to develop a clean-energy action plan 
within 18 months of the adoption of this resolution, by inviting partnerships with utilities, institutional partners, 
industries, businesses, non-profit and community-based organizations, and residents, as well as collaborating with 
surrounding communities in achieving aligned clean-energy and equity goals. This body also commits to re-
evaluating these goals and associated planning efforts at least once every three years, as technologies, policies, 
and economic feasibility of these commitments change. 

BE IT FURTHER RESOLVED, that the City of Savannah will establish and monitor interim targets of 30% clean 
energy by 2025, and 50% clean energy by 2030.  

BE IT FURTHER RESOLVED, that the City of Savannah will develop and implement policies and programs that 
lead to a comprehensive effort to successfully support this transition. 

BE IT FURTHER RESOLVED, that the City of Savannah will develop procedures for purchasing equipment, 
supplies, and services that include methods for minimizing the greenhouse gas emissions caused by producing 
and using these goods and services. 

BE IT FURTHER RESOLVED, that the City Office of Sustainability may request additional funds in subsequent 
fiscal year budgets and will actively pursue public/private partnerships and grant opportunities to be used solely 
for purposes of this legislation. 

BE IT FURTHER RESOLVED, that the City of Savannah will actively pursue collective State policy advocacy to 
promote these goals with other Georgia municipalities that have passed similar resolutions, including Atlanta, 
Athens-Clarke County, Clarkston, Augusta, and others. 

BE IT FURTHER RESOLVED, that these efforts will work in a manner to redress historical inequities in our 
community. The City of Savannah will prioritize resources to train and hire people from within frontline and 
fence-line communities to participate in the energy conservation, energy efficiency and clean energy workforce, 
and facilitate energy efficiency upgrades, opportunities for clean transportation, and clean energy installations in 
low‐income communities. 

BE IT FURTHER RESOLVED, that the City of Savannah will include low-income citizens in the benefits 
derived, including the promotion of quality careers adhering to local source hiring, a just transition for workers 
displaced by fossil fuel reduction, equitable access through ownership and benefits to new opportunity for 
historically marginalized communities and affordable clean energy options. 

BE IT FINALLY RESOLVED, that this resolution is effective immediately upon approval. 

The Mayor and Aldermen hereby direct the City Manager and staff to support this resolution. 

PASSED AND ADOPTED this ____ day of [Month] 2020. 
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A Priority List for  
Climate Action in New Orleans

Net Zero by 2050:

December 2022
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Introduction

The Intergovernmental Panel on Climate Change, a collection of climate 
scientists assembled by the United Nations, released a report in 2021 
detailing the “unprecedented” pace of climate change. The report 
outlined the catastrophic impacts that lie ahead unless humans quickly 
cut greenhouse gas emissions. The IPCC report called for a reduction 
in greenhouse gas emissions globally of at least 45% by 2030, and to 
achieve net-zero emission by 2050.

In response to this crisis, the City of New Orleans has joined the State 
of Louisiana, the Biden-Harris adminstration, and thousands of cities 
worldwide to set a science-based target to reduce climate pollution. 
Climate action planning is an iterative process in which we plan, 
implement, monitor, and adjust continuously as we learn. It is led by the 
City but not done solely by government. Collaboration with residents, 
businesses, non-profits, and advocacy groups is critical to implementing 
meaningful change. 

This plan refreshes our priorities and provides an update since the 
City’s first Climate Action Plan was released in 2017. A draft of this plan 
was shared with stakeholders in 2022. The Office of Resilience and 
Sustainability reviewed and incorporated that feedback into this final 
plan you are reading now.

Thank you for your time.
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As we emerge from the COVID-19 crisis and work 
to heal our community and rebuild our economy, 
we are returning our attention to another global 
crisis that disproportionately threatens our city. 

New Orleans is on the frontlines of climate 
change. The devastation from Hurricane Ida last 
year reminded us of the risks of an increasingly 
volatile climate and the need to build strong 
and lasting infrastructure that can adapt. We 
have a momentous opportunity before us now 
as we ramp up our economic recovery to make 
climate change central to our considerations. By 
integrating initiatives that reduce our greenhouse 
gas emissions and help the City adapt to climate 
change into our economic agenda, we can 
create new, environmentally-friendly economic 
opportunities that reduce our risk and improve 
the long-term health and vitality of our city.

We are building upon our previous work and 
further defining our priorities. We launched the 
world’s first comprehensive city resilience strategy 
in 2015 to confront our most urgent threats, adapt 
our city to our changing natural environment, 
invest in equity, create flexible and reliable 
systems, and prepare for future shocks. We built 
upon this strategy to release the City’s first climate 
action plan in 2017, joining cities around the world 
in a commitment to uphold the goals of the Paris 
Agreement and do our part to limit global warming 
to 1.5 °C (2.7°F) above pre-industrial levels. In that 
plan, we focused on how the City could reduce 
its contribution to climate change with targeted 
actions in the areas of energy, transportation, 
waste, and cultural awareness and action. 

In 2018, my administration — in partnership with 
the Greater New Orleans Foundation — expanded 
community participation with the Climate Action 

Equity Working Group (CAEWG) to explore how the 
challenges of climate change are heightened by 
social inequity. The CAEWG led a series of public 
meetings and provided recommendations on 
how to implement climate action in New Orleans 
more equitably, and those recommendations are 
reflected in this updated plan.

Now in 2022, this Climate Action update affirms 
our goals and provides a refresh of our strategic 
priorities. In the context of a renewed national 
focus to catalyze action on the climate crisis 
and the creation of the first climate plan for the 
State of Louisiana, this update keeps us focused 
on reducing community-wide greenhouse gas 
emissions and adapting to climate change. 

With this update, I establish the City’s goal of net-
zero emissions by 2050 and adjust our interim 
goal to reduce emissions 50% by 2035 to align 
with key national targets and planned actions 
related to decarbonizing the grid, electrifying 
transportation, and reducing energy use. 

We are a community like no other with a unique 
culture and a vibrant heritage, and we have 
the privilege and responsibility to sustain and 
preserve one of the most important, beautiful and 
dynamic places in the United States. We all want 
a safer city, with affordable and renewable energy, 
reliable and efficient transportation, healthy air, 
and green jobs that create opportunities for our 
residents. Making New Orleans a vibrant and 
thriving city — that’s what we’re about.

To our future,

Mayor LaToya Cantrell

Setting Priorities:  A Statement from  
Mayor LaToya Cantrell
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Background
In this 2022 Climate Action update, we have 
honed our goals and selected strategies to focus 
attention and resources to where we have the 
most opportunity for impact, either directly 
within the City’s jurisdiction or by working with 
partners. Coming out of the COVID-19 crisis, we 
must rebuild our community and diversify our 
economy, and these climate action strategies 
provide clear opportunities to transform our  
city for a more sustainable future. 

This is a pivotal moment for climate action 
in the United States and Louisiana and much 
is still unfolding. In 2021, the Biden-Harris 
administration announced the nation’s new 
commitment to reduce carbon emissions by 50% 
from 2005 levels by 2030. This was followed 
by two ambitious federal bills designed to 

upgrade our nation’s infrastructure and combat 
the climate crisis. In January 2022, Louisiana 
Governor John Bel Edwards’ Climate Initiatives 
Task Force approved the state’s first ever Climate 
Action Plan and set Louisiana’s goal for net-zero 
carbon emissions by 2050. When the City wrote 
the 2017 Climate Action Plan, there were no 
similar state and national actions upon which to 
rely for support and leadership. Moreover, private 
sector action on climate change has accelerated in  
the last few years as well, with more corporations 
committing to reducing emissions and creating 
products and services that help all of us combat 
climate change. Now is the time for New Orleans 
to accelerate our action on the climate crisis 
and create opportunities in the new economy 
for our city.
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AmericAn community Survey SnApShot 2019 new orleAnS louiSiAnA united StAteS

Population

Total Population 390,144 4,648,794 328,239,523

Population Growth: April 1, 2010–July 1, 2019 13.50% 2.50% 6.30%

Households: 2015–2019 153,819 1,739,497 120,756,048

Characteristics

Persons Under 18 20.10% 23.40% 22.30%

Persons 65 years and over 14.10% 15.90% 16.50%

Female Persons 52.50% 51.20% 50.80%

Foreign Born Persons: 2015–2019 5.50% 4.20% 13.60%

With a disability, under age 65 years, 2015–2019 10.50% 11.10% 8.60%

Persons without health insurance, under age 65 10.60% 10.50% 9.50%

Race

Black 59.50% 32.80% 13.40%

White 33.90% 62.80% 76.30%

Hispanic or Latino 5.50% 5.30% 18.50%

Asian 2.90% 1.80% 5.90%

American Indian and Alaska Native 0.20% 0.80% 1.30%

Native Hawaiian and Other Pacific Islander 0.00% 0.10% 0.20%

Two or more races 1.90% 1.80% 2.80%

Families and Living Arrangements

Owner Occupied housing unit rate, 2015–2019 48.30% 65.60% 64.00%

Language other than English spoken at home, 
percent of persons age 5 years+, 2015–2019 8.30% 8% 21.60%

Households with a computer, 2015–2019 85.10% 85.60% 90.30%

Households with a broadband Internet 
subscription, 2015–2019 73.40% 75.50% 82.70%

Education

High school graduate or higher, percent of 
persons age 25 years+, 2015–2019 86.50% 85.20% 88.00%

Bachelor’s degree or higher, percent of persons 
age 25 years+, 2015–2019 37.60% 24.10% 32.10%

Income and Economy

Median household income (in 2019 dollars), 
2015–2019 $41,604 $49,469 $62,843

Per capita income in past 12 months (in 2019 
dollars), 2015–2019 $31,385 $27,923 $34,103

In civilian labor force, population age 16 years+, 
2015–2019 61.70% 59.10% 63%

Persons in poverty 23.70% 19% 10.50%

Geography and Transportation

Population per square mile, 2010 2,029.40 104.9 87.4

Land area in square miles 169.42 43,203.90 3,531,905.43

Mean travel time to work (minutes), 
workers age 16 years+ 24.2 25.7 26.9

City Context
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Climate Risks and Hazards
The City recently adopted its updated Hazard 
Mitigation Plan in September 2021, which 
outlines the city’s climate and associated 
infrastructure risks in great detail. That plan 
should be read in conjunction with this update. 
A few key elements of risk specifically related 
to climate change from the 2017 Climate Action 
Plan are highlighted here as well.

For New Orleans, climate change is not a 
future scenario, but a current reality. South 
Louisiana is already facing many challenges 
caused or worsened by climate change due 
to our unique geography. Sea level rise and a 
projected increase in the intensity of weather 
events are expected to accelerate coastal 
land loss—increasing storm surge exposure 
while adding greater stresses to our levee and 
flood protection systems. While the state of 
Louisiana’s 2017 Coastal Master Plan from the 
Coastal Protection and Restoration Authority 
(CPRA) set an ambitious path to respond 
to changes in our coastal system, it also 
acknowledged that we cannot sustain a goal 
of “no net loss” of our coastal wetlands with 
updated projections of much higher sea level 
rise than previously anticipated resulting from 
climate change.

Climate change is projected to cause greater 
intensity in storm events, including hurricanes 
and severe storms, that can cause flood and wind 
damage. Flooding due to intense rainfall and the 
limited capacity of pipes and pumps causes direct 
damage to roadways, homes, businesses, and 
infrastructure, and can hamper both emergency 
response and recovery efforts. As the city’s 
soft soils become saturated and the drainage 

network reaches capacity during severe storms, 
the interdependencies of the City’s utilities 
mean that effects can spread across multiple 
systems. Waterlogged soils, in conjunction with 
high winds, often result in downed trees and 
power lines, leading to outages that compromise 
the City’s energy-dependent stormwater and 
wastewater pumping facilities and significantly 
increase the period of power interruption. 
Changing rainfall patterns may also result in 
longer dry stretches, which could exacerbate 
problems with shallow subsidence that reduce 
the longevity of infrastructure.

Meanwhile, more extreme heat episodes will 
directly threaten the health of our residents 
and the reliability of infrastructure systems 
that supply us with energy and water. The 
record heat we have experienced over the past 
few years causes higher concentrations of air 
pollutants and greater amounts of ozone in 
our urban areas and accelerates the spread of 
allergens, exacerbating respiratory illnesses and 
allergy problems alongside the increased threat 
of heat stroke. A study from Climate Central 
further showed that some areas of the city act 
as “heat islands”, sometimes up to eight degrees 
hotter than other areas of the city due to a lack 
of green space and shade. These areas of sparse 
green space are generally our socially vulnerable 
neighborhoods. A sustained warmer climate 
also increases the risk of vector-borne diseases 
such as malaria, dengue fever, and Zika virus. 
Additionally, we have experienced increased 
cold snaps and volatility in winter weather in the 
last few years, putting more stress on our aging 
infrastructure. 

Greenhouse Gas Emissions Inventory 
Greenhouse gas emissions (GHG) are the primary 
cause of global warming and climate change. 
These emissions largely derive from burning 
fossil fuels for energy and transportation and the 
decomposition of our waste. The City completed 
inventories of community-wide emissions for 

the years 2014 and 2017. The 2014 inventory 
estimated 3.6 million metric tons of CO2e and 
the 2017 indicated a small reduction to 3.5 million 
metric tons of CO2e. The refreshed priority list 
and goals laid out in this document are based on 
the 2017 inventory as it is more recent.  
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The City is actively compiling its 2021 inventory 
and will be releasing a progress report on it in 
early 2023. 

The inventories were assembled according 
to the Global Protocol for Community-Scale 
Greenhouse Gas Emission Inventories (GPC), a 
reporting standard developed for cities by the 
World Resources Institute (WRI), C40 Cities 
and ICLEI-Local Governments for Sustainability 
(ICLEI). The inventory summarizes community-
scale greenhouse gas (GHG) emissions that 
result from processes and activities occurring 
within the boundaries of Orleans Parish as 

organized in three sectors: stationary energy, 
transportation, and waste. This inventory does 
not include emissions as a result of industrial 
processes, agriculture and forestry, aviation, and 
off-road transportation. The City uses emissions 
reporting to the U.S. Environmental Protection 
Agency and the Louisiana Department of 
Environmental Quality for some information, 
but cannot rely only on a direct measurement 
of GHG emissions at their source; therefore, 
this inventory employs a calculation-based 
methodology that involves the conversion of 
GHG-inducing activities into emissions based on 
specific emissions factors. 

Climate Goals

The City of New Orleans aims to achieve net 
zero GHG emissions by 2050. By net zero, the 
City means it aims to reduce emissions as much 
as it can, and “zero out” any remaining emissions 
with reductions elsewhere, thereby achieving 
zero emissions with both of those calculations. 
Net zero emissions is also referred to as carbon 
neutrality. Emissions that remain after the City’s 
actions are implemented are residual emissions. 
The City will continue to update its plans 
and seek new ways to reduce these residual 
emissions directly. This may include continued 
use of offsets representing commensurate 
emissions reductions elsewhere and negative 
emissions approaches such as natural carbon 
sequestration through tree plantings and 
expanded green space. In June 2022, the City 
Council passed Resolution R-22-219 to prohibit the 
development of carbon capture and sequestration 
facilities and pipelines within the City.

In the 2017 Climate Action Plan, the City set a 
goal to reduce GHG emissions 50% by 2030. 
In this update, we establish the 2050 goal and 
revise the City’s interim goal to reduce emissions 
50% by 2035. This shift to 2035 enables the 
City to align with critically important national 
actions and market trends such as the Biden-
Harris administration goal to clean the nation’s 
electricity grid by 2035, and related goals to 
accelerate energy efficiency and renewable 
energy deployment, transition to low- and 
no-emission vehicles, and generally invest in 
climate-forward infrastructure and technologies. 

This revised interim goal of a 50% emissions 
reduction by 2035 is based on modeling climate 
actions which are within the City’s control, but 
also considers the barriers the City faces to 
achieve the previous goal of a 50% emissions 
reduction by 2030. The City also modeled an 

extended scenario that does achieve the 50% 
reduction by 2030 if those barriers, such as EV 
adoption or grid cleaning rates, were removed. 
While we believe the 2035 target is more feasible  
at this moment, we will continue to lead by example  
and facilitate others to take actions to achieve 
the original 2030 goal. When the City releases 
its GHG progress report in early 2023, we will 
include information on this extended scenario 
model as well as the barrier analysis we conducted. 

A carbon-free grid and use of carbon-free energy 
in our buildings and transportation are the most  
critical actions we can take to substantially 
reduce emissions in the time frame necessary 
to do our part to avert the worst effects of the 
climate crisis. The goal in our 2017 plan depended 
on a carbon-free grid by 2030, but subsequent 
City Council efforts to enact necessary regulatory 
policies determined that 2040 was the earliest 
it could be achieved with local action alone. 
Thus, President Biden’s goal to decarbonize the 
national grid by 2035 supports the City and we 
will continue to look to additional federal and new 
state actions from Governor Edwards’ Climate 
Initiatives Task Force. We will update our climate 
action planning every five years, and will update 
our goals and trajectories accordingly and more 
frequently as we are able. 

Our goals for net zero by 2050 and 50% 
reduction by 2035 are set on a 2017 baseline. 
This is important to consider when comparing 
the City’s goal to the national goal and target 
setting based on scientific work from the 
Intergovernmental Panel on Climate Change 
(IPCC). For example, the recent U.S. national 
declaration to reduce emissions by 50–52% is 
aligned to a 2005 baseline, while the Special 
Report on Global Warming of 1.5°C (SR15) 
outlines the need for a 45% reduction in global 

50% by 2035  |  Net-Zero by 2050
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Reduction Trajectory: 2035 and 2050

Emissions reductions scenarios were calculated 
using the C40 Pathways tool, which uses the City’s 
GHG inventory and the selected local strategies to 
forecast emissions reductions into the future. The 

adjacent chart shows the relative reduction share 
for each sector for each time period and it should 
be noted that they are connected, as cleaning 
the grid unlocks reductions in both energy and 
transportation. Summary information about these 
reductions scenarios will be made available for 
analysis as a part of our climate action dashboard 
by the end of 2023.

The City calculated estimates for carbon 
sequestration potential related to its tree-
planting goals, which addressed 9% of emissions 
in 2035 and 28% in 2050, leaving about 5% 
residual emissions in 2050. Calculating emissions 
reduction values for trees can be challenging 
because a tree’s ability to sequester carbon can 
increase substantially over time as trees grow, 

emissions by 2030 on a 2010 baseline. Due 
to significant population decrease following 
Hurricane Katrina in 2005, the City’s GHG 
emissions in 2005 and earlier were much 
higher than they are today and that reduction, 
along with these goals, aligns the City with the 
overall U.S. goal. In 2010, while the city was 
still in recovery, the City population was about 
13% less than it is today. In recent years, the 
City population has stabilized and economic 
activity reflects a more sustained local economy 
not driven by re-building and other recovery 
stabilization. These goals are ambitious for the 
City given local resources and constraints. 

The City’s refreshed climate action priorities 
are outlined in this update. Related estimated 
reductions for core strategies have been 
modeled in the chart below, showing which 
strategies are expected to drive what share of 
reductions by 2035 and 2050. Strategies have 
not been prioritized solely based on emissions 
reductions. While that is a key consideration, 
we have also continued to factor the “resilience 
value” for each strategy as discussed in the 2017 
Climate Action Plan. These values are the co-
benefits the strategy provides beyond climate 
action such as economic opportunity, public 
health (e.g. cleaner air), and equity.

Emission reduction potential of selected actions

Legend: Hidden
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National/Regional Actions 

District heating

Electricity Generation

AFOLU – Agriculture, Forestry 
                 and Other Land Use

Waste

IPPU— Industrial Processes 
             and Product Use

UrbanPlanning

Baseline Forecast

Target Trajectory

Remaining Emissions

Transportation–Fuel  

Industrial Energy–E�ciency

Transportation 

Industrial–Fuel switch

Building Energy –Fuel switch

Building Energy –E�ciency

Estimated Reduction Potential from  
Key Actions to Meet the 2035 and 2050 Goals

Strategy
2017–2035 
reductionS

2035–2050 
reductionS

Energy 43% 29%

Transportation 45% 36%

Waste 3% 2%

Trees/Offsets 9% 33%

TOTAL 100% 100%

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0061 
Page 25 of 224



7

own &  
operate

set & enforce 
policies

budgetary  
control set vision influence

Private Buildings

Public Buildings

Energy Supply

Finance & Economy

City Budget

Public Transport

Private Vehicles

City Roads

State Roads

Urban Land Use

Parks & Public Spaces

Waste

Drinking Water

Drainage

Mayoral Function Council Function
City Function  

(Mayor, City Departments,  
and City Council)

Shared Function 
(City and Non-City) Non-City Function

Related to its powers, the City must contend 
with various barriers to its ability to act that 
can preclude it from reducing emissions. These 
barriers include influence but not direct control 
over the City’s public transit fleet, and influence 
but not control over private vehicles or travel 
modes and therefore few opportunities to 
directly limit emissions. Additionally, the City 
has influence but lacks authority on business 
waste management decisions and an inability to 
eliminate the use of natural gas due to a state 

law passed in 2020. Other more general and 
equally important barriers include lack of funds 
to resource certain necessary actions. The City’s 
ability to accelerate climate action is dependent 
on leadership and funding from the national and 
state government and coordination with various 
regional and City agencies, as well as the 
interest and action of residents and businesses 
to make climate change a central consideration 
in various decision-making.

but also varies substantially with the type and 
health of the tree. Estimates must calculate these 
various specific tree details as well as consider 
potential loss rates and other dynamic factors. 
As outlined in this update, the City is beginning 
more comprehensive work to understand the 
value of trees in this capacity and increase the 

community-wide tree canopy. Therefore, we 
have categorized the tree-related estimates 
and offsets together in one category, and will 
continue to refine our work in this area and our 
reduction strategies and estimates overall, and 
provide future updates with more refined data 
as we have it.

City Powers and Barriers
The city has assorted powers over many aspects 
of city life in which climate action can happen. In 
some instances the Mayor has stronger powers, 
such as over the City budget or infrastructure, 
and in other cases City Council has stronger 
powers, such as over the energy supply and 
regulating Entergy New Orleans (ENO), our local 
utility, and in many cases they must work jointly 
together. A few key areas for local climate action 
are not directly controlled, led, or regulated by 
the City and the Mayor and City Council must 

work from positions of influence to advance the 
City’s goals and vision. These include regional 
transportation planning and transit led by the 
Regional Planning Commission and Regional 
Transit Authority, drainage, drinking water and 
wastewater infrastructure under management at 
the Sewerage and Water Board (SWB), and waste 
management and recycling for businesses and 
large buildings. The chart below outlines areas of 
City power related to climate action.
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SETTING PRIORITIES: A SUMMARY OF ACTIONS
The following is a brief description and summary chart of key climate action priorities for the City 
going forward. These include specific sector areas for reductions — energy, transportation and waste —  
and two cross-cutting areas related to economic development as well as adaptation and nature-
based solutions. These priorities represent climate actions which have proven emissions reductions 
results and were selected by key City staff, in consultation with our implementation partners and 
climate policy experts over the last year. A draft of this plan was circulated widely among local 
climate action non-governmental organizations, key governmental and utility agencies and internal 
City staff for feedback. The plan was updated in late 2022 to reflect that feedback. Beneath each 
priority, we list the co-benefits the strategy provides beyond climate action such as economic 
opportunity, public health, and equity. The key climate action priorities, all of equal importance, are: 

 Ramp Up the Local Climate Action Economy  Waste 
 Energy  Adaptation & Nature-Based Solutions
 Transportation

RAMP UP THE LOCAL CLIMATE ACTION ECONOMY
Global attention is increasingly being paid to the climate crisis with more than 400 of the world’s 
largest companies committing to net zero emissions by 2050 and more ambitious goals from 
nations leading up to the most recent global climate meeting, COP27, held in November 2022. 
China recently proposed to reduce its nationwide emissions to net zero by 2060, and President 
Biden has committed the U.S. to a 50–52% reduction by 2030 and net zero by 2050, with 
Congress passing the Infrastructure Investment and Jobs Act (IIJA) and the Inflation Reduction 
Act (IRA) that will accelerate climate action with historic federal investments. Now is the time 
to build local capacity for climate-forward businesses, jobs, and projects so that New Orleans 
can be well-positioned to take part in this generational economic transformation. The City has 
several key strategies to ramp up investment in the local climate action economy and unlock more 
opportunities as related sectors grow. 

  DIVEST CITY’S INVESTMENTS IN FOSSIL FUELS AND INVEST  
IN CLEAN ENERGY AND CLIMATE SOLUTIONS

 Economic Opportunity
In September 2020, Mayor Cantrell coordinated 
with C40 Cities and twelve other mayors from 
cities around the world including New York, 
London, Capetown, Pittsburgh, Seattle, and 
Milan to declare a commitment to divest from 
fossil fuels and invest in a sustainable future. 
With this commitment to leverage the City’s 
financial resources for a more equitable and 

sustainable economy, the City will prioritize 
investments in clean energy and other climate 
solutions. To accomplish this, the City will 
present divestment and investment policy 
recommendations to the New Orleans Municipal 
Employee’s Retirement System board in 2023, 
with the hopes that the board will adopt a policy 
mandate with a goal of full divestiture by 2025.

 ESTABLISH A REGIONAL GREEN BANK WITH FINANCE NEW ORLEANS (FNO)
 Economic Opportunity     Equity
Green Banks are mission-driven institutions 
that use innovative financing to accelerate the 
transition to clean energy and fight climate 
change. By leveraging public investment and 
resources, green banks help communities 
overcome barriers and attract private capital 
to increase investment in green projects such 
as renewable energy, energy efficiency, water 

management and green infrastructure. These 
institutions have been successful throughout 
the United States at the city, regional, and state 
level. Here in New Orleans, we are exploring how 
the City can work with Finance New Orleans 
(FNO) to coordinate similar investments with 
regional agencies and support local businesses.
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FNO has been working since 2018 to expand its 
mission from a sole focus on affordable housing 
to coordinate with the City and other agencies 
to “improve the quality of life in the City of 
New Orleans by investing in affordable housing, 
economic development, and climate resilience 
projects that produce quality jobs and wealth 
for residents.” With this expansion of vision, 
FNO has added green mortgages to its portfolio 
of offerings, increased focus on supporting 
affordable housing developers, and started 
the Resilient New Orleans Finance Working 
Group, a collaboration with multiple regional 
agencies to identify and finance projects with 
climate benefits, such as solar development, 
energy efficiency and green infrastructure. In 

2020, FNO joined the American Green Bank 
Consortium, which seeks to connect similar 
efforts nationwide to accelerate innovative clean 
energy investment across the United States. 
Additional investments for these initiatives 
will be funded from a portion of the Inflation 
Reduction Act, which includes a $27 billion 
Greenhouse Gas Reduction Fund that will 
support national and local green banks.

FNO has a $1 billion economic impact goal 
by 2030 alongside the City’s net zero goals. 
This figure includes all of the public and private 
investment related to sustainable housing and 
infrastructure projects. More info about FNO 
and their green bank plans can be found here.

  PROMOTE SUSTAINABLE BUSINESS PRACTICES AND JOBS
 Economic Opportunity     Equity
Adapting our infrastructure to our changing 
climate not only offers greater resilience to storms 
and flooding, but also is a key opportunity to 
expand our local economy. By promoting the 
engagement of local businesses in our blue 
and green economy, our city becomes more 
sustainable— environmentally and economically. 
In 2015, the City launched BuildNOLA to 
help train and build capacity for small and 
disadvantaged businesses and ensure that our 
local blue and green economy is equitable and 
accessible to our local businesses. In its review 
of the City’s 2017 Climate Action Plan, the 
Climate Action Equity Working Group (CAEWG) 
recommended that the City pay additional 
attention to encouraging more DBE participation 
in climate action work and to attracting 
more African-American residents to jobs and 
businesses in the climate action economy.

The City has worked with partners to address 
this recommendation, collaborating with the 
Greater New Orleans Foundation on a report 
that explores opportunities and barriers for 
more equitable access to green infrastructure 
jobs created by the City’s major resilience 
projects, Economic Opportunity through Green 
Infrastructure: Equitable Access to Jobs and 
Contracts in Greater New Orleans.

Additionally in November 2020, the City, 
along with the New Orleans Business Alliance 
(NOLABA), a local economic and workforce 
development organization, and YouthForce 
NOLA, a local non-profit focused on career 
pathways for high school students, was 
selected to participate in JP Morgan Chase’s 
AdvancingCities Challenge. AdvancingCities 
is a 3-year, $5M grant that the City is using 

to develop a robust blue/green infrastructure 
workforce training pipeline that prepares high 
school youth, opportunity youth, people of color, 
and low-income residents for high-wage jobs in 
the City’s growing water management sector, 
AdvancingCities also provides small business 
support and policy and systems change.

The Cantrell administration is also working 
with our partners to make more opportunities 
available for our local contractors. The City, led 
by the Parks & Parkways, Workforce Development, 
Economic Development departments, as 
well as NOLABA and community workforce 
development groups, is creating a green 
infrastructure maintenance plan that includes 
our contract “debundling” process, where we 
identify projects where it is possible to create 
smaller-value projects. For instance, issuing 
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Adapting our infrastructure to our changing climate  
not only offers greater resilience to storms and flooding,  
but also is a key opportunity to expand  

our local economy. 

maintenance contracts for just bioswales or rain 
gardens within a larger project that includes 
multiple types of green infrastructure. By 
creating smaller contracts, it gives our small and 
often minority-owned businesses opportunities 
to win City contracts, helping those firms build 
expertise and grow their operations.

One of the first projects the city has used this 
“debundling” method with is the Community 
Adaptation Program (CAP), in partnership with 
the New Orleans Redevelopment Authority (NORA).

The Community Adaptation Program provided  
a $5 million investment in residential stormwater 
management improvements to owner-occupied 
single family homes with household incomes 
at or below 80% of area median income 
located within the Gentilly Resilience District, 
a section of the City with historically African-
American-owned residences. The program 
diverts and detains stormwater runoff on 
over 200 properties with an average grant 
award between $10,000 and $25,000. The 
improvements are designed and installed at no 
cost to the homeowner. Small contractors are 
often retained for these contracts.

The City and partners will also establish 
coordinated technical assistance, training, 
incubation, acceleration, capital access, and 
talent development programs for small and 
disadvantaged businesses to position firms led 
by people of color to benefit from procurement 
opportunities in the water management sector 
and beyond. As a part of the Gentilly Resilience 
District, the City secured $3M to train local 
residents in green infrastructure and water 
management. The City’s Office of Workforce 
Development is partnering with Parks & 
Parkways and Delgado Community College to 
train individuals for horticulture certificates, as 

well as additional partnerships with Thrive New 
Orleans and LA Green Corps on a Climate Corps 
green job training program.

The City is also focused on making our economy 
ready for the clean energy transition. Recently, 
GNO Inc., southeast Louisiana’s economic 
development agency, developed H2theFuture, 
a transformative energy cluster strategy based 
on green hydrogen, to assist with decarbonizing 
the South Louisiana industrial corridor. With our 
region’s historical background in oil and gas, 
focusing on green hydrogen and offshore wind 
energy can ensure that our City gains new jobs 
from the coming energy transition.

Additionally, the University of New Orleans 
created the Louisiana Wind Energy Hub at 
UNO with the goal of accelerating the growth 
of the state’s wind energy ecosystem. The Hub 
will support emerging wind energy companies, 
spur the development of new technologies, and 
supply trained professionals to the field. New 
Orleans and its regional and federal partners 
are charting a new path in the development, 
storage, and transmission of offshore wind 
energy, which is poised to become an important 
economic driver for our region. 

As part of its effort to grow the local climate 
action economy, the City will make climate 
impacts a consideration in its purchasing 
decisions to prioritize products and services 
that reduce the City’s impact. These may include 
preferencing recycled paper, low-flow fixtures 
and LED light bulbs and will also extend to larger 
procurement decisions such as computers and 
other equipment. The City will evaluate its current 
purchasing practices and develop guidelines 
for sustainable purchasing and centralized 
processes and tracking by the end of 2024.

 MAKE CLIMATE ACTION DATA AVAILABLE FOR ANALYSIS AND ACTION
 Economic Opportunity     Equity
Climate change presents challenges for 
New Orleans that can only be overcome by 
cooperation and common goals. In order to 
provide more consistent and accurate updates 
regarding climate action in New Orleans, the 

City will establish a climate action dashboard 
on the City’s website by the end of 2023, 
so progress can be tracked annually and 
information about climate action will  
be centralized. 
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ENERGY
More than half (51%) of the greenhouse gas emissions in New Orleans are derived from how we 
produce, distribute, and use energy. The City is uniquely well-positioned to address these emissions 
because the City Council regulates Entergy New Orleans (ENO) and can align the utility’s goals 
with those of the City. This situation is very different from many cities that do not have regulatory 
jurisdiction over their energy use and must rely on state regulation, but some barriers still exist to 
City action. Our three core strategies on energy are:

 CLEAN OUR GRID
 Equity    Public Health
The 2017 Climate Action Plan called for the 
City Council to establish a local clean energy 
standard to reduce carbon pollution from 
our energy supply over time. In 2019, the City 
Council established a rulemaking process to 
develop this standard for a clean electricity grid. 
The Renewable and Clean Portfolio Standard 
(RCPS) passed by the Council is a mandate that 
the electricity grid go net-zero by 2040 (90% 
clean power) and 100% clean power by 2050. It 
was determined in stakeholder negotiations that 
this could not occur by 2030 as the 2017 climate 
plan had called for, but could be put in place 
by 2040. At the conclusion of the rulemaking 
in 2021, the Council issued a resolution that 
included rules for the RCPS. The rules define the 
sources of clean energy as including renewables, 
zero carbon emissions resources such as 
nuclear, energy efficiency, and other qualified 
measures. In addition, the Council has opened 

another regulatory docket to require the City 
to purchase 100% clean power for municipal 
operations.

More recently, the Biden-Harris administration 
has set an ambitious national goal — 100% clean 
electricity by 2035. This plan adopts the more 
accelerated 2035 goal as this action drives the 
biggest segment of carbon pollution reduction 
for the City over the next thirteen years and is 
critical to the City’s ability to meet its carbon 
reduction goals. The Office of Management 
and Budget estimates that the newly signed 
Inflation Reduction Act’s investments in clean 
energy put the nation on track for a 40% 
reduction in overall emissions by 2030. With 
additional national regulatory actions and local 
clean energy plans, the City is poised to meet 
this accelerated goal.

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0061 
Page 30 of 224



12

 GENERATE MORE CLEAN ENERGY LOCALLY
 Economic Opportunity
New Orleans has a great deal of residential 
rooftop solar, with photovoltaic panels on 
approximately 9,000 properties around the City. 
The 2017 Climate Action Plan established a goal 
for 255 MW of solar by 2030, based on the 
idea of harnessing just 20% of the City’s rooftop 
solar capacity. Since that goal was established, 
the City Council has worked with Entergy 
New Orleans (ENO) to establish solar goals 
for the utility’s portfolio, approving 20 MW of 
ground-mounted solar installed at the NASA 
Michoud Assembly Facility in New Orleans 
East, and agreements to purchase energy from 
two projects totaling 70 MW in surrounding 
parishes, as well as 5 MW of rooftop solar in 
city limits.

In 2020, the City launched Solar for All NOLA  
with local installers Posigen and Solar 
Alternatives to encourage homeowners and 
businesses to get solar assessments and add 
more solar rooftops to our region. The program 
has facilitated 75 new solar installations 
since 2020, with a cumulative capacity of 
approximately 610 kW, with current customers 
saving hundreds of dollars on their energy costs 
annually. The City continues discussing ways 
to ramp up this program with local companies 
in light of the enhanced solar tax credits for 
businesses and non-profits under the Inflation 
Reduction Act and is setting a goal for 1,400 
installations and 10MW capacity in both 
residential and commercial installations  
by 2030.

In 2019, the New Orleans City Council issued a 
resolution finalizing the rules for a community 
solar program, making solar accessible to 
renters and others who may not have a suitable 
rooftop of their own. This program provides 

the opportunity for people to subscribe to 
solar projects up to the amount of energy they 
currently buy from Entergy and get credited on 
their bill. As of October 2022, there is an open 
docket to revise some of these community solar 
rules to make projects more feasible and the City 
is eager to finalize that so some of its planned 
solar projects can participate. With a very 
specific allocation reserved and preferred rates 
for low-income customers, this program supports 
the call by the Climate Action Equity Working 
Group to help residents to reduce the cost of 
electric bills while also providing them access to 
renewable energy. 

The City is supporting the local solar economy 
by continuing to stay current on best practices 
with permitting and is working to improve its 
process. The City has also evaluated much of its 
property for solar potential and has identified 
eight buildings on which it plans to install 
solar by 2024. In addition, the Environmental 
Protection Agency has conducted a feasibility 
study for a 6.4MW solar farm at the former 
Agriculture Street landfill, which the City plans 
to install by 2025.

Besides solar, offshore wind energy is emerging 
as another important local power source. In 
September 2022, ENO, along with Entergy 
Louisiana, announced they had entered into a 
Memorandum of Understanding with Diamond 
Offshore Wind regarding the evaluation and 
potential early development of wind power 
generation in the Gulf of Mexico. The agreement 
could lay the groundwork for another source 
of clean power while also strengthening the 
region’s economic development, particularly 
with the establishment of the Louisiana Wind 
Energy Hub at UNO.

  USE LESS ENERGY IN OUR BUILDINGS
 Equity    Environment     Economic Opportunity
Residents and businesses can also reduce their 
emissions and save money by improving their 
building’s energy efficiency. The New Orleans 
City Council established the EnergySmart 
program in 2010, directing ENO to provide 
incentives for residents and businesses to save 
energy and money on their utility bills. Examples 
of this include LED lighting replacements, 
HVAC upgrades and the installation of building 

automation control systems to relax HVAC 
settings during unoccupied hours. Since 2011,  
EnergySmart has distributed more than 
$39 million in incentives to almost 100,000 
customers saving 325 million kilowatt-hours 
and about 230 thousand metric tons of CO2e. 
In 2015, the Council set a goal for the program 
to ramp up its annual savings to equal 2% of 
electricity sold by ENO each year, and the 2017 
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Since 2010, EnergySmart has distributed more than  
$39 million in incentives to almost  

100,000 customers, saving 214 million kilowatt-hours 
and about 230 million metric tons of CO2e. 

Climate Action Plan encouraged Council to take 
that goal even further over time to seek savings 
of more than 3% annually. In 2022, the Council 
opened a rulemaking to consider a savings goal 
to take effect once the 2% goal is achieved. ENO 
files semi-annual reports with Council about the 
progress of EnergySmart.

Some of the most energy-consuming structures 
in New Orleans are large commercial buildings. 
In 2018, the City launched a Downtown Energy 
Challenge with the Downtown Development 
District to encourage large buildings to track 
their energy use, known as “benchmarking,” and 
take steps to reduce it. Related to this, the City 
Council established rules for ENO to disclose 
building energy use to owners and tenants.  
By 2024, the City will work with the City 
Council to approve a benchmarking ordinance 
for commercial and multi-family building 
energy use and set building performance 
standards for those same buildings.

Our 2017 Climate Action Plan included a 
goal for City buildings to reduce energy use 
by 15% by 2020. The City’s Department of 
Property Management achieved that goal with 
a comprehensive energy efficiency initiative 
started in 2018. Between 2018 and 2021, the 
City decreased overall energy use in buildings 
by 23%. The City Council also recently passed 
an ordinance requiring that certain new or 
substantially renovated City facilities be built 
to LEED Gold standards. LEED (Leadership 
in Energy and Environmental Design) is a 
widely used green building rating system 
which provides a framework for healthy, 
efficient green buildings. LEED certification is 
a globally recognized symbol of sustainability 
achievement and leadership. This mandate, 
coupled with good energy management, will 
ensure the City continues to be an energy 
efficiency leader. To build on our progress, 
the City is setting a new goal to achieve an 
additional 17% reduction (40% cumulative) 
in energy use in City buildings by 2030. In 

addition, one of the largest energy users in New 
Orleans is the SWB, who estimates that they 
will reduce plant emissions by approximately 
36,650 metric tons per year by purchasing 
utility power from ENO in lieu of self-generation 
via diesel turbines.

While the City is making good headway in 
reducing use of electricity, use of natural gas in 
our buildings is responsible for 33% of energy-
related and 17% of total GHG emissions in our 
2017 inventory. In March 2020, the Louisiana 
state legislature passed SB 492 that prohibits 
any parish or municipality from restricting use 
of natural gas to support its climate goals or any 
other reason. Due to this restriction, the City 
cannot take any regulatory action to reduce 
use of natural gas and its related emissions. 
This type of state legislation to reduce cities’ 
regulatory abilities is an increasingly popular 
tactic supported by the natural gas industry 
and these types of laws are now in effect in 
eight states. However, the City can still lead by 
example by electrifying its own buildings and 
encourage others to follow suit by sharing the 
economic and health benefits to ending fossil 
fuel use in buildings. 
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Resilience Spotlight: Greenlight New Orleans
Since its founding in 2006, Greenlight New 
Orleans has led efforts to reduce carbon 
emissions in our city. Starting by replacing old 
incandescent light bulbs with more efficient 
CFL and LED light bulbs, Greenlight has grown 
its operation to include other sustainability 
initiatives such as backyard vegetable gardens 
and rain barrels. “We tend to disconnect these 
things,” explained Greenlight founder Andreas 
Hoffmann, “but eventually everything comes to 
point to climate change, and CO2 reductions, 
and becoming carbon neutral.”

Greenlight has offset more than 272 million 
pounds of CO2 emissions through installation of 
energy efficient light bulbs, which also resulted 
in $28M in energy cost savings. Greenlight’s 
healthy food initiative has built over 600 
community gardens, increasing access to fresh, 
locally-sourced produce for more than 1,200 
individuals. Greenlight’s most recent initiative, 
focused on capturing stormwater through rain 

gardens and over one thousand rain barrels, has 
retained a total of over 2 million gallons of water 
since implementation. Retaining stormwater 
can reduce the energy used by drainage pumps, 
which helps decrease CO2 emissions in the city.

Greenlight’s work to reduce CO2 emissions has 
not stopped despite the challenges presented 
by COVID-19. In fact, New Orleanians began 
participating in their program in greater 
numbers during the pandemic, due in part to 
safety measures taken by Greenlight. ”We set 
it up in an extremely safe way. So now we have 
a lot of volunteers, and they’re all local.” As 
the number of volunteers increased, so too did 
requests for rain barrel installations. “I think it 
created something that was helpful for people’s 
mental health. Maybe that’s a switch that 
happened during COVID, you become a little 
more aware of what’s here, what’s in front of 
your door.”

Greenlight New Orleans has offset more than  
272 million pounds of CO2 emissions through 

installation of energy efficient light bulbs, which also 
resulted in $28M in energy cost savings. 

14
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Resilience Spotlight:  
The Alliance for Affordable Energy
The Alliance for Affordable Energy (AAE) is a 
consumer and environmental advocate that is 
focused on the power sector in Louisiana. “We 
don’t think of affordability as just the bill that 
folks receive at the end of the month. We think 
of affordability in terms of the whole person,” 
explains Logan Burke, Executive Director of 
the Alliance. “AAE advocates for affordable, 
equitable, and environmentally responsible 
energy, from the way energy is produced to 
the rates paid by consumers. What does it cost 
to have a dirty energy system, what does it 
cost Louisiana to be contributing so heavily to 
climate change? On the other side, what are 
the benefits of investing in energy efficiency to 
our health, to our safety?”

Since its founding in 1985, AAE has successfully 
led countless initiatives on behalf of Louisiana 
residents, such as fighting for New Orleans 
City Council to have regulatory authority over 
public utilities in the city. Currently, AAE is part 
of a collaborative of organizations called the 
Energy Future New Orleans Coalition, which 

worked for the adoption of the Renewable and 
Clean Portfolio Standard (RCPS) approved by 
the City Council in 2021. The RCPS requires 
utility companies to generate an increasing 
percentage of their energy from renewable 
and clean resources, until ultimately reaching 
net zero carbon emissions by 2040 and zero 
carbon emissions by 2050. AAE has also been 
instrumental in advocating for the Community 
Solar program, working alongside the Climate 
Action Equity Project and the Deep South 
Center for Environmental Justice to make solar 
accessible for all New Orleanians.

By thinking systemically about the kinds of 
energy solutions that can not only reduce 
emissions, but can also make us more resilient 
to climate change, AAE continues to change 
the relationship Louisianans have with energy. 
“We do this work because we know that we 
in Louisiana have a lot of challenges, and we 
also have everything to fight for. This place is 
really special, and the people here are worth 
defending in every way we can.” said Burke. 

By thinking systemically about the kinds of energy solutions 
that can not only reduce emissions, but can  

also make us more resilient to climate change,  
AAE continues to change the relationship 

Louisianans have with energy. 
15
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TRANSPORTATION
Combustion of petroleum gas and diesel in cars, trucks, and buses on our roads accounts for 
nearly 43% of the City’s total GHG emissions. Famously, the City once had a large network 
of streetcars and, as one of the first American cities to use electric trolleys, New Orleans has 
historically embraced innovative public transportation. As we consider how to reduce our 
transportation emissions, we celebrate those roots with a new era of reimagining the way New 
Orleanians move with two core strategies: 

 DIVERSIFY OUR TRAVEL CHOICES TO INCREASE NON-AUTO TRIPS
  Equity      Public Health      Economic Opportunity
New Orleans is a city that has historically 
embraced public transportation and walkable 
communities, which is still seen today in the 
layout of the City. We can make better use of 
bicycling, walking, and public transportation 
to increase the number of non-single occupant 
vehicle (SOV) trips, which creates traffic and 
pollution. 

The 2017 Climate Action Plan set a goal of 
50% non-automobile trips by 2030. We keep 
that goal in this update and we are aiming 
to make improvements to our infrastructure 
and public transit to encourage this mode 
shift. According to travel activity data from 
the Google Environmental Insights Explorer, 
automobile trips were about 68% of all trips in 
2018 and walking was about 27%, with transit 
and bicycling together contributing about 5%. 
We will be looking at this data closely as we 
work to encourage more trips through walking, 
bicycling, and transit to meet our 2030 goal. 

We have started with a commitment to 
increasing bicycling with the development and 
planned extension of the Lafitte Greenway, the 
Mississippi River Trail, progress on installing 75 
miles of low-stress bikeways by 2025 through 
Moving New Orleans Bikes, and the rebirth of 
a bike share program with 600 new electric-
pedal-assist bikes in partnership with a local 
nonprofit Blue Krewe in 2021. Working in 
partnership with Blue Krewe, the City is setting 
a goal to expand the bike share fleet to 2,000 
by 2025. To assist the 20% of New Orleanians 
who do not have access to a car, the bike share 
program offers reduced fares to qualifying lower 
income residents. Walking and bicycling are 
both aided by our Complete Streets initiative 
that prioritizes street design that benefits all 
users with a focus on people walking, bicycling, 
and riding transit. 

We have also made strides in transit in the last 
few years. In December 2018, the Regional 
Transit Authority (RTA) Board of Commissioners 

unanimously adopted the Strategic Mobility Plan, 
setting an ambitious agenda for transit in New 
Orleans. RTA is in the process of updating this 
plan to include a Bus Rapid Transit system and 
several actions to significantly increase transit-
priority infrastructure on City streets, including at 
least six miles of dedicated transit lanes on City 
streets by 2027 to improve transit times along 
key corridors. Faster and more reliable services 
is proven to increase ridership and support 
mode shift. In March 2021, the Regional Planning 
Commission (RPC) and RTA released New 
Links, a comprehensive network redesign of our 
regional public transportation system to better 
serve riders and make riding transit more useful 
and attractive. Implementation of the New Links 
system redesign launched in September 2022. 
To complement these route changes, the City 
is starting work on developing Transit Oriented 
Communities, walkable neighborhoods with 
equitable housing options that will be connected 
to effective and convenient transit options.

Improvements in transit and more options 
for walking and cycling support equity and 
economic opportunity in New Orleans, making 
jobs more accessible to people without a car. 
In its Strategic Mobility Plan, RTA set a goal for 
making 65% of jobs in Orleans and Jefferson 
parishes reachable within 60 minutes by transit 
during peak periods by 2027. Continued work 
by RTA and the City will continue to respond 
to the CAEWG recommendation to improve 
public transport in underserved communities for 
faster and more reliable service. One CAEWG 
recommendation where RTA and the City will 
collaborate is around the improvement of bus 
shelters, including adding roofing, lighting, and 
other amenities.

The City recognizes that to achieve this plan’s 
mode share goals, street infrastructure must be 
safe and accessible for people so they can choose 
to walk, bicycle, ride transit or drive based on the 
needs of a particular trip. Since 2003, the City has 
been actively tracking accessibility improvements. 
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The Department of Public Works has recently 
launched an American with Disabilities Act 
(ADA) dashboard that monitors the quality 
and quantity of curb ramps and pedestrian 
signals in the City. The Health Department 
is also working to promote transportation 
mode shifts through their chronic disease and 
transportation safety programming. 

  INCREASE SHARE OF ZERO-
EMISSIONS VEHICLES ON  
OUR ROADS

 Economic Opportunity     Public Health 

The automobile industry has gotten serious 
about cleaner cars, with electric vehicle 
(EV) sales accounting for 5.6% of the total 
auto market in Q2 of 2022, up from 2.7% at 
the same point in 2021, and automakers such 
as General Motors, Volvo and Audi among 
others who have recently announced they will 
make only electric vehicles from 2035 onward, 
at the latest. In its Electric Vehicle Outlook 
2020 report, Bloomberg New Energy Finance 
predicts that electric cars will be nearly 30% 
of global passenger vehicle sales by 2030 and 
nearly 60% by 2040. New incentives from the 
Inflation Reduction Act, including tax credits 
for purchases of domestically produced electric 
vehicles, could make sales exceed those figures. 
The rate at which people replace cars varies 
around the world and estimates vary widely 
about the potential number of electric cars on 
the U.S. roads by 2035 from 13% to well over half. 

Considering the renewed interest from the 
federal government in supporting the transition 
to electrified transportation, along with the 
associated benefits electric vehicles can provide, 
ranging from cleaner air to electric grid support, 
the City is setting a goal of 40% of passenger 
and light-duty vehicles being electric by 2035, 
so it is important that the infrastructure for these 
vehicles is accessible and equitable. That’s why 
the City and ENO have partnered to install 31 
free EV charging stations at 25 publicly chosen 
sites throughout the city. Additionally, RTA 
committed to a goal of 75% low or no emissions 
vehicles in its fleet by 2030 in its Strategic Mobility 
Plan, and is working closely with ENO to evaluate 
electric grid impacts and potential charging 
locations for their fleet electrification plans.

The 2021 Infrastructure Investment and Jobs 
Act provides historic public investments in EV 
chargers through the National Electric Vehicle 

Infrastructure (NEVI) program to install DC 
fast chargers within one mile of designated 
transportation corridors. DC fast chargers are 
significantly faster than regular AC charging 
stations, taking between 15 to 45 minutes to 
charge most passenger electric vehicles up 
to 80 percent—making it quick and easy to 
charge during a trip. New programs from the 
Environmental Protection Agency and the 
Federal Transit Administration aimed at helping 
local public transit organizations and public 
schools transition their fleet to low and no-
emission vehicles could offer major financial 
support towards clean fleet transition goals. 
The City will work with RTA, the Orleans Parish 
School Board, charter school systems and school 
bus operators to access these funding streams.

The City will lead by example by transitioning its 
own fleet of vehicles and developing a citywide 
EV strategic plan to set a direction for all of 
these electrification efforts. In 2022, the City 
Council passed a law which prohibits the City 
from purchasing fossil fuel powered vehicles 
after 2025 as well as requiring a fleet transition 
plan by November 2023. The City is setting 
a goal of 75% of its fleet being low- or no-
emission vehicles by 2035. In addition, the City 
will be installing EV charging stations at two City 
facilities in 2023 as a pilot to inform the fleet 
transition plan. 

The combination of more transit-oriented 
communities and increased transit ridership 
with more electric buses and a clean local grid 
together are the most impactful opportunities 
for reducing the City’s transportation GHG 
emissions long-term.
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Resilience Spotlight:  
Compost NOW
Compost NOW is a local community organization with a 
mission: to empower local residents to take collective action 
on the issue of food waste. Compost NOW meets the demand 
for a free, easy, convenient, and reliable composting service for 
New Orleanians. Since its founding in January 2017, Compost 
NOW has diverted over 400,000 pounds of food waste from 
landfills, thanks to local organizations and individuals putting 
their food waste to good use.

Before COVID-19, Compost NOW was collecting nearly 4,000 
pounds of food scraps every week, hosting free weekly drop-
offs at eleven sites. Despite the immense obstacles presented by 
the pandemic, Compost NOW continued to offer four drop-off 
sites throughout the Spring, and created a “DIY” composting 
program, distributing over 150 backyard compost bins. 
Currently, Compost NOW operates 3–6 drop-off sites daily, on 
both sides of the river. Lynne Serpe, founder of Compost NOW, 
said “thanks to thousands of New Orleanians, we are so pleased 
to have been able to keep going, and keep growing.”

Composted material can be used to organically enrich soil, 
feed farm animals, and more. Additionally, compost-enriched 
soil has better water retention qualities, making it a valuable 
asset in efforts to slow & store stormwater to reduce flooding. 
By diverting food waste from landfills, composting helps 
reduce greenhouse gas emissions by preventing the release of 
methane, a greenhouse gas released by rotting food, as well as 
by reducing the distance the waste is transported.

Food waste, when properly handled, is a valuable, versatile 
resource. Compost NOW continues to do critical work to keep 
local resources local, for the benefit of New Orleanians and  
our environment.

WASTE
Organic waste in our trash and sewage is the source of about 6% of the community-wide GHG 
emissions. Reducing these emissions substantially will require a significant investment of resources 
in the City’s waste and wastewater management infrastructure and potentially a substantial 
overhaul in how waste is managed in the city to make these investments cost effective. 

While waste is a small portion of the City’s overall emissions, the 2021 Bipartisan Infrastructure 
Law, or IIJA, includes some transformative funding opportunities for the construction of local 
waste facilities needed to improve the City’s recycling diversion rates. Additionally, the SWB is 
taking their emissions into account as they undertake a master planning process to pursue the 
replacement of the City’s Eastbank wastewater treatment plant, which was heavily damaged 
during Hurricane Ida. In developing the 2017 Climate Action Plan, the City learned that the landfill 
in Jefferson Parish that receives the City’s trash, River Birch, has a comprehensive methane capture 
system and creates about 20,000 gallons of biogenic renewable fuel daily. It sells credits for this 
fuel into the California renewable fuel market and injects the biogenic gas into the local fuel supply. 
In order to tackle these emissions more directly in the future, the City must analyze its waste and 
recycling approach compared to other cities and related barriers and opportunities. This will be 
the focus of near-term action.

18
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Resilience Spotlight:  
Glass Half Full
Glass Half Full is a local L3C which diverts used glass 
products from landfills and converts them into sand and 
cullet. These products are then used for disaster relief 
efforts, creating new glass products, and more. “We 
really want to be able to make recycling as a whole much 
more accessible to New Orleans residents and to be 
able to collect and divert as much glass as possible from 
landfills,” said co-founder Franziska Trautmann.

With overwhelming support and encouragement from 
New Orleans residents, Glass Half Full has diverted over 
800,000 pounds of glass from landfills since 2020, their 
first year of operation. Glass Half Full’s approach has 
been focused on the collective efforts of individuals, 
both in glass collection and fundraising. Glass Half Full 
currently offers a pickup service to residents, as well as 
a drop off location operating on Mondays, Wednesdays, 
and Saturdays. “We love having the drop off at our place, 
because we get to meet all these people, all the recyclers, 
all the donors.” Glass Half Full has also recently expanded 
their operation to include commercial pickup at local bars.

The possible uses for recycled glass are virtually limitless, ranging from eco-construction to coastal 
restoration, as well as supporting New Orleans’ local artists and unique culture. “NOLA Alchemy” is 
the collaboration between Glass Half Full and Liquid Art Glass, which uses recycled glass to create 
colorful jewelry. “We’re starting in New Orleans, because that’s where we live, that’s where our 
heart is,” explained Franziska, “I think expansion is definitely in our future, for the rest of Louisiana. 
There shouldn’t be any barriers to recycling.”

  IMPROVE RECYCLING RATES THROUGH EDUCATION 
AND INFRASTRUCTURE

 Economic Opportunity     Public Health

Global recycling markets were shaken up over 
the last few years with China’s changes in 
policies on what materials it would accept, and 
COVID-19 reduced or ended recycling and food 
waste programs in several cities temporarily or 
permanently. The waste management sector is 
evolving rapidly in response to these effects, 
and also to new interest at the national level 
in extended producer responsibility and other 
efforts to manage and reduce waste more 
effectively in the U.S. New Orleans worked 
diligently to revive its recycling programs after 
Hurricane Katrina and the overall structure 
of how the City manages waste has not been 
substantially changed since then.

The City charges a flat rate for residential 
and small business waste curbside collection 
(<4 units) and requires its waste contractors to 

also pick up recycling also for those that put out 
a recycling cart, which is available via request 
through an opt-in process. The contractors 
assume ownership and are responsible for 
all processing fees, taking advantage of any 
upside or potential earnings that may be 
available in the recycling market. The City does 
not engage in the waste management market 
for commercial businesses or larger buildings 
and does not currently require recycling or 
composting for restaurants or other businesses, 
but this is something the City is eager to study 
in the near future. However, these factors 
contribute to the City’s current low diversion 
rate, which typically is below 5% when recycling 
is available citywide.

Hurricane Ida dealt the City’s sanitation services 
a severe blow, with the City’s contractors failing 
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to provide trash pickups in the wake of the 
storm. Long-standing resource issues were 
further exacerbated, causing the suspension of 
the City’s recycling program for half the City for 
over a year. However, new curbside collection 
contracts brought recycling back city-wide in 
November 2022. With changes in the overall 
market making recycling more attractive 
recently, now is an opportune time for the 
City to review its current processes, costs and 
benefits in comparison to best practices in other 
places and determine if other approaches might 
better enable the City to increase recycling and 
reduce waste and waste-related emissions. Over 
the next two years, the City will commission 
a solid waste master plan to evaluate waste 
management opportunities. One area the City 
is working on is to pursue an EPA grant through 
IIJA to pursue universal recycling carts for all 
residents as well as the construction of a new 

Materials Recovery Facility (MRF) located in the 
New Orleans area to expand the region’s limited 
recycling processing capacity. The City was also 
recently awarded a grant through the Recycling 
Partnership to provide educational materials 
and additional recycling carts as a part of the 
rebirth of the City’s recycling program. The City 
looks to build on these efforts and is setting a 
new goal of increasing our recycling diversion 
rates to 25% by 2030.

Waste management may provide a major 
opportunity for New Orleans to create value and 
economic activity that is currently not being 
captured. The City could divert more waste 
from the landfill and possibly develop markets 
for recyclable goods and local opportunities for 
businesses focused on the circular economy. 
Several local businesses are already addressing 
key areas of opportunity—from glass recycling  
to composting.  

ADAPTATION & NATURE-BASED SOLUTIONS
The City has identified a number of climate change-related hazards in the 2020 Hazard Mitigation 
Plan, including regional sea level rise, storm surge, coastal land loss, flooding, extreme heat and 
cold, and increased tropical cyclones. These echo similar previous discussions of climate hazards as 
outlined in the 2015 resilience strategy and 2017 Climate Action Plan and assess their current status 
and the need for actions that help the City to adapt infrastructure and processes to the changing 
climate. We have identified two areas of strategic focus for adaptation and nature-based solutions: 

 BUILD ADDITIONAL GREEN INFRASTRUCTURE
 Economic Opportunity   Equity   Public Health

Traditionally, the City has used “gray 
infrastructure”—systems of gutters, pipes, 
and pumps—to move stormwater out of the 
city. Green infrastructure systems naturally 
hold and retain stormwater. Examples include 

rain barrels, a row of trees along the neutral 
ground, or replacing impermeable surfaces 
with greenspace or permeable materials. 
These strategies not only aid climate change 
adaptation, but also can contribute to GHG 
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emissions reductions. Trees consume carbon 
dioxide, so increasing the number of healthy, 
long-living trees in the city can help reduce our 
net GHG emissions. Green infrastructure reduces 
storm runoff by retaining water, reducing the 
amount that must be pumped out of the city 
and decreasing related energy use. 

Since the Dutch Dialogues and development 
of the Greater New Orleans Water Plan started 
in 2010, various practitioners in the city have 
focused attention on “living with water,” 
and utilizing green infrastructure to improve 
the City’s resilience. Development of the 
Gentilly Resilience District, a $141M HUD grant 
comprised of 7 projects and 3 programs that 
are primarily green-infrastructure focused, 
builds upon this work. So does the SWB’s 
$2.5M in ratepayer-funded green infrastructure 
projects and support for community-based 
green infrastructure organizations like WaterWise 
Gulf South and Urban Conservancy’s Front Yard 
Initiative. Coordinated citywide efforts continue 
to explore how green infrastructure can reduce 
flooding risk in the city over time, such as the 
October 2020 report commissioned by the 
Greater New Orleans Foundation, Stormwater 
Opportunities: Spirit of Charity, Lafitte Greenway, 
Armstrong Park. Since 2018, the City has 
completed or begun implementation on six 
green infrastructure projects that will divert 
approximately 11.8M gallons of water from 
the City’s stormwater system. To expand 
these efforts, including in parts of the areas 
envisioned in this report, the City is setting a 
goal to complete at least 15 additional green 
infrastructure projects by 2035 that will divert 
an additional 80M gallons.

Trees are green infrastructure too, and our trees 
work overtime in New Orleans—helping with 
water retention, slowing subsidence, removing 
carbon emissions, reducing heat islands, 
providing shade and fresh air, as well as adding 
natural beauty. The city lost more 9.6% of the tree 
canopy coverage from 2005 to 2009, primarily 
due to Hurricane Katrina. The 2017 Climate Action 
Plan included a community tree survey and set 
a community-wide goal to plant 40,000 trees 
by 2030. In October 2019, the Department of 
Parks and Parkways completed the tree survey on 
public property and in November 2020, the City 
Planning Commission released a tree preservation 
study to inform potential new strategies and 
regulations for the preservation and planting of 
trees on both public and private property to help 
the City meet the tree goals in the City’s master 
plan. By December 2021, the City estimated it 
had planted 12,519 trees since 2017 towards the 
40,000 tree goal for forest restoration.

Additionally, the City is working with SOUL 
(Sustaining Our Urban Landscape) to develop a  
reforestation master plan, which will guide best  
practices and investment in our urban reforestation 
efforts. The plan calls for 10% canopy coverage 
in 10 years in all neighborhoods to ensure 
equity and this plan shares that goal.

In 2021, the City Council approved $4 million 
in bond funding for Parks and Parkways for 
tree plantings and greenspace improvements. 
Tree plantings from this fund began in the Fall 
of 2022 and will continue over the next three 
years. In addition, the City Council allocated 
an additional $250,000 to Parks & Parkways 
in 2022 to fund tree-plantings by non-profit 
planting partners as well.

  INCREASE RESILIENCE OF OUR ENERGY AND WATER INFRASTRUCTURE
  Equity    Public Health    Economic Opportunity

As extreme weather events become more 
frequent, the need to strengthen our energy 
and water infrastructure becomes increasingly 
more essential. Hurricane Ida, which rendered 
most of the City without power for over a 
week and caused several heat-related deaths, 
made clear the need to invest in grid resilience, 
including microgrids, which are small networks 
of electricity users with a local source of supply 
that is often connected to the grid, but can also 
operate independently. In 2022, the City was 
awarded technical assistance as a part of the 
Department of Energy’s Communities-LEAP 
program to study potential microgrid locations, 
building off a previous DOE study completed 

in 2019. The City intends to pilot a microgrid 
at one of the sites identified by this process 
by 2025. In addition, the City has committed 
funds to Together New Orleans’ Community 
Lighthouse project, which will create 16 solar and 
battery-powered resilience hubs at churches and 
community centers across the City. Community 
groups such as the Get Lit, Stay Lit initiative, 
led by the Feed the Second Line group, are also 
working to install solar and battery systems at 
local restaurants to create additional resilience 
hubs as well as reduce the amount of food waste 
from extended outages and the City is actively 
exploring ways to partner with this initiative to 
increase its impact. Work continues with the
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Resilience Spotlight: The Water Collaborative
The Water Collaborative is the regional umbrella 
organization for urban water management & 
urban water climate adaptation in southeast 
Louisiana. “The work we do is systematic,” 
explained Jessica Dandridge, Executive Director. 
The Water Collaborative primarily focuses on 
three areas: public education, water policy, and 
ensuring that the water sector is more equitable 
throughout Louisiana. 

The work of the Water Collaborative found 
a new urgency at the outset of COVID-19, 
particularly the importance of ensuring 
equitable access to water and advocating for a 
shutoff moratorium in the face of the pandemic. 
The Water Collaborative helped create a 
coalition known as the People’s Water Project, 
to ensure affordable, equitable access to clean 
water for people across the country. 

Key to the success of the Water Collaborative’s 
mission is changing the way society 
discusses issues surrounding water and water 
management. “Past trauma informs how 
residents deal with water, how they respond 
to water, and how politicians respond to them 
responding to water,” explained Jessica. “We 
are not having dynamic enough conversations 
about why New Orleans is really flooding.” 

The Water Collaborative is currently working on 
various initiatives focused on securing funding 
to update the aging water systems of southeast 
Louisiana in order to address the cost and 

quality of water. To make southeast Louisiana 
more resilient to flooding, green infrastructure 
installed in every home and business will help 
to slow and store water before it overwhelms 
drainage systems. These goals require increased 
participation in the water management sector, 
and the Water Collaborative seeks to do this 
equitably. “We want the workforce to be diverse 
and look like the communities that are impacted. 
The communities that are most at risk for 
flooding have the most underfunded, divested 
infrastructure. All communities matter. No 
community should be swept away or dismantled 
because they’re more at risk for flooding.” To 
support all of these goals and create a culture of 
water awareness, the Water Collaborative also 
advocates for comprehensive climate and water 
education throughout Louisiana.

22

SWB and ENO to improve the capacity of 
critical energy and water infrastructure through 
the construction of the new Sullivan substation 
that will serve transmission voltage electricity 
to SWB’s Carrollton facility. When complete, 
this substation is estimated to reduce SWB’s 
emissions at the plant by one-third. As more 
distributed energy generation and battery 
storage is deployed in the city, it can reduce the 
reliance on fossil-fuel-powered generators, as 
well as support a more resilient grid. Since the 
2017 Climate Action Plan, ENO has deployed 
smart meters throughout the city enabling 
the utility to have a better sense of where 
and when energy is being used, and creating 
the opportunity to innovate demand-side 
management and smart grid upgrades. Beginning 
in 2023, SWB will also install smart meters over 
the next three years across the City, creating 
similar opportunities around managing water 
demand and the impact it has on energy use. President Biden and Mayor Cantrell touring a SWB facility in 2020
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RAMP UP THE LOCAL CLIMATE ACTION ECONOMY

Divest the City’s investments in fossil 
fuels and invest in clean energy and 
climate solutions

Full 
divestiture 
by 2025

Existing; 
self-

funding 
with 

savings
Prioritize city investments in clean 
energy and other climate solutions 
whenever possible

ORS,  
Dept. of Finance New ••

Present divestment and investment 
policy recommendations to 
NOMERS board

By end  
of 2023 ORS New ••

Establish regional green bank with FNO $1B invested 
by 2035

Varied 
TBD

Green Mortgages FNO New •• ••• •••

Public Infrastructure Resilient 
Finance Working Group

FNO, CNO, 
NORA, SWB, 
HANO, RTA, 
OPSB, GNOF, 
Aviation Board, 
NOLABA

New ••

Promote sustainable business  
practices and jobs

Sustainable 
contracting 
policy by 
2024

JPMChase 
$5M  

and other

Promote local business 
engagement in low-carbon, climate 
action economy

NOLABA Underway •• •••

CAEG: Increase participation of 
DBE in city projects

Mayor, City 
Council Underway •••

CAEG: Increase opportunities in 
environmentally sustainable sectors 
for African-American residents

Mayor, City 
Council Underway ••• •••

City Focus: Implement sustainable 
contracting and procurement 
policies and processes

New policy 
by 2024 CAO, ORS New •• ••

Make climate action data available  
for analysis and action

Dashboard 
on website 
by end  
of 2023

General 
fund/

existing

CITY FOCUS: Add climate action 
data dashboard to city website and 
track progress annually

ORS, ITI New

Key Climate Action Priorities Summary Chart
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ENERGY — 51% OF GHG EMISSIONS

Clean our grid 100%  
by 2035

Ratepayers 
and 

Federal

100% clean electricity by 2035 
(national goal — local commitment  
  by 2040)

City Council, 
Federal 
Government, 
Entergy

Underway ••• •• ••

Generate more clean energy locally 255 MW  
by 2035

Ratepayers 
and 

Federal
Increase local solar and regional 
wind energy development

255 MW by 
2035

Mayor's Office, 
ORS Underway •• ••

Launch community solar 55 MW  
by 2025

City Council, 
ORS, Entergy New •• ••• ••

Increase Solar for All installations
1,400 
installs 
and 10 MW 
by 2030

ORS, Posigen, 
Solar Alternatives New •• ••• ••

CITY FOCUS: Install solar on  
city property

Solar 
on city 
property 
by end of 
2024

ORS, Capital 
Projects, 
Property 
Management

New ••

CAEG: Help residents to reduce the 
cost of electric bills by generating 
their own electricity

Mayor, City 
Council Underway ••• ••

Use less energy in our buildings
2% annual 
savings  
by 2024 —  
3% by 2030

Ratepayers, 
Federal 
Grants, 
Bonds

Benchmarking and building 
performance standards ordinance 
for multi-family and commercial 
buildings

Ordinance 
approval 
by end of 
2024

City Council, 
ORS, Entergy Proposed •• ••

Increase annual energy savings for 
Energy Smart 0.2% per year to 
reach 2% annual savings goal set  
in 2015

City Council, 
Entergy Underway •• •• ••

Continue to increase energy savings 
goal 0.2% beyond 2% to achieve 3% 
or more annual savings

City Council, 
Entergy Proposed •• •• ••

CITY FOCUS: Reduce energy use in 
City buildings by an additional 17% 
by 2030

Property 
Management Underway •• ••

Key Climate Action Priorities Summary Chart

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0061 
Page 43 of 224



25

St
ra

te
gi

es

A
ct

io
ns

 

Ta
rg

et
/K

PI
 

Le
ad

 (1
st

 li
st

ed
)  

an
d 

Pa
rt

ne
rs

 

St
at

us
 2

02
2 

Fu
nd

in
g 

So
ur

ce
 

Pu
bl

ic
 H

ea
lth

Eq
ui

ty
/S

oc
ia

l
Ec

on
om

ic
/J

ob
s

St
ra

te
gi

es

A
ct

io
ns

 

Ta
rg

et
/K

PI
 

Le
ad

 (1
st

 li
st

ed
)  

an
d 

Pa
rt

ne
rs

 

St
at

us
 2

02
2 

Fu
nd

in
g 

So
ur

ce
 

Pu
bl

ic
 H

ea
lth

Eq
ui

ty
/S

oc
ia

l
Ec

on
om

ic
/J

ob
s

TRANSPORTATION — 43% OF GHG EMISSIONS

Diversify our travel choices to increase 
non-auto trips

Non-auto: 
50%  
by 2030

Federal, 
Grants, 
Fares, 

Existing
Implement "Complete Streets" 
policy to design streets for all users 
(walkers, cyclists, transit users, 
drivers)

DPW,  
City Council, ORS Underway •• ••

Develop robust Transit-Oriented 
Communities (TOC) ORS, CPC, RTA In 

development •• ••• ••

Invest in 6 miles of transit-only 
infrastructure by 2027

RTA, DPW, City 
Council, ORS Proposed •• ••

Redesign the regional public 
transportation system to increase 
access, capacity, and efficiency

September 
2022 RTA, ORS Complete •• ••• •••

Increase transit ridership
20% of 
trips by 
2030

RTA, ORS Underway ••

Invest in safe, low-stress, 
and comprehensive bicycle 
infrastructure

75 miles 
low-stress 
bikeways 
by 2025

DPW, ORS Underway •• ••

Expand bike share system 
2,000 
e-bikes by 
2025

ORS, BlueKrewe Underway •• •• •

CAEG: Improve public transport 
in underserved communities for 
faster and more reliable service

RTA, ORS Underway •• ••• ••

Zero emissions vehicles to reduce  
air pollution

Existing 
funds, 

Grants, 
Leases

75% of RTA’s fleet will be low or  
no-emissions vehicles by 2030 
(from Strategic Mobility Plan)

75% by 
2030; 
100%  
by 2050

RTA, ORS, 
Federal Transit 
Administration

In 
development ••• •

Increase ZEV use and facilitate  
the development of electric vehicle 
charging stations throughout  
the city

40% EVs 
by 2035; 
100%  
by 2050

ORS, DPW, CPC, 
Entergy Underway •• • •

CITY FOCUS: Increase ZEV use in 
City fleet

75% by 
2035 CAO, ORS New • • ••

CAEG: Increase accessibility  
of electric vehicles ORS Proposed • ••

CAEG: Place bike share locations  
in underserved neighborhoods BlueKrewe, ORS Proposed •••

Key Climate Action Priorities Summary Chart
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WASTE — 6% OF GHG EMISSIONS

Increase recycling rates through 
infrastructure and education

25% 
diversion 
rate by 
2030

CAO, Sanitation, 
Advisory 
Committee, 
Economic 
Development

Proposed

Commission a solid waste 
master plan to evaluate waste 
management opportunities

by 2024  Sanitation, ORS  Proposed •• ••

Secure funding for universal 
recycling and the construction of  
a local MRF

Sanitation, ORS New Grants ••

CITY FOCUS: Increase recycling at 
City facilities and reduce organic 
waste where possible

CAO, Property 
Management, 
Sanitation, Parks 
and Parkways

New •• ••

ADAPTATION AND NATURE

Increase green infrastructure and trees 
throughout the city over time

Existing, 
Grants

Complete at least 15 green 
infrastructure projects by 2035 to 
divert an additional 80M gallons 
from stormwater system

DPW, SWB, ORS Underway •• •• ••

Conduct citywide tree survey and 
canopy analysis

50% tree 
canopy by 
2030

Parks and 
Parkways, SOUL, 
NOLA Tree 
project

Complete ••• ••

Plant 40,000 trees by 2030
40,000 
new trees 
citywide by 
2030

Parks and 
Parkways Underway ••• •• •

10% canopy coverage in all 
neighborhoods

Parks and 
Parkways New ••• ••• •

Increase resilience of our energy  
and water infrastructure

Existing, 
grants, 
bonds

Conduct energy resilience study, 
map community energy assets, and 
develop recommendations

City Council, ORS In 
development •• •• ••

Implement microgrid pilot(s) for 
energy resilience ORS Underway •• •••

Make resilience improvements 
to critical water and drainage 
infrastructure

SWB, DPW Underway ••• ••• •••

CAEG: Establish equity framework 
for energy decisions in order  
to address the needs of all  
New Orleanians

Mayor, City Council Proposed •••

Key Climate Action Priorities Summary Chart
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Monitoring and Reporting
The City continues to work on our climate action priorities and will continue to update these 
strategies as needed. With membership in C40, the City has committed to updating the 
communitywide GHG inventory every two years and to always have an inventory that is no more 
than three years old, so an update is due later this year. Additionally, we commit to updating the 
climate action plan every five years or less.

Key performance indicators (KPIs) are the critical (key) indicators of progress toward an intended 
result. Our KPIs include measurement of the target milestones in the action summary chart and 
overall progress towards reductions. As one of the actions of this update, the City will add a 
climate action dashboard to the City’s website to have a centralized, public place available for 
interested stakeholders to check the City’s progress.

Actions Target KPI Frequency

Divest the City’s investments in 
fossil fuels and invest in clean 
energy and climate solutions

Full divestiture by 2025 % of city investments in  
fossil fuels annual

Establish regional green bank 
with FNO $1B invested by 2035 dollars in investments annual

Promote sustainable business 
practices and jobs

Sustainable contracting 
policy by 2024

a sustainable contracting policy  
in place; % of sustainable goals annual

Make climate action data 
available for analysis and action

Dashboard on website by 
end of 2023

dashboard on website and 
minimum annual updates annual

100% clean electricity by 2035 100% by 2035 power mix for energy generation 
supplied to local grid annual

Increase local renewable energy 
development 255 MW by 2035

KW installed by customer 
type (utility-scale, residential, 
commercial, industrial)

annual

Launch community solar 55 MW by 2025 # of subscribers/projects and  
KW installed annual

City Focus: Install solar on city 
property

Solar on city property  
by end of 2024 KW of solar installed annual

Use less energy in our buildings 2% annual savings by 2024 EnergySmart annual performance annual

Diversify travel to increase non-
auto trips

Reduce auto trips to <50% 
by 2030 travel activity by mode share annual

Increase transit ridership to 20% 
of trips by 2030

Make transit >20% of trips 
by 2030

ridership data from RTA and 
mode share annual

Invest in safe, low-stress bicycle 
infrastructure

75 miles low-stress bikeways 
by 2025 low-stress bikeways by mile annual

Expand bike share system 2,000 e-assist bikes by 2025 number of shared bikes in service annual

75% of RTA’s fleet will be low or 
no-emissions by 2030

75% by 2030; 100%  
by 2050 % of fleet low/no emissions annual

Invest in transit-priority 
infrastructure

6 miles of transit-only 
infrastructure by 2027

Number of transit-only lanes  
in service annual

Complete 15 green infrastructure 
projects by 2035

Divert 80M gallons from 
stormwater system gallons diverted annual

City Focus: Increase ZEV use  
in fleet

75% low/no emissions  
by 2035 % of fleet low/no emissions annual

Citywide tree and canopy survey 50% tree canopy by 2030 % of tree canopy in city boundary 5 years

Plant 40,000 trees by 2030 40,000 new trees citywide number of trees planted annual

Implement microgrid pilot(s) for 
energy resilience

A pilot microgrid in the City 
by 2025 yes/no microgrid N/A

Increase recycling rates 25% diversion rate by 2030 % of waste sent to  
recycling facilities N/A
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2019 NEW JERSEY 
ENERGY MASTER PLAN

Pathway to 2050

10   SECTION 2  |  EXECUTIVE SUMMARY   SECTION 2  |  EXECUTIVE SUMMARY 11 

There is near unanimous scientific consensus 
that the global threat of climate change is grave 
and that it demands swift local action and 
focused state leadership. However, there is also 
evidence that New Jersey’s current trajectory 
and efforts will be insufficient to reach the goals 
we have established to address climate change, 
including Governor Phil Murphy’s goal of 100% 
clean energy by 2050 and the Global Warming 
Response Act (GWRA) goal to reduce state 
greenhouse gas emissions 80% below 2006 
levels by 2050. Despite New Jersey’s successes 
since 2006 in reducing its carbon emissions, this 
is the state’s current reality and its challenge.

In response, New Jersey has developed a new 
Energy Master Plan (EMP) that encompasses a 
dramatically broader scope than any previous 
New Jersey EMP. The 2019 EMP includes 
rigorous goals and spans multiple sectors and 
governmental agencies – including the New 
Jersey Board of Public Utilities (NJBPU), the 
Department of Environmental Protection (NJDEP), 
the Department of Transportation (NJDOT), the 
Department of Community Affairs (NJDCA),  
the Department of Labor and Workforce Devel-
opment (NJDOL), the Economic Development 
Authority (NJEDA), and NJ TRANSIT – while 
also upholding NJBPU’s mission to provide a 
safe, reliable, resilient and affordable energy 
system for all New Jersey residents. 

The EMP defines “100% clean energy by 2050” 
to mean 100% carbon-neutral electricity  
generation1 and maximum electrification of the 
transportation and building sectors (the sectors 
that produce the greatest carbon emissions in 
the state) to meet or exceed the GWRA  
emissions reductions by 2050. Energy system 
modeling conducted for the EMP found that 
New Jersey can cost-effectively reach its goals 
of 100% clean energy and reduce its greenhouse 
gas emissions below the GWRA target largely 

SECTION 2 

EXECUTIVE
SUMMARY

1  Carbon-neutrality means having a net zero carbon footprint by eliminating 
carbon emissions or balancing carbon emissions with carbon removal.
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STRATEGY 2: 
Accelerate Deployment of Renewable Energy 
and Distributed Energy Resources. 

To successfully reduce New Jersey’s climate 
emissions and meet the state’s energy needs 
with clean energy, New Jersey should maximize 
the development of offshore wind and in-state 
renewable energy generation (including 
community solar) and the interconnection of 
zero-emission distributed energy resources 
(DER).2 Governor Murphy recently committed 
New Jersey to building 7,500 MW of offshore 
wind by 2035; energy system modeling further 
supports that New Jersey should optimally 
build 17,000 MW of solar energy and 2,500  
MW of energy storage by 2035, as well as  
support a moderate amount of investment in 
clean resources out-of-state.

In addition to the state’s ongoing work to 
enable this clean energy future, the state 
should also consider a new incentive delivery 
system to motivate additional carbon-neutral 
generation using a competitive approach to 
stimulating competition and investment, such 
as a Clean Energy Standard; develop low-cost 
loans or financing for DER; and develop a 
market-based mechanism to compensate DER 
for its full value stack at regional and federal 
levels. These commitments will support the 
economy and increase local jobs, encourage 
private sector investment, accelerate clean 
power production, and improve resiliency. 

STRATEGY 3: 
Maximize Energy Efficiency and Conservation 
and Reduce Peak Demand. 

New Jersey must strengthen efforts toward 
promoting energy efficiency and managing and 

reducing peak load, including clear energy- 
reduction goal setting and accountability, and 
must enforce the requirement that electric and 
gas utilities reduce consumption annually by  
at least 2% and 0.75%, respectively.

The state must ensure access to increased 
efficiency for all residents, including through 
such mechanisms as education and awareness 
campaigns, streamlining administrative barriers, 
and adopting equitable clean energy and 
energy efficiency financing mechanisms. New 
Jersey will reduce wasted energy through 
improvements in building thermal envelopes, 
appliance efficiency, energy benchmarking, 
equipment controls, strategic energy manage-
ment, and attention to peak demand reduction. 
Accordingly, the state must also strengthen 
building and energy codes and appliance 
standards.

STRATEGY 4: 
Reduce Energy Consumption and Emissions 

from the Building Sector. 

The building sector accounts for a combined 
62% of the state’s total end-use energy con-
sumption. Given this, the building sector should 
be largely decarbonized and electrified by 
2050 with an early focus on new construction 
and the electrification of oil- and propane- 
fueled buildings. New Jersey must electrify its 
state facilities, partner with private industry to 
establish electrified building demonstration 
projects, expand and accelerate the current 
statewide net zero carbon homes incentive  
programs for both new construction and existing 
homes, study and develop mechanisms and 
regulations to support net zero carbon new  
construction, and develop EV-ready and demand 
response-ready building codes for new multi-

through electrifying the transportation and 
building sectors, promoting energy efficiency, 
and meeting more than a doubling of load 
growth with 94% carbon-free electricity  
(the remaining 6% can be provided with carbon- 
neutral electricity). 

Successfully implementing the strategies within 
this EMP will result in a drastic reduction in New 
Jersey’s demand for fossil fuels. Making the 
building, transportation, and electricity sectors 
more efficient will also contribute greatly toward 
meeting the state’s goals, as eliminating wasted 
energy and reducing overall consumption is 
the most cost-effective and cleanest energy 
system option.

Importantly, in embracing this climate challenge, 
New Jersey is also poised to take advantage 
of a profound opportunity to expand the clean 
energy innovation economy, support New Jersey 
families, and create new long-term jobs. The 
state will also be sensitive to the potential for 
rising costs, and be aggressive in limiting these 
costs whenever possible through prioritization 
and phasing in goals over an appropriate and 

reasonable timeframe, as well as through  
measures including energy efficiency, revised 
rate design and ratemaking processes, and  
exercising more regulatory oversight over 
transmission projects. 

This 2019 EMP outlines a roadmap with seven 
main strategies to reach the goals of 100% 
clean energy and 80% emissions reductions 
from 2006 levels by 2050:

 STRATEGY 1: 
Reduce Energy Consumption and Emissions 
from the Transportation Sector. 

In New Jersey, the transportation sector  
accounts for 42% of the state’s net greenhouse 
gas (GHG) emissions, making it the largest 
emissions source in the state. The transportation 
sector should be almost entirely electrified by 
2050, with an early focus on light-duty  
(passenger) vehicles and short-range medium- 
and heavy-duty vehicles, particularly in  
environmental justice communities. 

New Jersey will continue to encourage electric 
vehicle (EV) adoption and deployment of EV 
charging infrastructure throughout the state, in 
part motivated by the launch of a tri-agency 
partnership, the Partnership to Plug In—co-led 
by NJBPU, NJDEP, and NJEDA—to focus on 
accelerating aspects of EV deployment. NJ 
TRANSIT will accelerate deployment of  
electric buses in urban areas and is establishing 
a schedule for bus fleet conversion. Further, 
there will be a concerted effort to explore  
alternative fuel technologies, reduce vehicle 
miles traveled, and reduce port emissions 
through initiatives such as expansion of mass 
transit and electrification of port and airport 
vehicles and equipment. Fortunately, these 
changes will also yield many economy-wide 
financial and health benefits.

THIS 2019 EMP 
OUTLINES A 
ROADMAP WITH 
SEVEN MAIN 
STRATEGIES TO 
REACH THE GOAL 
OF 100% CLEAN 
ENERGY BY 2050

2  Distributed energy resources (DER) are on-site systems, equipment, or processes that are appropriately sized, modular, and decentralized, as compared 
to larger, centralized power plants, that also include transmission and distribution systems. DER can be either grid-connected or off-grid energy systems 
located in or near the place where energy is used.
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New Jersey must support the growth of in-state 
clean energy industries through workforce 
training programs, clean energy finance solu-
tions, and investments in innovative research 
and development programs. This should include 
a clean energy workforce needs assessment, 
a clean energy job training program to assist 
current New Jersey workers to pivot their skills 
as necessary to meet changing industry needs, 
and a vocational training program to establish 
a pipeline of well-qualified, modern energy 
specialists. 

The state will also explore the establishment of 
a New Jersey Green Bank that would leverage 
public dollars to grow private sector investment, 
provide low-cost financing, and develop financial 
protocols to support New Jersey’s clean energy 
economy and the goals of the EMP, such as 
lowering the cost of capital for renewables and 
energy efficiency projects. Finally, New Jersey 
has capitalized on offshore wind economic 
development opportunities by proposing the 
establishment of a WIND Institute, which is 
charged with developing and implementing a 
plan to create a regional hub for New Jersey’s 
burgeoning offshore wind industry and build 
upon the Murphy administration’s commitment 

to making New Jersey a national leader in 
offshore wind. The state will also take the 
necessary steps to establish a Clean Energy 
New Technology Incubator to fund and support 
research, development, and commercialization 
for upcoming clean energy technologies, and a 
Clean Buildings Hub to develop workforce 
training, awareness, and education for builders, 
architects, contractors, engineers, real estate, 
and code enforcers in the most efficient con-
struction and retrofitting building techniques.

Importantly, all of this necessary activity  
will generate considerable job-creation and 
economic benefits. This will significantly 
contribute to the state’s clean energy innovation 
economy while also building out New Jersey’s 
clean energy future.

To develop a quantitative and analytical 
pathway to achieve the dual goals of 100% clean 
energy and the GWRA emissions reductions 
requirements, NJBPU and NJDEP worked 
together with two contractors, Rocky Mountain 
Institute (RMI) and Evolved Energy Research 
(Evolved), to develop an Integrated Energy Plan 
for New Jersey.

unit dwellings and commercial construction. 
The state must also develop a transition plan 
to a fully electrified building sector, including 
incentivizing appliances like electrified heat 
pumps and hot water heaters.

STRATEGY 5: 
Decarbonize and Modernize New Jersey’s 
Energy System. 

New Jersey must plan for, finance, and imple-
ment distribution system upgrades that will be 
required to handle increased electrification  
and DER integration. 

The utilities will establish Integrated Distribution 
Plans (IDPs) to allow for the anticipated growth 
of DER and EV charging on the electric distribu-
tion system, and should propose and adopt 
tariffs and other platforms that encourage 
non-wires solutions using private sector invest-
ment. This also involves modifying current rate 
design and ratemaking processes to empower 
customers’ energy management and self- 
generation (especially as EVs are increasingly 
adopted), align utility incentives with state 
goals, and facilitate long-term planning and 
investment strategies. Importantly, NJBPU will 
exercise its regulatory jurisdiction and increase 
oversight over transmission upgrades. 

Further, as New Jersey takes active steps to 
decarbonize its energy sector, the gas public 
utilities must assess existing pipeline capacity 
and plan for a gradual reduction in system 
use safely, reliably, and affordably, including 
through the use of non-pipeline solutions. 
Finally, the gas public utilities must prioritize 
the repair or possible replacement of pipelines 
leaking methane.

STRATEGY 6: 
Support Community Energy Planning and 
Action with an Emphasis on Encouraging and 
Supporting Participation by Low- and  
Moderate-Income and Environmental Justice 
Communities. 

The state has a responsibility to facilitate equal 
access to and representation within the clean 
energy economy and all the opportunities and 
benefits it provides. In addition, many of the 
state’s economic, climate, and energy goals 
will be strengthened and enhanced with local 
support and implementation. 

New Jersey will support and incentivize local, 
clean power generation, especially rooftop solar 
and community solar, and prioritize clean 
transportation options in low- and moderate- 
income and environmental justice communities. 
The state will also encourage municipalities 
that house predominantly low- and moderate- 
income populations to establish community 
energy plans and enact them with state support 
to develop programs that support affordable 
and equitable access to renewable energy and 
energy efficiency. Finally, the state will work 
with municipalities to establish local workforce 
opportunities and job training programs.

STRATEGY 7: 
Expand the Clean Energy Innovation Economy. 

New Jersey will expand upon its existing 52,000 
clean energy jobs and invest in developing 
clean energy knowledge, services, and products 
that can be exported to other regions around the 
country and around the world, thereby driving 
investments and growing jobs. New Jersey will 
attract supply chain businesses to create  
dynamic new clean energy industry clusters 
and bring cutting-edge clean energy research 
and development to the state. 

NEW JERSEY  
WILL EXPAND  
UPON ITS  
EXISTING  
52,000 CLEAN  
ENERGY JOBS
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The Integrated Energy Plan analyzed changes 
to New Jersey’s economy-wide energy system 
(including the electricity, transportation, industry, 
and building sectors) that would allow the state 
to meet its clean energy targets, its emission 
reduction targets, and its energy needs while 
containing costs. Specifically, the Integrated 
Energy Plan incorporated analyses on electricity 
generation, transmission, and distribution; 
transportation across all vehicle classes; and 
energy demand from residential, commercial 
and industrial buildings and built a physical 
model of an energy system that would meet 
New Jersey’s energy needs across all sectors. 
Modeling proceeded in three steps. The model:

 1.   projected New Jersey’s energy service 
needs through 2050; 

 2.   calculated the gas fuel, liquid fuel,  
and electricity required using a stock 
rollover model; and 

 3.   optimized the infrastructure and fuels 
that would provide this energy while 
meeting emissions targets at the lowest 
possible cost. 

The modeling made a number of key assump-
tions. Using input garnered from two workshops 
and several webinars and conversations with 
representative stakeholders, the Integrated 
Energy Plan team defined nine sets of  
assumptions (i.e., scenarios) and re-ran the 
model using each assumption set.

The Integrated Energy Plan provides a roadmap 
that demonstrates how the state can reliably 
and affordably meet its climate and energy 
objectives through 2050, which in this report is 
defined as the Least Cost scenario. The modeling 
shows that there are additional pathways to 
achieve the state’s GHG emission reduction 
goals and energy needs, but those paths are 
expected to cost more and take more time to 

fully implement, delaying the urgent need to 
reduce harmful emissions as quickly as possible.

Several key findings emerged from the Integrated 
Energy Plan analysis:

•  New Jersey can meet the 2050 Global 
Warming Response Act requirement and 
100% clean energy target by aggressively 
deploying existing technologies today 
and adopting new technologies as they 
become cost-competitive.

•  The costs to meet New Jersey’s emissions 
and energy targets are small compared 
to total energy system spending and are 
offset by clean air and climate benefits.

•  Existing policies reduce emissions and 
are a strong start, but are not sufficient 
to meet 2050 targets. New Jersey must 
pursue further action to accelerate its 
energy system transformation.

•  A least-cost energy system that meets 
New Jersey’s emissions and clean  
energy targets looks quite different from 
today’s system, including significantly 
higher levels of renewables deployment, 
building electrification, and transportation 
electrification. 

•  Both in-state investment and regional 
coordination are needed to meet New 
Jersey’s needs and emissions targets at 
least cost.

The Integrated Energy Plan analysis process 
suggests a set of most prudent actions that 
will allow the state to maintain options and 
ultimately meet its climate and energy goals 
at least cost. The following table summarizes 
insights and recommendations from the Inte-
grated Energy Plan, categorized according to 
the first five EMP strategies, which are specific 
to the energy sector:

•   Continuing deployment of in-state renewables and  
distributed energy resources, above current goals, is  
consistent with a least-cost path to meeting 2050 targets.

•   Coordination with neighboring states and regional markets 
can allow New Jersey to complement in-state renewables 
with low-cost, out-of-state resources.

•   Retention, but not near-term expansion, of existing gas 
and nuclear capacity can allow New Jersey to preserve 
reliability and meet clean energy goals. 

•   Continued prioritization of energy efficiency measures and 
programs can significantly reduce energy consumption—
including through the adoption of electric vehicles and heat 
pumps—and lower the costs of powering New Jersey’s 
economy with clean energy.

•   Building electrification reduces final energy demand and 
allows buildings to efficiently utilize clean electricity for 
space heat and water heat. 

•   Electrification programs for new construction can lay the 
groundwork for an in-state workforce to retrofit existing 
buildings.

•   New Jersey’s electricity load doubles by 2050 due to 
building and vehicle electrification. 

•   Carefully planned grid modernization investments can 
support electrification while containing costs for ratepayers.

•   New Jersey’s natural gas use declines to less than one 
fifth of today’s levels by 2050, likely reducing the need 
for gas distribution system expansion.

2.   Accelerate  
deployment of 
renewable energy 
and distributed  
energy resources

3.   Maximize energy 
efficiency and  
conservation  
and reduce peak 
demand 

4.   Reduce energy 
consumption and 
emissions from the 
building sector

5.   Decarbonize and 
modernize New 
Jersey’s energy 
system

•   Accelerating the transition to electric vehicles allows the 
transportation sector, currently the largest source of carbon 
emissions in New Jersey, to run on clean electricity.

Integrated Energy Plan Insights and Recommendations

1.   Reduce energy 
consumption and 
emissions from 
the transportation 
sector

EMP Strategy
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The findings from the Integrated Energy Plan, 
as well as the many other studies NJBPU has 
conducted under this administration, have been 
incorporated into the final EMP. 

The EMP is a living document that will guide 
New Jersey through the next 30 years. Given 
this, it acknowledges that there are forthcoming 
technologies that are not yet available or 

developed, and allows enough flexibility to use 
today’s tools but also incorporate tomorrow’s 
advances. This final 2019 EMP includes strategies 
and goals to reach 100% clean energy and at 
least an 80% reduction in greenhouse gas 
emissions by 2050 while expanding the clean 
energy innovation economy and supporting 
Governor Murphy’s vision for a “Stronger and 
Fairer” New Jersey. 

SECTION 3 

ENERGY 
AND
CLIMATE
CHANGE

“ WHEREAS, the international scientific and political communities have widely 

accepted that human activity is the main driver of global climate change and 

its corresponding deleterious impacts on our natural environment; and 

WHEREAS, traditional methods of energy production that rely on the burning 

of fossil fuels release harmful emissions of carbon dioxide and other greenhouse 

gases, which in turn contribute to global climate change; and WHEREAS, in 

order to curtail the serious impacts of global climate change caused by 

greenhouse gas emissions, New Jersey must shift away from its reliance on 

fossil fuels as a primary energy source and turn to clean energy sources…

“ This 2019 Energy Master Plan (the “2019 Plan”) shall provide a comprehensive 

blueprint for the total conversion of the State’s energy production profile to 

100% clean energy sources on or before January 1, 2050…”

  Governor Phil Murphy, Executive Order No. 28

“
Governor Phil Murphy highlights his administration’s economic successes over the past year on the one-year anniversary 

of the release of his economic vision plan at Rowan University on October 1, 2019.
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                STATE OF NEW YORK
        ________________________________________________________________________

            S. 6599                                                  A. 8429

                               2019-2020 Regular Sessions

                SENATE - ASSEMBLY

                                      June 18, 2019
                                       ___________

        IN  SENATE  --  Introduced  by Sens. KAMINSKY, HOYLMAN, ADDABBO, BAILEY,
          BENJAMIN, BIAGGI, BRESLIN, BROOKS, CARLUCCI, COMRIE, GAUGHRAN, GIANAR-
          IS, GOUNARDES, HARCKHAM, JACKSON, KAPLAN, KAVANAGH, KENNEDY,  KRUEGER,
          LIU,   MARTINEZ,  MAY,  MAYER,  METZGER,  MONTGOMERY,  MYRIE,  PARKER,
          PERSAUD, RAMOS, RIVERA, SALAZAR, SANDERS, SEPULVEDA, SERRANO, SKOUFIS,
          STAVISKY, STEWART-COUSINS, THOMAS -- (at request of the  Governor)  --
          read  twice  and  ordered printed, and when printed to be committed to
          the Committee on Rules

        IN ASSEMBLY -- Introduced by M. of A. ENGLEBRIGHT, LIFTON, FAHY,  ORTIZ,
          CAHILL,  WALKER,  CARROLL,  L. ROSENTHAL, THIELE, JAFFEE, SIMON, OTIS,
          DINOWITZ, WILLIAMS, ROZIC, ABINANTI, MOSLEY,  BARRETT,  STECK,  GALEF,
          GOTTFRIED,  LUPARDO,  PHEFFER AMATO,  DE LA ROSA, JEAN-PIERRE, COLTON,
          CUSICK, PEOPLES-STOKES, SEAWRIGHT, PICHARDO, WEPRIN,  SIMOTAS,  GLICK,
          FERNANDEZ,  D'URSO,  O'DONNELL, GRIFFIN, REYES, BURKE, SOLAGES, ROMEO,
          STIRPE, MAGNARELLI, EPSTEIN, TAYLOR, FALL, CRUZ, STERN,  SANTABARBARA,
          BRONSON,  BARNWELL,  DAVILA, HEVESI, NIOU, HUNTER, M. G. MILLER, BENE-
          DETTO, RODRIGUEZ,  QUART,  WRIGHT,  HYNDMAN,  CRESPO,  FRONTUS,  RYAN,
          SAYEGH,  BARRON,  PRETLOW,  GUNTHER, RICHARDSON, RAYNOR, KIM, McMAHON,
          DICKENS, JACOBSON,  WEINSTEIN  --  Multi-Sponsored  by  --  M.  of  A.
          DenDEKKER,  LENTOL,  NOLAN, PAULIN, RAMOS -- (at request of the Gover-
          nor) -- read once and referred to the Committee on Ways and Means

        AN ACT to amend the environmental conservation law, the  public  service
          law,  the public authorities law, the labor law and the community risk
          and resiliency act, in relation to establishing  the  New  York  state
          climate leadership and community protection act

          The People of the State of New York, represented in Senate and Assem-
        bly, do enact as follows:

     1    Section 1. Legislative findings and declaration. The legislature here-
     2  by  enacts  the  "New  York  state  climate  leadership  and   community
     3  protection act" and finds and declares that:

         EXPLANATION--Matter in  (underscored) is new; matter in bracketsitalics
                              [ ] is old law to be omitted. 
                                                                   LBD12037-01-9
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     1    1.  Climate  change is adversely affecting economic well-being, public
     2  health, natural resources, and the environment of New York. The  adverse
     3  impacts of climate change include:
     4    a.  an  increase  in  the  severity  and  frequency of extreme weather
     5  events, such as storms, flooding, and heat waves, which can cause direct
     6  injury or death, property damage, and ecological damage  (e.g.,  through
     7  the release of hazardous substances into the environment);
     8    b.  rising  sea  levels, which exacerbate damage from storm surges and
     9  flooding, contribute to coastal erosion  and  saltwater  intrusion,  and
    10  inundate  low-lying  areas,  leading to the displacement of or damage to
    11  coastal habitat, property, and infrastructure;
    12    c. a decline in freshwater and saltwater fish populations;
    13    d. increased average temperatures, which increase the demand  for  air
    14  conditioning and refrigeration among residents and businesses;
    15    e. exacerbation of air pollution; and
    16    f.  an  increase  in  the  incidences  of  infectious diseases, asthma
    17  attacks, heart  attacks,  and  other  negative  health  outcomes.  These
    18  impacts  are  having  a detrimental effect on some of New York's largest
    19  industries, including agriculture, commercial shipping, forestry,  tour-
    20  ism,  and  recreational and commercial fishing. These impacts also place
    21  additional strain on the physical infrastructure that delivers  critical
    22  services  to  the  citizens  of  New York, including the state's energy,
    23  transportation, stormwater, and wastewater infrastructure.
    24    2. a. The severity of current climate change and the threat  of  addi-
    25  tional and more severe change will be affected by the actions undertaken
    26  by  New York and other jurisdictions to reduce greenhouse gas emissions.
    27  According to the U.S. Global Change Research Program  (USGCRP)  and  the
    28  Intergovernmental Panel on Climate Change (IPCC), substantial reductions
    29  in  greenhouse gas emissions will be required by mid-century in order to
    30  limit global warming to no more than 2°C and  ideally  1.5°C,  and  thus
    31  minimize  the  risk of severe impacts from climate change. Specifically,
    32  industrialized countries must reduce their greenhouse gas  emissions  by
    33  at  least  80%  below  1990  levels by 2050 in order to stabilize carbon
    34  dioxide equivalent concentrations at 450 parts  per  million--the  level
    35  required to stay within the 2°C target.
    36    b. On December 12, 2015, one hundred ninety-five countries at the 21st
    37  Conference  of the parties of the United Nations Framework Convention on
    38  Climate Change adopted an agreement addressing greenhouse gas  emissions
    39  mitigation,  adaptation, and finance starting in the year 2020, known as
    40  the Paris Agreement. The Paris Agreement  was  adopted  on  November  4,
    41  2016,  and  is  the  largest  concerted  global effort to combat climate
    42  change to date.
    43    3. Action undertaken by New York to reduce greenhouse  emissions  will
    44  have  an  impact  on  global  greenhouse  gas  emissions and the rate of
    45  climate change. In addition, such action will encourage other  jurisdic-
    46  tions to implement complementary greenhouse gas reduction strategies and
    47  provide  an  example  of how such strategies can be implemented. It will
    48  also advance the development of green technologies and sustainable prac-
    49  tices within the private sector, which  can  have  far-reaching  impacts
    50  such  as a reduction in the cost of renewable energy components, and the
    51  creation of jobs and tax revenues in New York.
    52    4. It shall therefore be a goal of the state of  New  York  to  reduce
    53  greenhouse  gas  emissions from all anthropogenic sources 100% over 1990
    54  levels by the year 2050, with an incremental target of  at  least  a  40
    55  percent  reduction  in  climate pollution by the year 2030, in line with
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     1  USGCRP and IPCC projections of what  is  necessary  to  avoid  the  most
     2  severe impacts of climate change.
     3    5.  Although  substantial  emissions reductions are necessary to avoid
     4  the most severe impacts  of  climate  change,  complementary  adaptation
     5  measures  will  also  be  needed  to  address those risks that cannot be
     6  avoided. Some of the impacts of climate change are already observable in
     7  New York state  and  the  northeastern  United  States.  Annual  average
     8  temperatures  are  on  the  rise,  winter snow cover is decreasing, heat
     9  waves and precipitation are  intensifying,  and  sea  levels  along  New
    10  York's  coastline  are  approximately  one foot higher than they were in
    11  1900.  New York has also experienced an increasing number of extreme and
    12  unusual  weather  events,  like  Hurricanes  Irene  and  Lee   and   the
    13  unprecedented  Superstorm Sandy in 2012, which caused at least 53 deaths
    14  and $32 billion in damage in New York state.
    15    6. New York  should  therefore  minimize  the  risks  associated  with
    16  climate  change  through  a  combination of measures to reduce statewide
    17  greenhouse gas emissions and improve the resiliency of  the  state  with
    18  respect  to  the  impacts  and  risks  of  climate change that cannot be
    19  avoided.
    20    7. Climate change especially heightens the vulnerability of  disadvan-
    21  taged communities, which bear environmental and socioeconomic burdens as
    22  well as legacies of racial and ethnic discrimination. Actions undertaken
    23  by New York state to mitigate greenhouse gas emissions should prioritize
    24  the  safety  and  health of disadvantaged communities, control potential
    25  regressive impacts of future climate change  mitigation  and  adaptation
    26  policies  on  these communities, and prioritize the allocation of public
    27  investments in these areas.
    28    8. Creating good jobs and a thriving economy is a core concern of  New
    29  York  state.    Shaping  the  ongoing transition in our energy sector to
    30  ensure that it creates good jobs and protects  workers  and  communities
    31  that  may lose employment in the current transition must be key concerns
    32  of our climate policy. Setting  clear  standards  for  job  quality  and
    33  training  standards  encourages  not only high-quality work but positive
    34  economic impacts.
    35    9. Workers are at the front lines of  climate  change.    Construction
    36  workers  and  building  service  workers  were some of the first workers
    37  dedicated to cleaning up damage inflicted by recent storms. These  work-
    38  ers  were  often operating in unsafe and toxic environments, cleaning up
    39  mold, and working in unstable buildings. In order to protect the  health
    40  and  welfare of these workers, it is in the interest of the state of New
    41  York to establish safe and healthy working conditions and proper  train-
    42  ing  for workers involved in climate change related activities. In addi-
    43  tion, much of the infrastructure work preparing our state for additional
    44  climate change events must happen quickly and efficiently. It is in  the
    45  interest  of  the  state  to  ensure labor harmony and promote efficient
    46  performance of work on climate change related work  sites  by  requiring
    47  workers to be well-trained and adequately compensated.
    48    10.  Ensuring  career  opportunities  are created and shared geograph-
    49  ically and demographically is necessary to ensure  increased  access  to
    50  good  jobs  for marginalized communities while making the same neighbor-
    51  hoods more resilient.  Climate change has a disproportionate  impact  on
    52  low-income  people,  women,  and  workers.  It is in the interest of the
    53  state of New York to protect and promote the interests of  these  groups
    54  against  the  impacts of climate change and severe weather events and to
    55  advance our equity goals by ensuring quality employment opportunities in
    56  safe working environments.
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     1    11. The complexity  of  the  ongoing  energy  transition,  the  uneven
     2  distribution  of  economic opportunity, and the disproportionate cumula-
     3  tive economic and environmental burdens on communities mean  that  there
     4  is a strong state interest in setting a floor statewide for labor stand-
     5  ards, but allowing and encouraging individual agencies and local govern-
     6  ments to raise standards.
     7    12.  By  exercising  a  global leadership role on greenhouse gas miti-
     8  gation and climate change adaptation, New York will position its  econo-
     9  my,  technology centers, financial institutions, and businesses to bene-
    10  fit from national and international efforts to address  climate  change.
    11  New  York  state  has  already  demonstrated  leadership in this area by
    12  undertaking efforts such as:
    13    a. executive order no. 24 (2009), establishing a goal to reduce green-
    14  house gas emissions 80% by the year  2050,  creating  a  climate  action
    15  council, and calling for preparation of a climate action plan;
    16    b.  chapter 433 of the laws of 2009, establishing a state energy plan-
    17  ning board and requiring the board to adopt a state energy plan;
    18    c. chapter 388 of the laws of 2011, directing the department of  envi-
    19  ronmental  conservation  to  promulgate  rules  and regulations limiting
    20  emissions of carbon dioxide by newly constructed major generating facil-
    21  ities;
    22    d. the adoption of a state energy plan establishing clean energy goals
    23  for the year 2030 aimed at reducing greenhouse gas  emission  levels  by
    24  40% from 1990 levels, producing 70% of electricity from renewable sourc-
    25  es,  increasing  energy efficiency from 2012 levels by 23% and the addi-
    26  tional expressed goal of  reducing  100%  of  the  electricity  sector's
    27  greenhouse gas emissions by 2040;
    28    e.  collaboration  with  other  states  on the Regional Greenhouse Gas
    29  Initiative, and the development of a regional low carbon fuel standard;
    30    f. creation of new offices and task forces to address climate  change,
    31  including  the  New  York  state office of climate change, the renewable
    32  energy task force, and the sea level rise task force; and
    33    g. the enactment of the Community  Risk  and  Resiliency  Act  (CRRA),
    34  which requires agencies to consider sea level rise and other climate-re-
    35  lated events when implementing certain state programs.
    36    This legislation will build upon these past developments by creating a
    37  comprehensive regulatory program to reduce greenhouse gas emissions that
    38  corresponds  with the targets established in executive order no. 24, the
    39  state energy plan, and USGCRP and IPCC projections.
    40    § 2. The environmental conservation law is amended  by  adding  a  new
    41  article 75 to read as follows:
    42                                 ARTICLE 75
    43                               CLIMATE CHANGE
    44  Section 75-0101. Definitions.
    45          75-0103. New York state climate action council.
    46          75-0105. Statewide greenhouse gas emissions report.
    47          75-0107. Statewide greenhouse gas emissions limits.
    48          75-0109. Promulgation of regulations to achieve statewide green-
    49                     house gas emissions reductions.
    50          75-0111. Climate justice working group.
    51          75-0113. Value of carbon.
    52          75-0115. Community air monitoring program.
    53          75-0117. Investment of funds.
    54          75-0119. Implementation reporting.
    55  § 75-0101. Definitions.
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     1    For the purposes of this article the following terms shall have the
     2  following meanings:
     3    1. "Allowance" means an authorization to emit, during a specified
     4  year, up to one ton of carbon dioxide equivalent.
     5    2. "Carbon dioxide equivalent" means the amount of carbon dioxide by
     6  mass that would produce the same global warming impact as a given mass
     7  of another greenhouse gas over an integrated twenty-year time frame
     8  after emission.
     9    3. "Co-pollutants" means hazardous air pollutants produced by green-
    10  house gas emissions sources.
    11    4. "Council" means the New York state climate action council estab-
    12  lished pursuant to section 75-0103 of this article.
    13    5. "Disadvantaged communities" means communities that bear burdens of
    14  negative public health effects, environmental pollution, impacts of
    15  climate change, and possess certain socioeconomic criteria, or comprise
    16  high-concentrations of low- and moderate- income households, as identi-
    17  fied pursuant to section 75-0111 of this article.
    18    6. "Emissions reduction measures" means programs, measures and stand-
    19  ards, authorized pursuant to this chapter, applicable to sources or
    20  categories of sources, that are designed to reduce emissions of green-
    21  house gases.
    22    7. "Greenhouse gas" means carbon dioxide, methane, nitrous oxide,
    23  hydrofluorocarbons, perfluorocarbons, sulfur hexafluoride, and any other
    24  substance emitted into the air that may be reasonably anticipated to
    25  cause or contribute to anthropogenic climate change.
    26    8. "Greenhouse gas emission limit" means the maximum allowable level
    27  of statewide greenhouse gas emissions, in a specified year, expressed in
    28  tons of carbon dioxide equivalent, as determined by the department
    29  pursuant to this article.
    30    9. "Greenhouse gas emission offset" means a deduction representing one
    31  metric ton of carbon dioxide equivalent emissions, reduced, avoided, or
    32  sequestered by a greenhouse gas emission offset project from a measured
    33  baseline of emissions pursuant to the statewide greenhouse gas emissions
    34  report.
    35    10. "Greenhouse gas emission offset projects" means one or more
    36  projects, including:
    37    a. Natural carbon sinks including but not limited to afforestation,
    38  reforestation, or wetlands restoration;
    39    b. Greening infrastructure;
    40    c. Restoration and sustainable management of natural and urban forests
    41  or working lands, grasslands, coastal wetlands and sub-tidal habitats;
    42    d. Efforts to reduce hydrofluorocarbon refrigerant, sulfur hexafluor-
    43  ide, and other ozone depleting substance releases;
    44    e. Anaerobic digesters, where energy produced is directed toward
    45  localized use;
    46    f. Carbon capture and sequestration;
    47    g. Ecosystem restoration; and
    48    h. Other types of projects recommended by the council in consultation
    49  with the climate justice working group that provide public health and
    50  environmental benefits, and do not create burdens in disadvantaged
    51  communities.
    52    11. "Greenhouse gas emission source" or "source" means any anthropo-
    53  genic source or category of anthropogenic sources of greenhouse gas
    54  emissions, determined by the department:
    55    a. whose participation in the program will enable the department to
    56  effectively reduce greenhouse gas emissions; and,
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     1    b. that are capable of being monitored for compliance.
     2    12. "Leakage" means a reduction in emissions of greenhouse gases with-
     3  in the state that is offset by an increase in emissions of greenhouse
     4  gases outside of the state.
     5    13. "Statewide greenhouse gas emissions" means the total annual emis-
     6  sions of greenhouse gases produced within the state from anthropogenic
     7  sources and greenhouse gases produced outside of the state that are
     8  associated with the generation of electricity imported into the state
     9  and the extraction and transmission of fossil fuels imported into the
    10  state. Statewide emissions shall be expressed in tons of carbon dioxide
    11  equivalents.
    12    14. "Statewide greenhouse gas emissions limit" or "statewide emissions
    13  limit" means the maximum allowable level of statewide greenhouse gas
    14  emissions in a specified year, as determined by the department pursuant
    15  to this article.
    16    15. "Environmental justice advisory group" shall mean the permanent
    17  environmental justice advisory group established by a chapter of the
    18  laws of two thousand nineteen amending the environmental conservation
    19  law relating to establishing a permanent environmental justice advisory
    20  group and an environmental justice interagency coordinating council, as
    21  proposed in legislative bills numbers S. 2385 and A. 1564.
    22  § 75-0103. New York state climate action council.
    23    1. There is hereby established the New York state climate action coun-
    24  cil ("council") which shall consist of the following twenty-two members:
    25    a. the commissioners of transportation, health, economic development,
    26  agriculture and markets, housing and community renewal, environmental
    27  conservation, labor, the chairperson of the public service commission,
    28  the presidents of the New York state energy research and development
    29  authority; New York power authority; Long Island power authority; the
    30  secretary of state, or their designees.
    31    b. two non-agency expert members appointed by the governor;
    32    c. three members to be appointed by the temporary president of the
    33  senate;
    34    d. three members to be appointed by the speaker of the assembly;
    35    e. one member to be appointed by the minority leader of the senate;
    36  and
    37    f. one member to be appointed by the minority leader of the assembly.
    38    2. The at large members shall include at all times individuals with
    39  expertise in issues relating to climate change mitigation and/or adapta-
    40  tion, such as environmental justice, labor, public health and regulated
    41  industries.
    42    3. Council members shall receive no compensation for their services
    43  but shall be reimbursed for actual and necessary expenses incurred in
    44  the performance of their duties.
    45    4. The co-chairpersons of the council shall be the commissioner of
    46  environmental conservation and the president of the New York state ener-
    47  gy research and development authority or their designee.
    48    5. Each member of the council shall be entitled to one vote. The coun-
    49  cil's approval and adoption of the final scoping plan pursuant to this
    50  section, and any subsequent interim updates thereto, shall require a
    51  supermajority of the council. No action may be taken by the council
    52  unless there is a quorum, which shall at all times be a majority of the
    53  members of the council.
    54    6. Any vacancies on the council shall be filled in the manner provided
    55  for the initial appointment.
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     1    7. The council shall convene advisory panels requiring special exper-
     2  tise and, at a minimum, shall establish advisory panels on transporta-
     3  tion, energy intensive and trade-exposed industries, land-use and local
     4  government, energy efficiency and housing, power generation, and agri-
     5  culture and forestry. The purpose of the advisory panels shall be to
     6  provide recommendations to the council on specific topics, in its prepa-
     7  ration of the scoping plan, and interim updates to the scoping plan, and
     8  in fulfilling the council's ongoing duties.
     9    a. Each advisory panel shall be chaired by the relevant agency head or
    10  his or her designee. The council may convene and dissolve additional
    11  advisory panels, in its sole discretion, and pursuant to the require-
    12  ments herein.
    13    b. Advisory panels shall be comprised of no more than five voting
    14  members. The council shall elect advisory panel members, and such
    15  membership shall at all times represent individuals with direct involve-
    16  ment or expertise in matters to be addressed by the advisory panels
    17  pursuant to this section.
    18    c. Advisory panels shall work directly with the council on the prepa-
    19  ration of the scoping plan pursuant to this section. Each advisory panel
    20  shall coordinate with the environmental justice advisory group and
    21  climate justice working group.
    22    d. All agencies of the state or subdivisions thereof may, at the
    23  request of any such advisory panel or the council, provide the advisory
    24  panel with such facilities, assistance, and data as will enable advisory
    25  panels to carry out their powers and duties.
    26    8. The council shall convene a just transition working group. The
    27  working group shall be chaired by the commissioner of labor and the
    28  president of the New York state energy research and development authori-
    29  ty and shall consist of no less than thirteen, but no more than seven-
    30  teen members and shall include the commissioners of housing and communi-
    31  ty renewal, the chair of the department of public service,
    32  representatives of environmental justice communities and representatives
    33  of labor organizations, clean energy developers and at least five repre-
    34  sentatives of distinct energy-intensive industries. The just transition
    35  working group shall:
    36    a. advise the council on issues and opportunities for workforce devel-
    37  opment and training related to energy efficiency measures, renewable
    38  energy and other clean energy technologies, with specific focus on
    39  training and workforce opportunities for disadvantaged communities, and
    40  segments of the population that may be underrepresented in the clean
    41  energy workforce such as veterans, women and formerly incarcerated
    42  persons;
    43    b. identify energy-intensive industries and related trades and identi-
    44  fy sector specific impacts of the state's current workforce and avenues
    45  to maximize the skills and expertise of New York state workers in the
    46  new energy economy;
    47    c. identify sites of electric generating facilities that may be closed
    48  as a result of a transition to a clean energy sector and the issues and
    49  opportunities presented by reuse of those sites;
    50    d. with respect to potential for greenhouse gas emission limits devel-
    51  oped by the department of environmental conservation pursuant to this
    52  article, advise the council on the potential impacts of carbon leakage
    53  risk on New York state industries and local host communities, including
    54  the impact of any potential carbon reduction measures on the competi-
    55  tiveness of New York state business and industry;
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     1    e. advise the council and conduct stakeholder outreach on any other
     2  workforce matters directed by the council; and
     3    f. at a time frame determined by the council, prepare and publish
     4  recommendations to the council on how to address: issues and opportu-
     5  nities related to the energy-intensive and trade-exposed entities; work-
     6  force development for trade-exposed entities, disadvantaged communities
     7  and underrepresented segments of the population; measures to minimize
     8  the carbon leakage risk and minimize anti-competitiveness impacts of any
     9  potential carbon policies and energy sector mandates.
    10    g. The just transition working group is hereby authorized and directed
    11  to conduct a study of and report on:
    12    i. The number of jobs created to counter climate change, which shall
    13  include but not be limited to the energy sector, building sector, trans-
    14  portation sector, and working lands sector;
    15    ii. The projection of the inventory of jobs needed and the skills and
    16  training required to meet the demand of jobs to counter climate change;
    17  and
    18    iii. Workforce disruption due to community transitions from a low
    19  carbon economy.
    20    9. The department and the New York state energy research and develop-
    21  ment authority shall provide the council with such facilities, assist-
    22  ance and data as will enable the council to carry out its powers and
    23  duties. Additionally, all other agencies of the state or subdivisions
    24  thereof may, at the request of the co-chairpersons, provide the council
    25  with such facilities, assistance, and data as will enable the council to
    26  carry out its powers and duties.
    27    10. The council shall consult with the climate justice working group
    28  established in section 75-0111 of this article, the department of state
    29  utility intervention unit, and the federally designated electric bulk
    30  system operator.
    31    11. The council shall on or before two years of the effective date of
    32  this article, prepare and approve a scoping plan outlining the recommen-
    33  dations for attaining the statewide greenhouse gas emissions limits in
    34  accordance with the schedule established in section 75-0107 of this
    35  article, and for the reduction of emissions beyond eighty-five percent,
    36  net zero emissions in all sectors of the economy, which shall inform the
    37  state energy planning board's adoption of a state energy plan in accord-
    38  ance with section 6-104 of the energy law. The first state energy plan
    39  issued subsequent to completion of the scoping plan required by this
    40  section shall incorporate the recommendations of the council.
    41    12. The draft scoping plan shall be developed in consultation with the
    42  environmental justice advisory group, and the climate justice working
    43  group established pursuant to section 75-0111 of this article and other
    44  stakeholders.
    45    a. The council shall hold at least six regional public comment hear-
    46  ings on the draft scoping plan, including three meetings in the upstate
    47  region and three meetings in the downstate region, and shall allow at
    48  least one hundred twenty days for the submission of public comment.
    49    b. The council shall provide meaningful opportunities for public
    50  comment from all segments of the population that will be impacted by the
    51  plan, including persons living in disadvantaged communities as identi-
    52  fied pursuant to section 75-0111 of this article.
    53    c. On or before three years of the effective date of this article, the
    54  council shall submit the final scoping plan to the governor, the speaker
    55  of the assembly and the temporary president of the senate and post such
    56  plan on its website.
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     1    13. The scoping plan shall identify and make recommendations on regu-
     2  latory measures and other state actions that will ensure the attainment
     3  of the statewide greenhouse gas emissions limits established pursuant to
     4  section 75-0107 of this article. The measures and actions considered in
     5  such scoping plan shall at a minimum include:
     6    a. Performance-based standards for sources of greenhouse gas emis-
     7  sions, including but not limited to sources in the transportation,
     8  building, industrial, commercial, and agricultural sectors.
     9    b. Measures to reduce emissions from the electricity sector by
    10  displacing fossil-fuel fired electricity with renewable electricity or
    11  energy efficiency.
    12    c. Land-use and transportation planning measures aimed at reducing
    13  greenhouse gas emissions from motor vehicles.
    14    d. Measures to achieve long-term carbon sequestration and/or promote
    15  best management practices in land use, agriculture and forestry.
    16    e. Measures to achieve six gigawatts of distributed solar energy
    17  capacity installed in the state by two thousand twenty-five, nine giga-
    18  watts of offshore wind capacity installed by two thousand thirty-five, a
    19  statewide energy efficiency goal of one hundred eighty-five trillion
    20  British thermal units energy reduction from the two thousand twenty-five
    21  forecast; and three gigawatts of statewide energy storage capacity by
    22  two thousand thirty.
    23    f. Measures to promote the beneficial electrification of personal and
    24  freight transport and other strategies to reduce greenhouse gas emis-
    25  sions from the transportation sector.
    26    g. Measures to achieve reductions in energy use in existing residen-
    27  tial or commercial buildings, including the beneficial electrification
    28  of water and space heating in buildings, establishing appliance effi-
    29  ciency standards, strengthening building energy codes, requiring annual
    30  building energy benchmarking, disclosing energy efficiency in home
    31  sales, and expanding the ability of state facilities to utilize perform-
    32  ance contracting.
    33    h. Recommendations to aid in the transition of the state workforce and
    34  the rapidly emerging clean energy industry.
    35    i. Measures to achieve healthy forests that support clean air and
    36  water, biodiversity, and sequester carbon.
    37    j. Measures to limit the use of chemicals, substances or products that
    38  contribute to global climate change when released to the atmosphere, but
    39  are not intended for end-use combustion.
    40    k. Mechanisms to limit emission leakage as defined in subdivision
    41  eleven of section 75-0101 of this article.
    42    l. Verifiable, enforceable and voluntary emissions reduction measures.
    43    14. In developing such plan the council shall:
    44    a. Consider all relevant information pertaining to greenhouse gas
    45  emissions reduction programs in states in the United States Climate
    46  Alliance, as well as other states, regions, localities, and nations.
    47    b. Evaluate, using the best available economic models, emission esti-
    48  mation techniques and other scientific methods, the total potential
    49  costs and potential economic and non-economic benefits of the plan for
    50  reducing greenhouse gases, and make such evaluation publicly available.
    51  In conducting this evaluation, the council shall quantify:
    52    i. The economic and social benefits of greenhouse gas emissions
    53  reductions, taking into account the value of carbon, established by the
    54  department pursuant to section 75-0113 of this article, any other tools
    55  that the council deems useful and pertinent for this analysis, and any
    56  environmental, economic and public health co-benefits (such as the
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     1  reduction of co-pollutants and the diversification of energy sources);
     2  and
     3    ii. The costs of implementing proposed emissions reduction measures,
     4  and the emissions reductions that the council anticipates achieving
     5  through these measures.
     6    c. Take into account the relative contribution of each source or
     7  source category to statewide greenhouse gas emissions, and the potential
     8  for adverse effects on small businesses, and recommend a de minimis
     9  threshold of greenhouse gas emissions below which emission reduction
    10  requirements will not apply.
    11    d. Identify measures to maximize reductions of both greenhouse gas
    12  emissions and co-pollutants in disadvantaged communities as identified
    13  pursuant to section 75-0111 of this article.
    14    15. The council shall update its plan for achieving the statewide
    15  greenhouse gas emissions limits at least once every five years and shall
    16  make such updates available to the governor, the speaker of the assembly
    17  and the temporary president of the senate and post such updates on its
    18  website.
    19    16. The council shall identify existing climate change mitigation and
    20  adaptation efforts at the federal, state, and local levels and may make
    21  recommendations regarding how such policies may improve the state's
    22  efforts.
    23    17. The council shall maintain a website that includes public access
    24  to the scoping plan and greenhouse gas limit information.
    25  § 75-0105. Statewide greenhouse gas emissions report.
    26    1. No later than two years after the effective date of this article,
    27  and each year thereafter, the department shall issue a report on state-
    28  wide greenhouse gas emissions, expressed in tons of carbon dioxide
    29  equivalents, from all greenhouse gas emission sources in the state,
    30  including the relative contribution of each type of greenhouse gas and
    31  each type of source to the statewide total.
    32    2. The statewide greenhouse gas emissions report shall be a comprehen-
    33  sive evaluation, informed by a variety of data, including but not limit-
    34  ed to:
    35    a. information relating to the use of fossil fuels by sector, includ-
    36  ing for electricity generation, transportation, heating, and other
    37  combustion purposes;
    38    b. information relating to fugitive and vented emissions from systems
    39  associated with the production, processing, transport, distribution,
    40  storage, and consumption of fossil fuels, including natural gas;
    41    c. information relating to emissions from non-fossil fuel sources,
    42  including, but not limited to, garbage incinerators, biomass combustion,
    43  landfills and landfill gas generators, and anaerobic digesters;
    44    d. information relating to emissions associated with manufacturing,
    45  chemical production, cement plants, and other processes that produce
    46  non-combustion emissions; and
    47    e. information from sources that may be required to participate in the
    48  registration and reporting system pursuant to subdivision four of this
    49  section.
    50    3. The statewide greenhouse gas emissions report shall also include an
    51  estimate of greenhouse gas emissions associated with the generation of
    52  imported electricity and with the extraction and transmission of fossil
    53  fuels imported into the state which shall be counted as part of the
    54  statewide total.
    55    4. Within one year after the effective date of this article, the
    56  department shall consider establishing a mandatory registry and report-
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     1  ing system from individual sources to obtain data on greenhouse gas
     2  emissions exceeding a particular threshold. If established, such regis-
     3  try and reporting system shall apply a consistent reporting threshold to
     4  ensure the unbiased collection of data.
     5    5. The statewide greenhouse gas emissions report shall also include an
     6  estimate of what the statewide greenhouse gas emissions level was in
     7  1990.
     8    6. The statewide greenhouse gas emissions report shall utilize best
     9  available science and methods of analysis, including the comparison and
    10  reconciliation of emission estimates from all sources, fuel consumption,
    11  field data, and peer-reviewed research.
    12    7. The statewide greenhouse gas emissions report shall clearly explain
    13  the methodology and analysis used in the department's determination of
    14  greenhouse gas emissions and shall include a detailed explanation of any
    15  changes in methodology or analysis, adjustments made to prior estimates,
    16  as needed, and any other information necessary to establish a scientif-
    17  ically credible account of change.
    18    8. The department shall hold at least two public hearings to seek
    19  public input regarding the methodology and analysis used in the determi-
    20  nation of statewide greenhouse gas emissions, and periodically thereaft-
    21  er.
    22  § 75-0107. Statewide greenhouse gas emissions limits.
    23    1. No later than one year after the effective date of this article,
    24  the department shall, pursuant to rules and regulations promulgated
    25  after at least one public hearing, establish a statewide greenhouse gas
    26  emissions limit as a percentage of 1990 emissions, as estimated pursuant
    27  to section 75-0105 of this article, as follows:
    28    a. 2030: 60% of 1990 emissions.
    29    b. 2050: 15% of 1990 emissions.
    30    2. Greenhouse gas emission limits shall be measured in units of carbon
    31  dioxide equivalents and identified for each individual type of green-
    32  house gas.
    33    3. In order to ensure the most accurate determination feasible, the
    34  department shall utilize the best available scientific, technological,
    35  and economic information on greenhouse gas emissions and consult with
    36  the council, stakeholders, and the public in order to ensure that all
    37  emissions are accurately reflected in its determination of 1990 emis-
    38  sions levels.
    39    4. In order to comply with the statewide greenhouse gas emissions
    40  limits promulgated pursuant to this section, a source may utilize the
    41  alternative compliance mechanism established pursuant to subdivision
    42  four of section 75-0109 of this article. The use of such mechanism shall
    43  be in accordance with the provisions of that subdivision.
    44  § 75-0109. Promulgation of regulations to achieve statewide greenhouse
    45               gas emissions reductions.
    46    1. No later than four years after the effective date of this article,
    47  the department, after public workshops and consultation with the coun-
    48  cil, the environmental justice advisory group, and the climate justice
    49  working group established pursuant to section 75-0111 of this article,
    50  representatives of regulated entities, community organizations, environ-
    51  mental groups, health professionals, labor unions, municipal corpo-
    52  rations, trade associations and other stakeholders, shall, after no less
    53  than two public hearings, promulgate rules and regulations to ensure
    54  compliance with the statewide emissions reduction limits and work with
    55  other state agencies and authorities to promulgate regulations required

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0061 
Page 66 of 224



        S. 6599                            12                            A. 8429

     1  by section eight of the chapter of the laws of two thousand nineteen
     2  that added this article.
     3    2. The regulations promulgated by the department pursuant to this
     4  section shall:
     5    a. Ensure that the aggregate emissions of greenhouse gases from green-
     6  house gas emission sources will not exceed the statewide greenhouse gas
     7  emissions limits established in section 75-0107 of this article.
     8    b. Include legally enforceable emissions limits, performance stand-
     9  ards, or measures or other requirements to control emissions from green-
    10  house gas emission sources, with the exception of agricultural emissions
    11  from livestock.
    12    c. Reflect, in substantial part, the findings of the scoping plan
    13  prepared pursuant to section 75-0103 of this article.
    14    d. Include measures to reduce emissions from greenhouse gas emission
    15  sources that have a cumulatively significant impact on statewide green-
    16  house gas emissions, such as internal combustion vehicles that burn
    17  gasoline or diesel fuel and boilers or furnaces that burn oil or natural
    18  gas.
    19    3. In promulgating these regulations, the department shall:
    20    a. Design and implement all regulations in a manner that seeks to be
    21  equitable, to minimize costs and to maximize the total benefits to New
    22  York, and encourages early action to reduce greenhouse gas emissions.
    23    b. Ensure that greenhouse gas emissions reductions achieved are real,
    24  permanent, quantifiable, verifiable, and enforceable by the department.
    25    c. Ensure that activities undertaken to comply with the regulations do
    26  not result in a net increase in co-pollutant emissions or otherwise
    27  disproportionately burden disadvantaged communities as identified pursu-
    28  ant to section 75-0111 of this article.
    29    d. Prioritize measures to maximize net reductions of greenhouse gas
    30  emissions and co-pollutants in disadvantaged communities as identified
    31  pursuant to section 75-0111 of this article and encourage early action
    32  to reduce greenhouse gas emissions and co-pollutants.
    33    e. Incorporate measures to minimize leakage.
    34    4. a. The department may establish an alternative compliance mechanism
    35  to be used by sources subject to greenhouse gas emissions limits to
    36  achieve net zero emissions.
    37    b. The use of such mechanism shall account for not greater than
    38  fifteen percent of statewide greenhouse gas emissions estimated as a
    39  percentage of nineteen ninety emissions pursuant to section 75-0105 of
    40  this article, provided that the use of this mechanism must offset a
    41  quantity greater than or equal to the greenhouse gases emitted. The
    42  offset of greenhouse gas emissions shall not result in disadvantaged
    43  communities having to bear a disproportionate burden of environmental
    44  impacts.
    45    c. The department shall verify that greenhouse gas emission offset
    46  projects authorized pursuant to this subdivision represent greenhouse
    47  gas equivalent emission reductions or carbon sequestration that are
    48  real, additional, verifiable, enforceable, and permanent.
    49    d. Any greenhouse gas emissions offset project shall comply with all
    50  of the requirements of this subdivision.
    51    e. The department shall establish an application process that, at a
    52  minimum, requires a source to sufficiently demonstrate that compliance
    53  with the greenhouse gas emissions limits is not technologically feasi-
    54  ble, and that the source has reduced emissions to the maximum extent
    55  practicable. After an initial four year period, the department shall
    56  review the participation of a source in this mechanism, and make a
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     1  determination as to the source's continued need for an alternative
     2  compliance, considering the extent to which the source is utilizing the
     3  best available technology standards.
     4    f. Sources in the electric generation sector shall not be eligible to
     5  participate in such mechanism.
     6    g. The following types of projects shall be prohibited:
     7    i. waste-to-energy projects, including incineration and pyrolysis; and
     8    ii. biofuels used for energy or transportation purposes.
     9    h. Any greenhouse gas emission offset project approved by the depart-
    10  ment shall:
    11    i. be designed to provide a discernable benefit to the environment
    12  rather than to the source;
    13    ii. be located in the same county, and within twenty-five linear
    14  miles, of the source of emissions, to the extent practicable;
    15    iii. enhance the conditions of the ecosystem or geographic area
    16  adversely affected; and
    17    iv. substantially reduce or prevent the generation or release of
    18  pollutants through source reduction.
    19    i. A greenhouse gas emission offset project shall not be approved by
    20  the department where the project:
    21    i. is required pursuant to any local, state or federal law, regu-
    22  lation, or administrative or judicial order;
    23    ii. contains measures which the source would have undertaken anyway
    24  within the next five years;
    25    iii. contributes to environmental research at a college or university;
    26  or
    27    iv. is a study or assessment without a commitment to implement the
    28  results.
    29    j. In approving greenhouse gas emission offset projects, the depart-
    30  ment shall prioritize projects that maximize public health and environ-
    31  mental benefits within the state and especially localized benefits in
    32  disadvantaged communities, defined pursuant to section 75-0111 of this
    33  article.
    34    k. The department shall establish a public registry of greenhouse gas
    35  emission offset projects approved pursuant to this subdivision.
    36    l. Prior to the inclusion of any alternative compliance mechanism in
    37  the regulations, to the extent feasible and in the furtherance of
    38  achieving the statewide greenhouse gas emissions limit, the department
    39  shall do all of the following:
    40    i. consult with the council, the environmental justice advisory group,
    41  and the climate justice working group;
    42    ii. consider the potential for direct, indirect, and cumulative emis-
    43  sion impacts from this mechanism, including localized impacts in disad-
    44  vantaged communities as identified pursuant to section 75-0111 of this
    45  article;
    46    iii. design the alternative compliance mechanism to prevent any
    47  increase in the emissions of co-pollutants; and
    48    iv. maximize additional environmental, public health, and economic
    49  benefits for the state and for disadvantaged communities identified
    50  pursuant to section 75-0111 of this article, as appropriate.
    51  § 75-0111. Climate justice working group.
    52    1. There is hereby created within the department, no later than six
    53  months after the effective date of this article, a "climate justice
    54  working group". Such working group will be comprised of representatives
    55  from: environmental justice communities, the department, the department
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     1  of health, the New York state energy and research development authority,
     2  and the department of labor.
     3    a. Environmental justice community representatives shall be members of
     4  communities of color, low-income communities, and communities bearing
     5  disproportionate pollution and climate change burdens, or shall be
     6  representatives of community-based organizations with experience and a
     7  history of advocacy on environmental justice issues, and shall include
     8  at least three representatives from New York city communities, three
     9  representatives from rural communities, and three representatives from
    10  upstate urban communities.
    11    b. The working group, in consultation with the department, the depart-
    12  ments of health and labor, the New York state energy and research devel-
    13  opment authority, and the environmental justice advisory group, will
    14  establish criteria to identify disadvantaged communities for the
    15  purposes of co-pollutant reductions, greenhouse gas emissions
    16  reductions, regulatory impact statements, and the allocation of invest-
    17  ments related to this article.
    18    c. Disadvantaged communities shall be identified based on geographic,
    19  public health, environmental hazard, and socioeconomic criteria, which
    20  shall include but are not limited to:
    21    i. areas burdened by cumulative environmental pollution and other
    22  hazards that can lead to negative public health effects;
    23    ii. areas with concentrations of people that are of low income, high
    24  unemployment, high rent burden, low levels of home ownership, low levels
    25  of educational attainment, or members of groups that have historically
    26  experienced discrimination on the basis of race or ethnicity; and
    27    iii. areas vulnerable to the impacts of climate change such as flood-
    28  ing, storm surges, and urban heat island effects.
    29    2. Before finalizing the criteria for identifying disadvantaged commu-
    30  nities and identifying disadvantaged communities pursuant to subdivision
    31  one of this section, the department shall publish draft criteria and a
    32  draft list of disadvantaged communities and make such information avail-
    33  able on its website.
    34    a. The council shall hold at least six regional public hearings on the
    35  draft criteria and the draft list of disadvantaged communities, includ-
    36  ing three meetings in the upstate region and three meetings in the down-
    37  state region, and shall allow at least one hundred twenty days for the
    38  submission of public comment.
    39    b. The council shall also ensure that there are meaningful opportu-
    40  nities for public comment for all segments of the population that will
    41  be impacted by the criteria, including persons living in areas that may
    42  be identified as disadvantaged communities under the proposed criteria.
    43    3. The group will meet no less than annually to review the criteria
    44  and methods used to identify disadvantaged communities and may modify
    45  such methods to incorporate new data and scientific findings. The
    46  climate justice working group shall review identities of disadvantaged
    47  communities and modify such identities as needed.
    48  § 75-0113. Value of carbon.
    49    1. No later than one year after the effective date of this article,
    50  the department, in consultation with the New York state energy research
    51  and development authority, shall establish a social cost of carbon for
    52  use by state agencies, expressed in terms of dollars per ton of carbon
    53  dioxide equivalent.
    54    2. The social cost of carbon shall serve as a monetary estimate of the
    55  value of not emitting a ton of greenhouse gas emissions. As determined
    56  by the department, the social cost of carbon may be based on marginal
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     1  greenhouse gas abatement costs or on the global economic, environmental,
     2  and social impacts of emitting a marginal ton of greenhouse gas emis-
     3  sions into the atmosphere, utilizing a range of appropriate discount
     4  rates, including a rate of zero.
     5    3. In developing the social cost of carbon, the department shall
     6  consider prior or existing estimates of the social cost of carbon issued
     7  or adopted by the federal government, appropriate international bodies,
     8  or other appropriate and reputable scientific organizations.
     9  § 75-0115. Community air monitoring program.
    10    1. For purposes of this section, the following definitions and related
    11  provisions shall apply:
    12    a. "Community air monitoring system" means advanced sensing monitoring
    13  equipment that measures and records air pollutant concentrations in the
    14  ambient air at or near sensitive receptor locations in disadvantaged
    15  communities.
    16    b. "Disadvantaged community" means a community identified as disadvan-
    17  taged pursuant to the criteria set forth in section 75-0111 of this
    18  article.
    19    c. "Sensitive receptors" includes hospitals, schools and day care
    20  centers, and such other locations as the department may determine.
    21    2. a. On or before October first, two thousand twenty-two, the depart-
    22  ment shall prepare, in consultation with the climate justice working
    23  group, a program demonstrating community air monitoring systems.
    24    b. The program shall identify the highest priority locations in disad-
    25  vantaged communities around the state to deploy community air monitoring
    26  systems, which shall be communities with potentially high exposure
    27  burdens for toxic air contaminants and criteria air pollutants. The
    28  program shall be undertaken in no less than four communities statewide
    29  with regional consideration.
    30    c. The department shall publish the air quality data produced by the
    31  community air monitoring systems deployed pursuant to this section on
    32  its website as it becomes available.
    33    3. On or before June first, two thousand twenty-four, the department
    34  shall prepare, in consultation with the climate justice working group, a
    35  strategy to reduce emissions of toxic air contaminants and criteria air
    36  pollutants in disadvantaged communities affected by a high cumulative
    37  exposure burden. The strategy shall include criteria for the development
    38  of community emission reduction programs. The criteria presented in the
    39  strategy shall include, but are not limited to, the following:
    40    a. an assessment and identification of communities with high cumula-
    41  tive exposure burdens for toxic air contaminants and criteria air pollu-
    42  tants.
    43    b. a methodology for assessing and identifying the contributing sourc-
    44  es or categories of sources, including, but not limited to, stationary
    45  and mobile sources, and an estimate of their relative contribution to
    46  elevated exposure to air pollution in impacted communities identified
    47  pursuant to paragraph a of this subdivision.
    48    c. an assessment of the existing and available measures for reducing
    49  emissions from the contributing sources or categories of sources identi-
    50  fied pursuant to paragraph b of this subdivision.
    51    4. a. Based on the assessment and identification of disadvantaged
    52  communities with high cumulative exposure burdens for toxic air contam-
    53  inants and criteria air pollutants completed pursuant to paragraph a of
    54  subdivision three of this section, the department shall select disadvan-
    55  taged communities around the state for preparation of community emis-
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     1  sions reduction programs. The department may select additional locations
     2  annually thereafter, as appropriate.
     3    b. The department shall have the authority to adopt regulations estab-
     4  lishing programs to achieve emissions reductions for the locations
     5  selected using the most cost-effective measures identified pursuant to
     6  paragraph c of subdivision three of this section.
     7  § 75-0117. Investment of funds.
     8    State agencies, authorities and entities, in consultation with the
     9  environmental justice working group and the climate action council,
    10  shall, to the extent practicable, invest or direct available and rele-
    11  vant programmatic resources in a manner designed to achieve a goal for
    12  disadvantaged communities to receive forty percent of overall benefits
    13  of spending on clean energy and energy efficiency programs, projects or
    14  investments in the areas of housing, workforce development, pollution
    15  reduction, low income energy assistance, energy, transportation and
    16  economic development, provided however, that disadvantaged communities
    17  shall receive no less than thirty-five percent of the overall benefits
    18  of spending on clean energy and energy efficiency programs, projects or
    19  investments and provided further that this section shall not alter funds
    20  already contracted or committed as of the effective date of this
    21  section.
    22  § 75-0119. Implementation reporting.
    23    1. The department in consultation with the council shall, not less
    24  than every four years, publish a report which shall include recommenda-
    25  tions regarding the implementation of greenhouse gas reduction measures.
    26    2. The report shall, at minimum, include:
    27    a. Whether the state is on track to meet the statewide greenhouse gas
    28  emissions limits established in section 75-0107 of this article.
    29    b. An assessment of existing regulations and whether modifications are
    30  needed to ensure fulfillment of the statewide greenhouse gas emissions
    31  limits.
    32    c. An overview of social benefits from the regulations or other meas-
    33  ures, including reductions in greenhouse gas emissions and copollutants,
    34  diversification of energy sources, and other benefits to the economy,
    35  environment, and public health.
    36    d. An overview of compliance costs for regulated entities and for the
    37  department and other state agencies.
    38    e. Whether regulations or other greenhouse gas reduction measures
    39  undertaken are equitable, minimize costs and maximize the total benefits
    40  to the state, and encourage early action.
    41    f. Whether activities undertaken to comply with state regulations
    42  disproportionately burden disadvantaged communities as identified pursu-
    43  ant to section 75-0111 of this article.
    44    g. An assessment of local benefits and impacts of any reductions in
    45  co-pollutants related to reductions in statewide and local greenhouse
    46  gas emissions.
    47    h. An assessment of disadvantaged communities' access to or community
    48  ownership of the services and commodities identified in section six of
    49  the chapter of the laws of two thousand nineteen which added this arti-
    50  cle.
    51    i. Whether entities that have voluntarily reduced their greenhouse gas
    52  emissions prior to the implementation of this article receive appropri-
    53  ate credit for early voluntary reductions.
    54    j. Recommendations for future regulatory and policy action.
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     1    3. In preparing this report, the department shall, at a minimum,
     2  consult with the council, and the climate justice working group estab-
     3  lished in section 75-0111 of this article.
     4    4. The report shall be published and posted on the department's
     5  website.
     6    § 3. Paragraphs f and g of subdivision 1 of  section  54-1523  of  the
     7  environmental conservation law, as added by section 5 of part U of chap-
     8  ter  58  of the laws of 2016, are amended and a new paragraph h is added
     9  to read as follows:
    10    f. enabling communities to become certified under  the  climate  smart
    11  communities  program, including by developing natural resources invento-
    12  ries, right sizing of municipal fleets and developing climate adaptation
    13  strategies; [ ]and
    14    g. climate change adaptation planning and supporting studies,  includ-
    15  ing  but  not  limited  to vulnerability assessment and risk analysis of
    16  municipal drinking water,  wastewater,  and  transportation  infrastruc-
    17  ture[ ]. ; and
    18    h. to establish and implement easily-replicated renewable energy
    19  projects, including solar arrays, heat pumps and wind turbines in public
    20  low-income housing in suburban, urban and rural areas.
    21    § 4. The public service law is amended by adding a new section 66-p to
    22  read as follows:
    23    § 66-p. Establishment of a renewable energy program. 1. As used in
    24  this section:
    25    (a) "jurisdictional load serving entity" means any entity subject to
    26  the jurisdiction of the commission that secures energy to serve the
    27  electrical energy requirements of end-use customers in New York state;
    28    (b) "renewable energy systems" means systems that generate electricity
    29  or thermal energy through use of the following technologies: solar ther-
    30  mal, photovoltaics, on land and offshore wind, hydroelectric, geothermal
    31  electric, geothermal ground source heat, tidal energy, wave energy,
    32  ocean thermal, and fuel cells which do not utilize a fossil fuel
    33  resource in the process of generating electricity.
    34    2. No later than June thirtieth, two thousand twenty-one, the commis-
    35  sion shall establish a program to require that: (a) a minimum of seventy
    36  percent of the state wide electric generation secured by jurisdictional
    37  load serving entities to meet the electrical energy requirements of all
    38  end-use customers in New York state in two thousand thirty shall be
    39  generated by renewable energy systems; and (b) that by the year two
    40  thousand forty (collectively, the "targets") the statewide electrical
    41  demand system will be zero emissions. In establishing such program, the
    42  commission shall consider and where applicable formulate the program to
    43  address impacts of the program on safe and adequate electric service in
    44  the state under reasonably foreseeable conditions. The commission may,
    45  in designing the program, modify the obligations of jurisdictional load
    46  serving entities and/or the targets upon consideration of the factors
    47  described in this subdivision.
    48    3. No later than July first, two thousand twenty-four and every two
    49  years thereafter, the commission shall, after notice and provision for
    50  the opportunity to comment, issue a comprehensive review of the program
    51  established pursuant to this section. The commission shall determine,
    52  among other matters: (a) progress in meeting the overall targets for
    53  deployment of renewable energy systems and zero emission sources,
    54  including factors that will or are likely to frustrate progress toward
    55  the targets; (b) distribution of systems by size and load zone; and (c)
    56  annual funding commitments and expenditures.

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0061 
Page 72 of 224



        S. 6599                            18                            A. 8429

     1    4. The commission may temporarily suspend or modify the obligations
     2  under such program provided that the commission, after conducting a
     3  hearing as provided in section twenty of this chapter, makes a finding
     4  that the program impedes the provision of safe and adequate electric
     5  service; the program is likely to impair existing obligations and agree-
     6  ments; and/or that there is a significant increase in arrears or service
     7  disconnections that the commission determines is related to the program.
     8    5. No later than July first, two thousand twenty-four, the commission
     9  shall establish programs to require the procurement by the state's load
    10  serving entities of at least nine gigawatts of offshore wind electricity
    11  generation by two thousand thirty-five and six gigawatts of photovoltaic
    12  solar generation by two thousand twenty-five, and to support three giga-
    13  watts of statewide energy storage capacity by two thousand thirty.
    14    6. In any proceeding commenced by the commission with a goal of
    15  achieving one hundred eighty-five trillion British thermal units of
    16  end-use energy savings below the two thousand twenty-five energy-use
    17  forecast, the commission will include mechanisms to ensure that, where
    18  practicable, at least twenty percent of investments in residential ener-
    19  gy efficiency, including multi-family housing, can be invested in a
    20  manner which will benefit disadvantaged communities, as defined in arti-
    21  cle seventy-five of the environmental conservation law, including low to
    22  moderate income consumers.
    23    7. In the implementation of this section, the commission shall design
    24  programs in a manner to provide substantial benefits for disadvantaged
    25  communities, as defined in article seventy-five of the environmental
    26  conservation law, including low to moderate income consumers, at a
    27  reasonable cost while ensuring safe and reliable electric service.
    28  Specifically, the commission shall:
    29    (a) To the extent practicable, specify that a minimum percentage of
    30  energy storage projects should deliver clean energy benefits into NYISO
    31  zones that serve disadvantaged communities, as defined in article seven-
    32  ty-five of the environmental conservation law, including low to moderate
    33  income consumers, and that energy storage projects be deployed to reduce
    34  the usage of combustion-powered peaking facilities located in or near
    35  disadvantaged communities;
    36    (b) In pursuing the state's solar deployment goals, the New York state
    37  energy research and development authority shall consider enhanced incen-
    38  tive payments for solar and community distributed generation projects,
    39  focusing in particular but not limited to those serving disadvantaged
    40  communities, as defined in article seventy-five of the environmental
    41  conservation law, which result in energy cost savings or demonstrate
    42  community ownership models; and,
    43    (c) In the allocation of ratepayer funds for clean energy, direct the
    44  New York state energy research and development authority and investor
    45  owned utilities to develop and report metrics for energy savings and
    46  clean energy market penetration in the low and moderate income market
    47  and in disadvantaged communities, as defined in article seventy-five of
    48  the environmental conservation law, and post such information on the
    49  authority's website.
    50    § 5. This act shall be subject to current prevailing wage law.
    51    § 6. Report on barriers to, and opportunities for, community ownership
    52  of services and commodities  in  disadvantaged  communities.  1.  On  or
    53  before  two  years  of the effective date of this act, the department of
    54  environmental conservation, in cooperation with the New York state ener-
    55  gy research and development authority and the New York power  authority,
    56  with input from relevant state agencies, the environmental justice advi-
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     1  sory  group as defined in section 75-0101 of the environmental conserva-
     2  tion law, the climate  justice  working  group  as  defined  in  section
     3  75-0111 of the environmental conservation law and Climate Action Council
     4  established  in  article  75  of the environmental conservation law, and
     5  following at least two public hearings, shall prepare a report on barri-
     6  ers to, and opportunities for, access to or community ownership  of  the
     7  following services and commodities in disadvantaged communities as iden-
     8  tified in article 75 of the environmental conservation law:
     9    a. Distributed renewable energy generation.
    10    b. Energy efficiency and weatherization investments.
    11    c. Zero-emission and low-emission transportation options.
    12    d.  Adaptation  measures  to improve the resilience of homes and local
    13  infrastructure to the impacts of climate change including but not limit-
    14  ed to microgrids.
    15    e. Other services and infrastructure that can reduce the risks associ-
    16  ated with climate-related hazards, including but not limited to:
    17    i. Shelters and cool rooms during extreme heat events;
    18    ii. Shelters during flooding events; and
    19    iii. Medical treatment for asthma and other conditions that  could  be
    20  exacerbated by climate-related events.
    21    2.  The  report, which shall be submitted to the governor, the speaker
    22  of the assembly and the temporary president of the senate and posted  on
    23  the  department  of  environmental  conservation  website, shall include
    24  recommendations on how to increase access to the  services  and  commod-
    25  ities.
    26    3.  The department of environmental conservation shall amend the scop-
    27  ing plan for statewide greenhouse gas emissions reductions in accordance
    28  with the recommendations included in the report.
    29    § 7. Climate change actions by state agencies. 1. All  state  agencies
    30  shall  assess  and  implement  strategies to reduce their greenhouse gas
    31  emissions.
    32    2. In considering and issuing permits, licenses, and other administra-
    33  tive approvals and decisions, including but not limited to the execution
    34  of grants, loans, and contracts, all state agencies,  offices,  authori-
    35  ties, and divisions shall consider whether such decisions are inconsist-
    36  ent  with  or will interfere with the attainment of the statewide green-
    37  house  gas  emissions  limits  established  in   article   75   of   the
    38  environmental  conservation  law.  Where such decisions are deemed to be
    39  inconsistent with or will interfere with the attainment of the statewide
    40  greenhouse gas emissions limits,  each  agency,  office,  authority,  or
    41  division  shall  provide a detailed statement of justification as to why
    42  such limits/criteria may not be met, and identify alternatives or green-
    43  house gas mitigation measures to  be  required  where  such  project  is
    44  located.
    45    3. In considering and issuing permits, licenses, and other administra-
    46  tive approvals and decisions, including but not limited to the execution
    47  of  grants, loans, and contracts, pursuant to article 75 of the environ-
    48  mental conservation law, all state agencies, offices,  authorities,  and
    49  divisions  shall not disproportionately burden disadvantaged communities
    50  as identified pursuant to subdivision 5 of section 75-0101 of the  envi-
    51  ronmental  conservation  law.  All state agencies, offices, authorities,
    52  and divisions shall also prioritize reductions of greenhouse  gas  emis-
    53  sions  and  co-pollutants  in  disadvantaged  communities  as identified
    54  pursuant to such subdivision 5 of section 75-0101 of  the  environmental
    55  conservation law.
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     1    §  8.  Authorization for other state agencies to promulgate greenhouse
     2  gas emissions regulations. 1. The public  service  commission,  the  New
     3  York  state energy research and development authority, the department of
     4  health, the department of transportation, the department of  state,  the
     5  department  of  economic  development, the department of agriculture and
     6  markets, the department of financial services,  the  office  of  general
     7  services,  the  division  of  housing  and community renewal, the public
     8  utility authorities established pursuant to  titles  1,  1-A,  1-B,  11,
     9  11-A, 11-B, 11-C and 11-D of article 5 of the public authorities law and
    10  any  other  state  agency  shall promulgate regulations to contribute to
    11  achieving the statewide greenhouse gas emissions limits  established  in
    12  article 75 of the environmental conservation law. Provided, however, any
    13  such regulations shall not limit the department of environmental conser-
    14  vation's  authority  to  regulate  and  control greenhouse gas emissions
    15  pursuant to article 75 of the environmental conservation law.
    16    § 9. Chapter 355 of the laws of 2014, constituting the community  risk
    17  and  resiliency act, is amended by adding two new sections 17-a and 17-b
    18  to read as follows:
    19    § 17-a. The department of environmental conservation shall take
    20  actions to promote adaptation and resilience, including:
    21    (a) actions to help state agencies and other entities assess the
    22  reasonably foreseeable risks of climate change on any proposed projects,
    23  taking into account issues such as: sea level rise, tropical and extra-
    24  tropical cyclones, storm surges, flooding, wind, changes in average and
    25  peak temperatures, changes in average and peak precipitation, public
    26  health impacts, and impacts on species and other natural resources.
    27    (b) identifying the most significant climate-related risks, taking
    28  into account the probability of occurrence, the magnitude of the poten-
    29  tial harm, and the uncertainty of the risk.
    30    (c) measures that could mitigate significant climate-related risks, as
    31  well as a cost-benefit analysis and implementation of such measures.
    32    § 17-b. Major permits for the regulatory programs of subdivision three
    33  of section 70-0107 of the environmental conservation law shall require
    34  applicants to demonstrate that future physical climate risk has been
    35  considered. In reviewing such information the department may require the
    36  applicant to mitigate significant risks to public infrastructure and/or
    37  services, private property not owned by the applicant, adverse impacts
    38  on disadvantaged communities, and/or natural resources in the vicinity
    39  of the project.
    40    § 10. Nothing in this act shall limit  the  existing  authority  of  a
    41  state  entity  to adopt and implement greenhouse gas emissions reduction
    42  measures.
    43    § 11. Nothing in this act shall relieve any person, entity, or  public
    44  agency of compliance with other applicable federal, state, or local laws
    45  or  regulations, including state air and water quality requirements, and
    46  other requirements for protecting public health or the environment.
    47    § 12. Review under this act may be had in a proceeding  under  article
    48  78  of  the  civil  practice law and rules at the instance of any person
    49  aggrieved.
    50    § 13. Severability. If any word, phrase, clause, sentence,  paragraph,
    51  section, or part of this act shall be adjudged by any court of competent
    52  jurisdiction  to be invalid, such judgement shall not affect, impair, or
    53  invalidate the remainder thereof, but shall be confined in its operation
    54  to the word, phrase, clause, sentence, paragraph, section, or part ther-
    55  eof directly involved in the controversy in which such  judgement  shall
    56  have been rendered.

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0061 
Page 75 of 224



        S. 6599                            21                            A. 8429

     1    §  14.  This  act  shall  take effect on the same date and in the same
     2  manner as a chapter of the laws  of  2019,  amending  the  environmental
     3  conservation  law,  relating  to  establishing a permanent environmental
     4  justice advisory group and an environmental justice interagency  coordi-
     5  nating  council, as proposed in legislative bills numbers S. 2385 and A.
     6  1564, takes effect; provided further, the provisions of section  75-0115
     7  of  the  environmental  conservation law as added by section two of this
     8  act shall take effect October 1, 2022.
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CLIMATE CHANGE POSES  
AN EXISTENTIAL THREAT 
TO OUR FUTURE. 

IT IS HAPPENING ON BOTH A NATIONAL AND 
GLOBAL LEVEL AND ON OUR CITY’S STREETS. 
Communities across the city devastated by Hurri-
cane Sandy fear another extreme weather event. We 
all worry about aging relatives and children during 
heat waves that now occur more frequently. New 
Yorkers are already affected by regular tidal flooding 
— and it will only get worse and more widespread 
as sea levels continue to rise in New York City at 
twice the global average. Lives are on the line, time 
is not on our side, and the future of our city is in 
jeopardy.

The science behind climate change is indisputable: 
The burning of fossil fuels is the single largest con-
tributor to human-caused climate change. Unfor-
tunately, climate change is a national emergency 
without a national policy, and efforts to curb fossil 

fuels and greenhouse gas (GHG) emissions have 
been stymied by federal actions such as the repeal 
of the Clean Power Plan, the federal government’s 
intention to withdraw from the Paris Climate 
Agreement, and the weakening of vehicle fuel stan-
dards—as well as a persistent campaign of decep-
tion and denial by fossil fuel companies. 

Our goal is to achieve carbon neutrality by 2050, 
and do so in a just and equitable way. To make our 
communities safe and resilient, we will continue to 
invest in flood and heat mitigation, and in hard-
ening our critical infrastructure, including transit, 
energy, telecommunications, water, wastewater, 
and waste management. We will also ensure our air 
and water are clean, residents have access to open 
and natural spaces, and sustainable transportation 
options are available to everyone. We will do all of 
this while housing a diverse and growing popula-
tion and creating good-paying and accessible jobs. 
New York City will have a livable climate and take a 
leadership role both at home and abroad in con-
fronting climate change.

INDICATORS
NEW YORK CITY WILL MEASURE PROGRESS BY TRACKING THE FOLLOWING INDICATORS:

INDICATOR LATEST DATA TARGET

GREENHOUSE GAS EMISSIONS ELIMINATED, REDUCED, 
OR OFFSET

17%
(2017)

100% BY 2050

SHARE OF ELECTRICITY MIX FROM CLEAN SOURCES
27% 

(2019)
100% BY 2040

FLOOD INSURANCE ENROLLMENTS
53,971
(2019)

INCREASE

CITY PENSION FUND INVESTMENTS IN CLIMATE CHANGE 

SOLUTIONS
$2B

(2019)
INCREASE TO 
$4B BY 2021
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NEW YORK CITY IS COMMITTED TO ACHIEVING CARBON 
NEUTRALITY BY 2050, AND WILL DO SO IN A JUST AND 
EQUITABLE WAY. By 2050, New York City will have net-zero GHG 
emissions citywide. To achieve this, we will reduce our emissions 
as much as possible and offset our “irreducible emissions,” — those 
that are not feasible to eliminate — with projects that create 
negative emissions outside New York City. As detailed in 1.5°C: 
Aligning New York City with the Paris Climate Agreement, achieving  
carbon neutrality requires a shift away from fossil fuels. This 
means receiving electricity that comes from 100 percent clean 
sources. We will also maximize opportunities for energy efficiency 
in all buildings, and replace systems that provide heat and hot water 
for our buildings with efficient electric systems or other GHG-free 
thermal systems. 

Carbon neutrality also requires getting more people out of cars 
and onto public transit, bikes, or sidewalks, and supporting the 
transition from gasoline-powered to EVs for remaining vehicles 
(see more in Efficient Mobility). Additionally, although waste 

makes up a relatively small portion of our total GHG emissions, 
carbon neutrality necessitates New York City achieving zero 
waste. It also requires investment in natural spaces that can act as 
carbon sinks within the city, the region, and globally to accelerate 
emissions reductions and address the sources of emissions that 
cannot be eliminated with technology. And although many of the 
technologies to make the shift to carbon neutrality already exist 
today, we will need lower-cost and more-efficient technologies for 
everything from air-source heat pumps to electric buses. 

As we chart the steps needed to achieve carbon neutrality, we 
must ensure the transition is fair and equitable in terms of the 
cost and burden to people and communities, and that we create 
good-paying jobs and continue to support the economic vitality 
that enables us to make our city strong and fair. The City will 
have to act both inside our borders and at the state, regional, and 
federal levels. We must inspire all New Yorkers to participate in 
this ambitious, once-in-a-generation commitment in order to 
ensure a livable climate and a better future.

INITIATIVE 20 OF 30

ACHIEVE CARBON NEUTRALITY AND 
100 PERCENT CLEAN ELECTRICITY

 SOLAR INSTALLATIONS ON THE ROOFS OF Q204 AND Q445 SCHOOLS IN QUEENS.

 Source: Michael Appleton/Mayoral Photography Office
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ENSURE 100 PERCENT CLEAN ELECTRICITY 
RESOURCES 

Achieving carbon neutrality requires a shift to renewable 
energy from many sources — from rooftop solar energy 
generation and utility-scale renewables to building- and 
grid-scale energy storage. Our work to green the grid is 
necessary to achieve deeper reductions in GHG emissions 
across our building, transportation, and waste sectors. A 
clean, resilient electricity grid will improve air quality for 
residents throughout New York City, support the electrification 
of building heating and hot water systems, and increase the 
resiliency of our electricity supply.

Today, the city’s electricity is generated by natural gas, as well as 
nuclear, hydropower, and wind and solar resources from upstate 
regions. While half of our electricity is generated within city 
limits, electricity generated outside New York City reaches the city 
through a network of high-voltage transmission power lines, the 
majority of which come through the northern part of the city. Once 
it gets to New York City, electricity travels through a distribution 
grid composed of underground and above-ground equipment 
owned and operated by Con Edison to reach the end user. 

CASE STUDY: SOLAR UPTOWN NOW

IT’S HARD TO KNOW EXACTLY WHAT THE WORLD WILL LOOK 
LIKE IN 2050, but New Yorkers got a preview in 2018 when two 
innovative solar projects launched on affordable housing buildings in 
Crown Heights and Northern Manhattan. The first, an installation 
of solar and heat pumps at an affordable co-op in Crown Heights, 
Brooklyn, was supported by the City’s Community Retrofit Program 
and nonprofits Solar One and the Urban Homesteading Assistance 
Board (UHAB). The 100 solar panels will generate electricity that will 
provide solar credits on the utility bills of the individual shareholders 
in the co-op. This may be the first affordable co-op in New York 
City to use a Community Shared Solar model to provide the benefits 
of solar directly to low- and moderate-income households, and 
demonstrates a model for deploying advanced energy efficiency 
technologies in affordable housing. In Northern Manhattan, WE 
ACT for Environmental Justice, UHAB, and Solar One organized 
Solar Uptown Now, a campaign that installed solar arrays across nine 
rooftops of affordable buildings in Northern Manhattan, reaching 
900 residents. These panels will provide over $1 million in lifetime 
electricity savings across the nine participating buildings. More than 
90 community residents received solar installation training through 
the campaign, and the solar partners on the project hired five job 
trainees to install the solar arrays.

THE SOLAR UPTOWN NOW CAMPAIGN INSTALLED SOLAR 
ARRAYS ACROSS NORTHERN MANHATTAN ROOFTOPS.

Source: WE ACT for Environmental Justice

New York State has committed to 100 percent clean electricity 
by 2040. This means the deployment of wind, both upstate and 
offshore, as well as solar power, must expand rapidly in the next 
20 years, and will need to be complemented by a significant 
expansion in energy storage. At the same time, the transition 
to clean electricity must drive down the energy cost burden. 
Almost half a million families living in New York City are 
currently over the state’s target for spending on energy bills. 

Attaining a clean electricity future, however, is constrained 
by the available transmission capacity directly connected into 
New York City. Almost all of the renewables currently deployed 
in New York are located upstate, but the power lines that bring 
clean electricity from upstate to New York City are at capacity, 
so very little can reach the city. In order to open up our grid 
to existing and new renewables, we will need to build more 
transmission into New York City in cooperation with New 
York State, the New York Power Authority, and the New York 
Independent System Operator.
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While we are working in coordination with our state, regional, 
and market partners to expand transmission capacity and 
increase large-scale renewable energy generation, we will 
continue to expand renewable generation at the local level by 
both making it easier to install energy storage and accelerating 
the expansion of solar on rooftops across the city. We have 
a long history of generating renewable gas from our city’s 
wastewater and are now starting to generate renewable gas from 
our organic waste. Greening the grid and ensuring 100 percent 
clean electricity resources by 2040 will pave the way for deeper 
reductions in GHG emissions in buildings, in addition to the 
transportation and waste sectors, all while creating jobs locally.

• DIRECTLY CONNECT NEW YORK CITY TO LARGE-SCALE 
RENEWABLE RESOURCES 
We envision a 50 percent renewable electricity grid by 2030. 
To make this a reality, the City will need to access large-scale 
renewables — like solar, hydropower, and on- and offshore 
wind — from outside the city’s boundaries. As one key initial 
step, the City, in coordination with New York State, will 
pursue an investment in new transmission to access large-scale 
Canadian hydropower at a competitive price, resulting in a 
100 percent carbon-free electricity supply for City government 
operations. At the same time, policies and programs must 
continue to drive down the high energy cost burden borne by 
low-income New Yorkers. 

• UNLOCK 500 MW OF BATTERY STORAGE CITYWIDE  
Energy storage resources will be required to balance the 
intermittent nature of renewable power generation, and we 
want to have 500 MW of storage available by 2025. To help 
accelerate the growth of this sector, the City will commit 
to permitting all small and medium installations within 12 
months or less by 2020.  

• SCALE CLEAN DISTRIBUTED ENERGY AND LOAD 
MANAGEMENT FOR EFFICIENT DISTRIBUTION  
Building on our sevenfold increase in solar capacity since the 
start of 2014, we will continue to promote solar and other 
distributed energy generation in the city. We will require 
more solar and green roof installations on new construction 
citywide, expand accelerator programs to assist building owners 
with clean energy projects and the solar installation process, 
and continue to work with our utility and market partners to 
implement demand response and load management tools. We 
will also continue to maximize solar potential on the rooftops of 
City-owned buildings (see more in Modern Infrastructure).

New York City solar deployment has grown 
exponentially since the start of 2014.

Source: MOS

“New York City needs to lead the way by changing its energy 
sources to be more sustainable. We’ve started the process, and 
are setting the example for the rest of the country.” 

– Resident of Kensington, Brooklyn
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 East Hampton Town Board Carole Brennan 
 159 Pantigo Road Town Clerk 
 East Hampton, NY  11937  
  www.ehamptonny.gov 
 ADOPTED 
 Meeting: 05/20/14 10:00 AM 

 RESOLUTION 2014-662 DOC ID: 13906  

Updated: 5/16/2014 8:14 AM by John Botos  Page 1 

Energy Goals for the Town of East Hampton 
WHEREAS, the Town of East Hampton formed an Energy & Sustainability Committee to 

address the energy needs of our community; and 
 
WHEREAS, the Town of East Hampton adopted the Comprehensive Energy Vision to move 

the Town forward as a leader in sustainable energy policies and practices; and 
 
WHEREAS, the Comprehensive Energy Vision seeks significant energy cost savings for 

residents and local businesses, in addition to environmental and public health benefits; and 

now, therefore be it 
 
RESOLVED, that it shall be the goal of the Town of East Hampton to: 
 
Meet 100 percent of community wide electricity consumption with renewable energy sources 

by the year 2020 and to 
 
meet the equivalent of 100 percent of economy wide energy consumption such as 

electricity, heading, and transportation with renewable energy sources by the year 2030; 

and further be it 
 
RESOLVED, that these goals can be reasonable met based upon existing and new national, 

state, and local initiatives. 
 

 

RESULT: ADOPTED [UNANIMOUS] 

MOVER: Sylvia Overby, Councilwoman 

SECONDER: Peter Van Scoyoc, Councilman 

AYES: Burke-Gonzalez, Van Scoyoc, Overby, Overton, Cantwell 
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Governor Cooper Signs Executive Order Detailing Next Steps on
Path to a Clean Energy and Equitable Economy for All North
Carolinians

Raleigh

Jan 7, 2022

Governor Roy Cooper today issued Executive Order No. 246 affirming North Carolina’s commitment to a clean energy economy
and directing next steps in the state’s plan to achieve net-zero greenhouse gas emissions and create economic opportunities for
North Carolinians across the state, especially in underserved communities.

“Transforming North Carolina toward a clean energy and more equitable economy will provide good jobs and a healthy
environment for generations of families across our state. To achieve our goals we must be clear, intentional and determined,”
said Governor Cooper. “We’ve made monumental progress by developing a clean energy plan tailored to our state’s unique
challenges and opportunities and passing into law required carbon reduction goals for utility providers. This order will assess
our progress reducing climate pollution, and direct ways to curb environmental injustices, increase clean transportation
options, and build more resilient communities in North Carolina.”

Executive Order No. 246 updates North Carolina’s economy-wide carbon reduction emissions goals to align with climate
science, reduce pollution, create good jobs and protect communities. The Order strengthens North Carolina’s commitment to
reducing greenhouse gas emissions, increasing the statewide goal to a 50% reduction from 2005 levels by 2030 and achieving
net-zero greenhouse gas emissions as soon as possible, no later than 2050. To meet these goals, the Order directs the
Governor’s administration to update a statewide greenhouse gas inventory to measure current levels of greenhouse gas
emissions, as well as analyze potential pathways for achieving net-zero greenhouse gas emissions by 2050.

Executive Order No. 246 also takes steps to encourage and prepare for North Carolina’s transition to a clean transportation
future. The Order calls for an increase in registered zero-emission vehicles (ZEVs) to at least 1,250,000 by 2030 and for 50% of
sales of new vehicles in North Carolina to be zero-emission by 2030. It also directs the North Carolina Department of
Transportation to develop a North Carolina Clean Transportation Plan for decarbonizing the transportation sector through
reductions in vehicle miles traveled, an increase in zero-emission cars, trucks, and buses, and other strategies.

“These climate goals will deliver real environmental, economic and public health benefits for North Carolinians and this
executive order includes additional steps to make sure those benefits reach every community in our state,” said Department of
Environmental Quality Secretary Elizabeth S. Biser.

“This Executive Order ensures our state is preparing for and supporting emerging technologies,” said Transportation Secretary
J. Eric Boyette. “We are committed to working with our state and local partners to develop a clean transportation plan – one
that will benefit all North Carolinians.”

The Order underscores the importance of emphasizing environmental justice and equity in the state’s transition to a clean
economy. It directs cabinet agencies to consider environmental justice when taking actions related to climate change,
resilience, and clean energy and to identify an environmental justice lead to serve as the point person for agency environmental
justice efforts. In addition, each cabinet agency will develop a public participation plan to improve communication and
transparency with the public in government decision-making, particularly with underserved communities. The Order also
directs Cabinet agencies to prioritize environmental justice, clean economy and climate priorities in budget decisions and to
engage advocates and stakeholders to identify additional executive actions to advance an equitable clean economy.

“The environmental justice provisions that are included in the Executive Order go a long way toward ensuring that the state can
achieve the exemplary public health equity goals. I am pleased that it will increase the likelihood that all North Carolinians are

Governor Cooper Signs Executive Order Detailing Next Steps on Path t... https://governor.nc.gov/news/press-releases/2022/01/07/governor-coope...
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able to live in vibrant communities and pursue employment in workplaces free of environmental risks,” said Dr. James H.
Johnson, Jr., DEQ Secretary’s Environmental Justice and Equity Board Chair.

“This Executive Order is the next step in North Carolina's continued commitment to a clean and more equitable energy future.
Our state must continue to lead in the fight against climate change and environmental injustice while building an economy that
works for everyone and the steps outlined in this order are critical to achieving those goals,” said Dionne Delli-Gatti, North
Carolina Clean Energy Director.

To help strengthen North Carolina’s workforce and create good jobs in the clean energy economy, the North Carolina Climate
Change Interagency Council will identify strategies to increase diversity in industries and occupations that are critical to
addressing climate change in North Carolina. The administration will work with the North Carolina Business Committee for
Education and other stakeholders to expand clean energy youth apprenticeship programs that prepare graduates for good-
paying careers in the clean energy economy, with an emphasis on educational institutions that serve underrepresented
communities.

The Executive Order builds on the Governor’s previous actions supporting clean energy, climate change, and environmental
justice. In 2021, the Governor signed House Bill 951, a bipartisan law requiring the North Carolina Utilities Commission to take
the necessary steps for state utility providers to reduce carbon emissions by 70% from 2005 levels by the year 2030 and achieve
carbon neutrality by 2050.

The Governor also signed Executive Order No. 80, affirming North Carolina's commitment to addressing climate
change, Executive Order No. 143, establishing the Andrea Harris Social, Economic, Environmental and Health Equity Task
Force to address long-term disparities and Executive Order No. 218, highlighting North Carolina’s commitment to offshore
wind. These actions are making North Carolina less dependent on fossil fuels, bringing new high paying jobs to the state and
helping remedy disproportionate environmental, economic, and health impacts on people of color, low-income communities,
and indigenous communities.

Read the Executive Order.

###

Related Topics:

Governor Cooper Signs Executive Order Detailing Next Steps on Path t... https://governor.nc.gov/news/press-releases/2022/01/07/governor-coope...
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SEAP

In June 2018, the Sustainable and Resilient Charlotte by 2050 Resolution was unanimously passed by

Charlotte City Council. This resolution set aggressive and aspirational municipal and community-

wide greenhouse gas emissions reduction goals for the City of Charlotte. Specifically, it strives to have

city fleet and facilities be fueled by 100% zero-carbon sources by 2030. It also sets a

community-wide goal for Charlotte to become a low carbon city by 2050 by reducing

greenhouse gas emissions to below 2 tons of CO2 equivalent per person annually. Lastly,

it called for a strategic energy action plan to determine how Charlotte would reach the two goals.

In December of 2018, city council unanimously adopted the Strategic Energy Action Plan (SEAP.)

Sustainability staff developed the SEAP in partnership with community stakeholders and city

departments participating in greenhouse gas emission reduction scenario sessions and continuous

engagement on the specific areas of the SEAP. This resulted in a comprehensive framework of 11

linked action areas containing internal and external actions, focused on transportation, buildings,

energy generation, and workforce development/equity with steps on how to reach the goals set by the

resolution.

August 2020 - SEAP and Bloomberg American Cities Climate Challenge

Progress

August 2019 - City of Charlotte Highlights the Strategic Energy Action

Plan

SEAP Resources

Full SEAP & Executive Summary

SEAP Executive Summary and Full Document(PDF, 38MB)

SEAP https://www.charlottenc.gov/City-Government/Initiatives-and-Involvem...
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2023 Sustainable and Resilient Charlotte Updates

2022 Summary Benchmarking Report(PDF, 6MB)

SEAP Report(PDF, 6MB)

2022 Sustainable and Resilient Charlotte Updates

SEAP Council Update - March 2022

2020-2021 Benchmarking Report(PDF, 9MB)

SEAP Year Three Report 2021(PDF, 20MB)

2021 Sustainable and Resilient Charlotte Updates

SEAP Year Two Report - 2020(PDF, 7MB)

SEAP External Content Groups 2019-2020(PDF, 2MB)

Sustainable Facilities Policy Update(PDF, 452KB)

Arrival-Charlotte MOU Fully Executed(PDF, 95KB)

Revised Sustainable Facilities Policy 2021(PDF, 237KB)

SEAP Council Update – September 2021(PDF, 10MB)

SEAP Council Update - March 2021(PDF, 717KB)

2020 Sustainable and Resilient Charlotte Updates

SEAP Call to Action(PDF, 14MB)

SEAP Council Update - August 2020(PDF, 1MB)

SEAP Budget Presentation – February 2020(PDF, 2MB)

2019 Sustainable and Resilient Charlotte Updates

SEAP Year One Report - 2019(PDF, 58MB)

Sustainable and Resilient Charlotte Presentation – August 2019(PDF, 2MB)

Sustainable and Resilient Charlotte Update – August 2019(PDF, 310KB)

Sustainable and Resilient Charlotte Update - July 2019(PDF, 422KB)

Sustainable and Resilient Charlotte Initiatives - July 2019(PDF, 222KB)

Duke Memorandum of Understanding (MOU)(PDF, 3MB)

SEAP https://www.charlottenc.gov/City-Government/Initiatives-and-Involvem...
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Chapter 1. Introduction 

Climate change is a critically important environmental, economic, and social issue for humankind today. 
The role our community and the other communities across the world play in addressing climate change 
is vital. Climate action requires the collective action of everyone globally: individuals, governments, 
private businesses, and the non-profit community. The City of Raleigh recognizes the important role of 
local government in community climate action and has prepared this Community Climate Action Plan 
(CCAP), which begins to address the challenges that climate change presents to our region. The role of 
government, while important, is small in comparison to the actions that everyone must take.  

CCAP provides an evaluation of the community greenhouse gas (GHG) emissions, strategies and actions 
to reduce emissions, an understanding of the role of equity and the implications of climate change on 
vulnerable communities, and an overview of the impacts of climate change and how it affects our 
overall community resilience. Recognizing these challenges, in May 2019, the Raleigh City Council 
established a goal to reduce community GHG emissions in Raleigh by 80% by the year 2050. This 
document lays out a process to implement strategies to accomplish that goal. 

Climate change will have wide-ranging and systemic impacts on our natural and man-made systems. The 
nature and amplitude of these impacts are linked to the amount of warming anticipated. While this 
document does not include specific models of climate impacts, it is important to note that the 
likelihood, frequency, and strength of climate impacts are linked to the effectiveness of mitigation 
measures worldwide. Raleigh’s climate change mitigation strategies are one piece of a much larger 
puzzle. Our actions are necessary to reach a global solution but not enough on their own. The impacts 
we feel in Raleigh will be a result of efforts by many others. This means that we must take the necessary 
step of planning for and adapting to the impacts of climate change simultaneously while also attempting 
to mitigate those effects.  

Historical data suggest that in the Southeast United States, we are experiencing more frequent, longer-
lasting heat waves; more frequent heavy rains and storms; more frequent warm nights; and the effects 
of ocean warming in the form of hurricanes with stronger winds and heavier rains. All of these impacts 
are taking place in the context of rapid population growth for the Triangle region. Higher population 
means more development and infrastructure; more impervious surfaces; and more people in need of 
protection from storms, floods, and extreme heat. The physical changes to our environment caused by 
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climate change will require us to put in place infrastructure, policy, and programs to protect our 
community. 

Our economy will be affected by these physical changes and by our efforts to mitigate them. The 
infrastructure and technology required to make this transition across the economy will be expensive, 
and it will take many years of planning, coordination, and collaboration to accomplish. At the same time, 
our community will need to adapt to an already-changing climate and recover from more frequent 
natural disasters.  

Climate change will also have an impact on society. The environmental and economic impacts of higher 
global temperatures and the efforts to address them will not affect everyone equally. Some 
communities will be more exposed to hazards like floods; some may be more burdened by economic 
measures to address climate change, like carbon taxes or higher energy prices.  

Keeping all of this in mind, as the City of Raleigh 
embarked on this project to work with the 
community to draft Raleigh’s first CCAP, it was 
important that the plan represent a holistic effort to 
address climate change.  

• First, it should take a transformative 
approach to mitigating carbon emissions.  

• Second, it should integrate efforts to improve 
community resilience and preparedness for 
the impacts of climate change.  

• Third, it should be a tool to help move toward 
a more equitable community.  

While climate change does represent a number of large and costly challenges, it is also important to 
recognize the opportunities and benefits that climate action presents to our community. Adoption of 
new technology means high-skill, high-paying jobs will be available to our residents. Reducing vehicle 
traffic can make our streets safer for bicycles and pedestrians. Reducing GHG emissions means cleaner 
air and water and healthier residents. The benefits of taking climate action now will be realized for those 
that are here today and perhaps more importantly for those in future generations.  

This document is composed of eight chapters. Chapters 1 through 4 set the stage with an overview of 
the process used to produce this plan and information about the context and research that inform the 
strategies. Chapters 5 through 7 contain the strategies and actions in the categories of Buildings & 
Energy, Transportation & Land Use, and Resilience & Cross Cutting, which were developed through our 
participatory process and include strategy equity and resilience considerations that were identified as 
core community values. The last chapter contains implementation and partnership considerations for 
the CCAP strategies. Information on how the City can lead the way and the role of the community in 
taking action is also included. 

As a government, the City of Raleigh has some influence over climate action in our community but not a 
great deal of control. A City can act as a convener and can create an enabling environment for 
businesses and residents to act on their own. A City also plays an important role in working with State 
officials and the federal government to fund climate projects and to make connections on policy and 

Climate equity involves addressing 
responsibilities for GHG emissions contributions/ 
generators, disproportionate distribution of 
climate change burdens and climate impact 
vulnerabilities, and just distribution of the 
benefits of climate protection efforts. This 
requires climate strategies that deal with the 
systems that contribute to climate change, the 
conditions that perpetuate existing inequities, 
and the effects of climate change and their 
distribution.  
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partnerships to amplify local efforts. This plan attempts to identify local action that the City or 
community partners can take or directly support, partnerships among local entities, opportunities to 
coordinate with State and federal agencies, and outreach and education to catalyze individual action.  

CCAP is a living plan that will grow and change with the community over time to help support Raleigh in 
achieving equity, resilience, and climate outcomes while working towards the 2050 community GHG 
reduction goal. Implementation progress will be tracked over time, and continued community feedback 
and participation will be incorporated. This CCAP document provides a summary of the plan 
development and lays out a framework for future steps that need to be taken.
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AGENDA ITEM COVER SHEET 

 

 

 

 

 

 

 

 

NEW BUSINESS 

 

No. 01 
 

 

ITEM DESCRIPTION (Brief) 

 

Possible motion to adopt the attached Resolution Endorsing the Goals of Achieving 100% Clean Energy by 2050 

 

 

ITEM DETAIL (Expanded from Item Description) 

Approval Recommended?   By:  

    

     

 

Mr. Jensen requests Council consideration of the attached resolution.  
 

 

ATTACHMENTS (Number items if more than one) 

 

 A Resolution Endorsing the Goals of Achieving 100% Clean Energy by 2050 

 

Meeting Date: February 5, 2019 

Requesting Department: Governing Body 

Presenter(s): Councilman Bill Jensen 
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RESOLUTION NO. 19-0205-04 

A RESOLUTION ENDORSING THE GOALS OF ACHIEVING 100% CLEAN ENERGY BY 2050 

 

WHEREAS, The Apex Town Council has a long standing, proactive position toward the 

conservation of energy and the protection of natural resources for the betterment of the citizens of Apex; 

and 

 

WHEREAS, climate change is expected to increasingly impact North Carolina’s temperatures, 

precipitation and sea level with harmful consequences in coming years; and 

 

WHEREAS, a transition to renewable energy sources will reduce the emissions of pollutants that 

affect the air and water quality in the Town of Apex; and 

 

WHEREAS, a just transition to 100% renewable energy can benefit affordable housing projects and 

low-income communities that are disproportionately impacted by fossil fuel pollution; and 

 

WHEREAS, the United States Conference of Mayors in 2017 passed a resolution supporting 100% 

clean renewable energy community-wide for cities and towns by 2035; and 

 

WHEREAS, the Town of Apex endorses the Paris Climate Agreement in order ”…to continue its 

efforts towards sustainability and reduction of greenhouse gas emissions…”; and 

 

WHEREAS, in 2017 the Apex Town Council authorized a budget for two Solar Photovoltaic (PV) pilot 

projects so that staff might establish necessary design, construction and energy management skills; and  

 

WHEREAS, in July 2018 the Apex Town Council adopted a budget with $500,000 dollars earmarked 

for solar PV systems on town buildings; and 

 

WHEREAS, in October 2018 the Wake County Board of Commissioners unanimously adopted a 

resolution endorsing the goal of transitioning 80% of energy consumed by County operations from fossil-

fuel based energy to renewable sources by 2035 and the goal of achieving 100% Clean Energy by 2050; 

and 

 

WHEREAS, the Apex Town Council promotes the utilization of renewable energy in the private 

sector through the reduction of town fees and the simplification of the permitting and inspections 

processes; and 

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0061 
Page 92 of 224



WHEREAS, Clean Energy by 2035 is defined as transitioning 100% of energy consumed and stored 

by the Town of Apex operations from fossil fuel-based energy to renewable energy including Solar, Wind, 

Tidal and Wave, Hydroelectric and Geothermal; and 

  

WHEREAS, the town of Apex intends to transition the municipal vehicle fleet to plug-in hybrid 

vehicles or all electric vehicles to the extent possible; and 

 

WHEREAS, the goal of 100% clean energy may be achieved through the investment of Town of 

Apex funds in renewable energy projects that offset the consumption of non-renewable energy 

purchased by the town from Duke Energy. 

 

NOW THEREFORE, BE IT RESOLVED that the Apex Town Council endorses the goal of transitioning to 

80% Clean Energy by 2035 and 100% Clean Energy by 2050; that Apex joins its fellow state and local 

governments in advocating for the use of Clean Energy where such action results in reasonable and 

foreseeable economic payback and is subject to budget availability; that the Town of Apex commits 

itself in its own operations, policies, and guidelines to continuing its efforts towards clean energy, 

sustainability, reduction of greenhouse gas emissions, energy efficiency and the reduction of fossil fuel 

use; and that the Apex Town Manager is authorized to support efforts toward the goal of 80% Clean 

Energy by 2035 and 100% Clean Energy by 2050 through fiscally responsible budget expenditures and 

procedures; that the Apex Town Council encourages all business and commercial sectors of Apex to 

adopt similar goals in their own operations. 

 

 

This the 5th day of February, 2019.  

 

 

_____________________________________  

Lance Olive, Mayor   

ATTEST:  

___________________________________________  

Donna B. Hosch, MMC, NCCMC, Town Clerk 
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I, Amy T. Harvey, Deputy Town Clerk of the Town of Chapel Hill, North Carolina, 

hereby certify that the attached is a true and correct copy of (2019-09-25/R-11) 

adopted by the Chapel Hill Town Council on September 25, 2019. 

 

      This the 26th day of September, 2019. 

      

Amy T. Harvey  

Deputy Town Clerk 
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A RESOLUTION TO TRANSITION TO A 100% CLEAN, RENEWABLE ENERGY COMMUNITY BY 

2050 (2019-09-25/R-11) 

 

WHEREAS, climate change is real, and increasing levels of greenhouse gas emissions are having 

adverse effects on both the natural and built environments; and 

 

WHEREAS, these physical effects are expected to lead to water scarcity, increased numbers of 

refugees, food insecurity, more poverty and disease, and mass extinctions of species; and 

 

WHEREAS, low-income communities and communities of color in North Carolina and the United States 

are disproportionately exposed to extreme heat and the hazardous pollutants released by fossil fuel 

burning that can lead to serious health problems such as cancer and asthma exacerbation; and  

 

WHEREAS, clean, renewable energy is defined as energy derived from ongoing natural processes that 

rapidly replenish and is sustainably collected from renewable sources such as solar, wind, and 

geothermal; and  

 

WHEREAS, a Stanford University and University of California-Davis study concludes that the United 

States energy supply could be based entirely on renewable energy by the year 2050 using current 

technologies and 80% renewable energy by 2030, while creating numerous jobs; and  

 

WHEREAS, leading economists, policy experts, and business leaders conclude that transitioning to a 

clean energy economy would create millions of green jobs nationally, improve living standards, and 

boost economic growth; and 

 

WHEREAS, energy efficiency is also an essential strategy in lowering the nation’s energy use and 

emissions; and 

 

WHEREAS, in 2017, the Town Council resolved to uphold the Paris Climate Agreement by 

proportionately reducing greenhouse gas emissions in Chapel Hill; and 

 

WHEREAS, the Town Council has committed to creating and implementing a Climate Action and 

Response Plan to help mitigate the effects of climate change and to create a more resilient and 

adaptive community; and 

 

WHEREAS, in October 2018, Governor Roy Cooper signed an executive order, “North Carolina’s 

Commitment to Address Climate Change and Transition to a Clean Energy Economy”, which states that 

North Carolina with honor the 2015 Paris Agreement goals and the state’s commitment to the United 

States Climate Alliance, and requires the state to reduce its greenhouse gas emissions to 40% below 

2005 levels by 2025; and  

 

WHEREAS, the urgency of climate change is real and the time to act is now in order to one day tell our 

young people that we did everything we could to make their future better.  

 

NOW, THEREFORE, BE IT RESOLVED by the Council of the Town of Chapel Hill that the Council commit 

to creating a Climate Action and Response Plan by 2020 to begin transitioning to 80% clean, 

renewable energy community-wide by 2030, and to reach 100% by 2050.  

 

BE IT FURTHER RESOLVED that achieving these aspirational goals will require support and action from 

all levels of government and industry, and will be the work of everyone who lives in, works in, plays in, 

goes to school in and visits the Town of Chapel Hill. 
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BE IT FURTHER RESOLVED that the Town commits to achieving equity, affordability and access in the 

transition to carbon neutrality and a renewable energy future. 

 

This the 25th day of September, 2019. 
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Resolution Supporting the Goal of 100% Clean Energy by 2050 for the Town of 
Hillsborough, and the Fostering of a Resilient and Sustainable Community 
 

Whereas, climate change is real, is affecting our community now, and the choices we make today 
will affect future generations;  

Whereas, climate change is human-caused, primarily due to emissions from burning coal, oil, and 
natural gas, is already affecting and will continue to affect North Carolina’s temperatures, precipitation, 
and sea level with harmful consequences;  

Whereas, 15 of the 16 hottest years on record have occurred since the year 2000, and the 3 hottest 
years on record were 2014, 2015, and 2016; 

Whereas, the ongoing increase in global temperature, if not stopped, will continue having major 
adverse impacts on both natural and human-made environments including the effects of more and 
frequent and intense extreme weather events; 

Whereas, the harmful consequences are already being felt locally and across the state, for example, 
in wetter, more destructive storms; longer, deeper droughts, and heavy rains that threaten our local 
food system and economy; increased suffering from seasonal allergies and asthma; increased threat and 
instances of tick-borne and other diseases;  

Whereas, these consequences will be most severe for low-income neighborhoods and communities; 
low-income communities and communities of color in North Carolina and the United States are 
inordinately exposed to pollution, which causes serious health problems such as cancer and asthma, 
from fossil fuels, including the dirtiest coal-fired power plants, which produce coal ash, are 
disproportionately located in communities of color; and the town of Hillsborough contributes to that 
pollution by dependency on coal-fired energy;  

Whereas all scientific bodies in the U.S. and the world have concluded, based on the evidence, that 
human activities are the dominant cause of climate change. These scientific bodies include the 
Intergovernmental Panel on Climate Change, U.S. National Academy of Science, American 
Meteorological Society, U.S. Environmental Protection Agency, U.S. Department of Defense, and many 
more;  

Whereas, leading economists, policy experts, and business leaders conclude that transitioning to a 
clean energy economy available for all would create millions of green jobs nationally and improve the 
living standard for a wider range of people;  

Whereas, Stanford University and University of California-Davis studies conclude the United States 
energy supply could be based entirely on renewable energy by the year 2050 using current technologies 
and 80% renewable energy by 2030, while creating numerous green jobs;  

Whereas the Intergovernmental Panel of Climate Change Fifth Assessment Report found that near 
zero greenhouse gas emissions are necessary to stabilize the global temperature and avoid climate 
catastrophe;  

Whereas government bodies at every level, including local government, have a moral obligation to 
adopt practices and policies to make our communities more resilient to the consequences of climate 
change and prevent climate change from getting worse, wherever possible;  
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RES- 2017-048 4o—

RESOLUTION OF THE ORANGE COUNTY BOARD OF COMMISSIONERS IN

SUPPORT OF A LOCAL, STATE, AND NATIONAL GOAL OF 100% CLEAN

ENERGY BY 2050

AND THE CREATION OF GREEN JOBS

Whereas, climate change has increased the global average surface temperature by 1. 00
degrees Celsius ( 1. 8 degrees Fahrenheit) since 1880; and

Whereas,   climate change is expected to increasingly impact North Carolina' s

temperatures, precipitation and sea level with harmful consequences in coming years; and

Whereas, climate change and global average temperature increases are primarily due to
human-caused fossil fuels emissions, including coal, oil and natural gas, according to the United
Nations Intergovernmental Panel on Climate Change, National Academy of Sciences, American
Meteorological Society,  United States Environmental Protection Agency,  United States

Department of Defense, and numerous other leading scientific, academic and governmental
authorities both in the United States and internationally; and

Whereas, a final agreement of the United Nations Conference of Parties ( COP21), which

included the United States and a total of 195 nations, was reached in Paris, France on December

12, 2015, that states the aim is to " holding the increase in the global average temperature to well
below 2 degrees Celsius above preindustrial levels and pursuing efforts to limit the temperature
increase to 1. 5 degrees Celsius above preindustrial levels" and entered into force on November 4,

2016; and

Whereas,  scientists have concluded the concentration of carbon dioxide, the leading
greenhouse gas, in the Earth' s atmosphere is currently and consistently over 400 parts per
million (ppm) and will likely stay above this level for the indefinite future for the first time in
millions of years; and

Whereas, sixteen of the seventeen hottest years on record have occurred in the twenty-
first century and 2016 is the hottest year on record; and

Whereas, an increase in the global average temperature is having and will continue to
increasingly have major adverse impacts, if not stopped by eliminating the use of fossil fuels, on
both the natural and human-made environments due to longer,  more intense heat waves,

prolonged droughts, spread of infectious diseases, rising sea levels, ocean acidification, wildfires,
and more intense and frequent extreme weather events; and

Whereas, these physical effects are expected to lead to water scarcity, food insecurity,
increasing numbers of refugees, increased poverty, and the mass extinction of species; and

Whereas,  studies completed by the International Monetary Fund  ( IMF),  the Risky
Business Project, Duke University, and others point to the severe economic costs of climate
change and continuing use of fossil fuel, estimating billions of dollars a year in costs nationally
and trillions globally; and
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Whereas,  leading economists,  policy experts,  and business leaders conclude that

transitioning to a clean energy economy available for all would create millions of green jobs
nationally, improve health and living standards, and boost economic growth in coming years;
and

Whereas, low-income communities and communities of color in North Carolina and the

United States are inordinately exposed to pollution, that causes serious health problems such as
cancer and asthma, from fossil fuels, including the dirtiest coal- fired power plants which produce
coal ash, and need to be empowered and have access to educational tools and an awareness of

climate issues; and

Whereas, a Stanford University and University of California-Berkeley study concludes
the United States energy supply could be based entirely on renewable energy by the year 2050
using current technologies and 80% renewable energy by 2030 while creating numerous green
jobs; and

Whereas, municipalities, organizations, businesses, and academic institutions throughout

the world have set a goal to achieve carbon or climate neutrality by 2050 or earlier; and

Whereas,  over 1, 000 mayors have joined the U. S.  Conference of Mayors Climate

Protection Agreement since 2005 to commit to significantly reduce carbon emissions in their
cities to combat climate change; and

Whereas, over 600 American colleges and universities have made a commitment to

reduce greenhouse gases,  including Appalachian State University,  Blue Ridge Community
College, Carteret Community College, Catawba College, Central Carolina Community College,
Davidson College,  Duke University,  Elizabeth City State University,  Fayetteville State

University, Guilford College, North Carolina Central University, Queens University of Charlotte,
Southeastern Community College, University of North Carolina at Chapel Hill, University of
North Carolina at Charlotte, University of North Carolina at Greensboro, University of North
Carolina at Pembroke, Wake Technical Community College, and Warren Wilson College; and

Whereas, North Carolina installed 1, 140 MW of solar electric capacity in 2015, ranking it
second nationally; nearly $ 1. 7 billion was invested on solar installations in North Carolina, a

159% increase over the previous year; there are currently more than 200 solar companies at work
throughout the value chain in North Carolina, the state companies employing some 6, 000 people;
North Carolina ranks third in the nation in installed solar capacity, enough to power 260,000
homes; and solar photovoltaic system prices in the U.S. have dropped by 66% since 2010;

Whereas, North Carolina has more offshore wind energy potential than any other Atlantic state;
and

Whereas,  the Intergovernmental Panel on Climate Change Fifth Assessment Report

recommended a global goal of achieving near zero greenhouse gas emissions or below, which is
necessary to stabilize the global average temperature to avoid climate catastrophe;
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Now, Therefore, Be it resolved that the Orange County Board of Commissioners does hereby
approve of the following:

SECTION 1. Orange County, the State of North Carolina, and the United States shall
transition from a fossil fuel-based economy to a 100% clean renewable energy for all energy
sectors- based economy, by January 1, 2050 or sooner to avoid climate catastrophe, to promote
job creation and economic growth, and to protect the Earth for current and future generations

from climate catastrophe.

SECTION 2. This resolution is effective upon adoption.

NOW THEREFORE BE IT ORDAINED by the Board of Orange County Commissioners
t this resolution is effective upon a oval.    Upon motion of Commissioner

seconded by C oommissioner he foregoing resolution was
a opted this the day of_  2017.

V

I, Donna S. Baker, Clerk to the Board of Commissioners for the County of
Orange, North Carolina, DO HEREBY CERTIFY that the for ing i

aid

a true copy of so
much of the proceedings of said Board at a meeting held on

Ste-  , 

2017,

as relates in any way to the adoption of the foregoing and tha s proceedings are

recorded in Minute Book No.    of the minutes of said Board.

WITNESS my hand and the seal of said County, the day o
2017.

Donna Baker

4 Clerk to the Board

S

17 a

sz

rf klxcott'

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0061 
Page 110 of 224



 

 

WHEREAS, The Wake County Board of Commissioners have a long standing, 
proactive position toward the conservation of energy and the protection of natural 
resources for the betterment of the citizens of Wake County; and 

WHEREAS, climate change is expected to increasingly impact North Carolina’s 
temperatures, precipitation and sea level with harmful consequences in coming 
years; and 

WHEREAS, a just transition to 100% renewable energy can benefit low-income 
communities and communities of color that are disproportionately impacted by fossil 
fuel pollution; 

 
WHEREAS, in September 1978 the Wake County Board of Commissioners 

established the first Energy Policy and Created the Citizens' Energy Advisory 
Commission; and 

 
WHEREAS, in May of 1992 the Board of Commissioners adopted by resolution 

the first Energy Conservation and Management Policy that authorized the County 
Manager to establish design, construction and management standards, declared that 
all employees share in energy conservation and encourage future guideline revisions; 
and 

 
WHEREAS, in June 2004 the second energy guideline titled "Guidelines for 

Design and Construction of Energy-Efficient County Government Facilities and 
Schools" was established in partnership with the Wake County Public School System; 
and 

 
WHEREAS, in 2015 the Board of Commissioners established under the goal of 

Growth and Sustainability, and the objective of Promoting Sustainability efforts 
throughout the County, the initiative to 1) review supporting advisory groups and their 
missions, 2) assess Wake County's Energy status among its peer groups, and 3) update 
its 2004 Energy Design Guideline. 
 

WHEREAS, the United States Conference of Mayors in 2017 passed a resolution 
supporting 100% clean renewable energy community-wide for cities by 2035;   

 
WHEREAS, in June 2017 the Board of Commissioners endorsed the Paris Climate 

Agreement in order “... to continue its efforts towards sustainability and reduction of 
greenhouse gas emissions…”; and 

 
 

A RESOLUTION ENDORSING THE 
GOALS OF ACHIEVING CLEAN 

ENERGY BY 2050 
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WHEREAS, Wake County, WCPSS, and Wake Technical Community College 
staff have met and created common and distinct guidelines that meet the needs of their 
respective governing bodies and have resolved to meet and report energy information 
annually to the Energy Advisory Commission to learn and to leverage research and 
development; and 

 
WHEREAS, in March 2018 the Energy Advisory Commission endorsed and 

recommended the 2018 Energy Design and Management Guideline update by 
consensus; and 

 
WHEREAS, in April 2018 the Board of Commissioners subcommittee on Growth 

Land Use and Environment received and recommended to the full Board of 
Commissioners the 2018 Energy Design and Management Guideline update by 
consensus; and 

 
WHEREAS, in May 2018 the Board of Commissioners adopted the 3rd update of 

the Energy Guideline named the "Energy Design and Management Guideline" and 
directed the County Manager to implement this guideline consistent with existing policy 
effective immediately; and  
 

WHEREAS, the May 2018 Energy Design and Management Guideline requires 
that all new facilities shall be “Solar Ready” and renewable energy planning shall 
begin early in building design to accelerate solar technology installation when economic 
payback is favorable; and 

 
WHEREAS, in July 2018 the Board of Commissioners adopted a budget 

authorizing two Solar Photovoltaic (PV) Pilot projects so that staff might establish the 
necessary design, construction and energy management skills; and 

 
WHEREAS, 350 Triangle, an affiliate of 350.org, has identified a target of 80% 

clean energy by 2030 and 100% clean energy by 2050; and 
 

WHEREAS, Clean Energy by 2050 is defined as transitioning 100% of energy 
consumed and stored by County operations from fossil fuel-based energy to renewable 
energy including Solar, Wind, Tidal & Wave, Hydroelectric, and Geothermal; and 
 

WHEREAS, the Wake County Board of Commissioners believes that achieving 
Clean Energy by 2050 requires also having a goal of transitioning 80% of energy 
consumed by County operations from fossil fuel-based energy to such renewable 
sources by 2035; and 

 
WHEREAS, in September 2018 the Board of Commissioners subcommittee on 

Growth Land Use and Environment deemed it would be in the interests of Wake County 
citizens for the Wake County Board of Commissioners to join in the effort to achieve 
Clean Energy by 2050 to reduce greenhouse gas emissions; and 

 
NOW THEREFORE, BE IT RESOLVED that the Wake County Board of 

Commissioners endorses the goal of 100% Clean Energy by 2050 and joins its fellow 
state and local governments in advocating for the use of Clean Energy where such action 
results in reasonable and foreseeable economic payback and is subject to budget 
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availability; that the Wake County Government will commit itself in its own operations, 
policies, and guidelines to continuing its efforts towards clean energy, sustainability, 
reduction of greenhouse gas emissions, energy efficiency, and the reduction fossil fuel 
use; and that the County Commission does hereby authorize the County Manager to 
support efforts toward the Clean Energy by 2050 goal through fiscally responsible budget 
expenditures, and encourages all energy sectors of Wake County’s economy to adopt 
similar goals in their own operations. 
 

ADOPTED this 15th day of October 2018. 
 
 
       _______________________________ 

Jessica N. Holmes, Chair 
Wake County Board of Commissioners 
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ACKNOWLEDGEMENTS AND DISCLAIMER 

This material is based on work supported by the United States Department of Energy, Office of 

Energy Efficiency and Renewable Energy, under State Energy Program Award Number 

DE-EE0008293. 

This plan was prepared as an account of work sponsored by an agency of the U.S. Government. 

Neither the U.S. Government nor any agency thereof, nor any of their employees, makes any 

warranty, express or implied, or assumes any legal liability or responsibility for the accuracy, 

completeness, or usefulness of any information, apparatus, product, or process disclosed, or 

represents that its use would not infringe privately owned rights. Reference herein to any 

specific commercial product, process, or service by trade name, trademark, manufacturer, or 

otherwise does not necessarily constitute or imply its endorsement, recommendation, or 

favoring by the U.S. Government or any agency thereof. The views and opinions of authors 

expressed herein do not necessarily state or reflect those of the U.S. Government or any agency 

thereof. 

This update is a plan that was prepared in response to the Pennsylvania Climate Change Act 

(Act 70 of 2008), which requires the Department of Environmental Protection (DEP) to prepare a 

climate action plan regularly. The Pennsylvania Climate Change Advisory Committee provided 

input and feedback to the DEP and ICF for the preparation of this assessment. The Climate 

Change Advisory Committee has 18 members plus 3 ex officio members. The 2021 Climate 

Action Plan is the fifth iteration of the Pennsylvania Climate Action Plan and builds on the 

previous action plans. This plan and the analyses contained in it were prepared by the 

Pennsylvania DEP with support from ICF, Penn State University and Hamel Environmental 

Consulting.

 

For More Information: 

David Althoff Jr.  

Director, Energy Programs Office  

Department of Environmental Protection  

Rachel Carson State Office Building  

400 Market Street  

Harrisburg, PA 17105-8772  

Phone: 717.783.0542 

Email: dalthoff@pa.gov 

www.dep.pa.gov/climate  

 

Cover Photos: 

Top: Center for Sustainable Landscapes at 

Phipps Conservancy and Botanical Gardens 

(photo credit: Denmarsh Photography, Inc.) 

Bottom, Left to Right: Electric car charging; 

Benjamin Rush State Park tree planting, 

Philadelphia, PA; Wind farm in central 

Pennsylvania (photo credit: Andy 

Fogelsonger); Solar panels at the Tom Ridge 

Environmental Center, Presque Isle, PA 
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MESSAGE FROM GOVERNOR WOLF 

The Climate Imperative 

As I’ve seen firsthand in communities statewide, Pennsylvania is undergoing 

more extreme weather events, from flooding and tornadoes this month in 

Philadelphia and across southeast and southcentral counties, to record water 

levels in Lake Erie in 2019, to flooding that led to U.S. Department of 

Agriculture disaster declarations in 33 counties in 2018.  

Increasingly frequent, these events are buffeting Pennsylvania with deep recurring socioeconomic costs: 

public health stresses; evacuations and closings; flooded, buckled, and washed-out roads and bridges; 

downed trees and power outages; large-scale cleanups; and destroyed homes, businesses, and harvests. 

We must move now out of reactive mode on climate change. Leadership across sectors requires 

knowledge, tools, and proactive approaches to climate change to protect Pennsylvanians’ health and 

safety, economy, infrastructure, farms, businesses, recreation, and environmental resources. In addition 

to preparing for and adapting to the level of impacts we’re already experiencing, we must significantly 

lower greenhouse gas emissions to prevent worsening impacts.  

In 2019, I set the first ever statewide goals to reduce greenhouse gas emissions: 26 percent lower by 2025 

and 80 percent lower by 2050, compared to 2005, which is the standard baseline. I’ve charted a course for 

Pennsylvania to join 10 Northeast states in the Regional Greenhouse Gas Initiative, the cap-and-invest 

program that reduces carbon dioxide emissions from electric power plants. Revenue from carbon 

allowance auctions will be targeted to traditional energy-based communities and Environmental Justice 

areas across Pennsylvania and to further reduce carbon emissions statewide. 

I also mandated that state agencies lead by example, increasing sustainability while saving taxpayers 

money and creating jobs in Pennsylvania’s clean energy economy. In addition to aggressively stepping 

up energy efficiency measures, we launched an initiative in 2021 to get nearly 50 percent of state agencies’ 

electricity from seven new solar energy arrays to be built around the state by January 2023. 

I urge leaders across government, business, agriculture, academia, and community organizations—and 

all Pennsylvanians—to join in making climate change a top priority. It is only with your commitment, 

collaboration, and action, large scale or small, that Pennsylvania will meet the climate imperative. 

Throughout history, Pennsylvania has led the nation in every era of energy innovation. We can and must 

lead now. Pennsylvania Climate Action Plan 2021 tells us how. 

 

 

 

September 22, 2021
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MESSAGE FROM SECRETARY PATRICK MCDONNELL 

Tools to Lead on Climate Action 

Slowing down future climate change and adapting to changes that are already 

happening present a challenge on a scale that can seem overwhelming. Where to 

start?  

Pennsylvania Climate Action Plan 2021 is where to start. Here you’ll find 

statewide data on and trends in greenhouse gas emissions from every sector: 

electricity generation, transportation, industry, agriculture, residential and 

commercial buildings, and more. 

A suite of 18 strategies is recommended that—if started now—will meet our statewide greenhouse gas 

emissions goals for 2025 and 2050. For each strategy, the emission reductions, costs, and benefits in jobs 

and economic growth are quantified, and health and social benefits are analyzed. Supplemental strategies 

are also recommended to bolster efforts toward greenhouse gas reductions. 

In addition, Pennsylvania Climate Action Plan 2021 identifies priority areas to focus our preparation and 

adaptation: public health, overburdened and vulnerable populations, agriculture, recreation and tourism, 

infrastructure, and forests, ecosystems, and wildlife. 

Pathways to adaptation are mapped out that will enable us to lessen negative impacts and capitalize on 

any potential opportunities created by climate change. 

After getting an overview from this booklet, head to www.dep.pa.gov/climate. There you can review the 

complete Pennsylvania Climate Action Plan 2021 in depth to inform your policy, planning, and program 

decision making. You’ll also find helpful related resources, including Pennsylvania Climate Impacts 

Assessment 2021, the Local Climate Action Program, statewide data on greenhouse gas emissions, as well 

as on job growth and workforce development needs in clean energy industries, and many more tools to 

lead on climate action in Pennsylvania. 

 

 

September 22, 2021 
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PENNSYLVANIA CLIMATE ACTION PLAN 2021 
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EXECUTIVE SUMMARY 

Introduction 

Pennsylvania established its first statewide policy 

on climate change in the Pennsylvania Climate 

Change Act of 2008 (Act 70). The Act requires the 

Department of Environmental Protection (DEP) 

to compile an annual greenhouse gas (GHG) 

inventory, develop a voluntary GHG registry, 

and develop a climate action plan (CAP) and 

impacts assessment and update them every three 

years. Act 70 also establishes the Climate Change 

Advisory Committee (CCAC) to advise DEP 

during CAP and Impacts Assessment 

development. Working with the committee, DEP 

has issued several climate action plans and 

impacts assessments in the intervening years.  

Governor Tom Wolf issued an executive order in 

2019 that established a Pennsylvania climate goal 

of a 26% reduction in net GHG emissions statewide by 2025 and an 80% reduction by 2050, from 

2005 levels. It also reestablished the GreenGov Council to assist state agencies in incorporating 

environmentally sustainable practices into policy and planning decisions.  

This 2021 Climate Action Plan presents GHG reduction strategies that could realize the 

executive order’s emission reduction goals. It also maps out strategies for adapting to the 

impacts of climate change, based on the 2021 Pennsylvania Climate Impacts Assessment1. 

Within the last two decades, the Commonwealth has created energy policy and program actions 

that have complemented and supported Act 70’s overall goals. For example, the Alternative 

Energy Portfolio Standard (AEPS) that increased electric utilities’ purchases of renewable 

power, and Act 129 that continue to require electric utilities to meet customer energy savings 

targets, were in place when the first CAP was published. Given the many efforts which can be 

undertaken across state government, local governments, and in the private sector and other 

organizations, the CAP process allows DEP to identify, coordinate, integrate, and leverage a 

 

1 PA Department of Environmental Protection (2021). Pennsylvania Climate Impacts Assessment 2021. 

www.depgreenport.state.pa.us/elibrary/GetDocument?docId=3667348&DocName=PENNSYLVANIA CLIMATE 

IMPACTS ASSESSMENT 2021.PDF <span style%3D"color:green%3b"></span> <span 

style%3D"color:blue%3b">%28NEW%29</span> 4/30/2023 

Act 70 Requirements 

• Compile annual GHG inventory 

• Develop a voluntary registry of GHG 

emissions 

• Develop a Climate Action Plan and 

Impact Assessment 

• Establish a Climate Change Advisory 

Committee  

Executive Order 2019-01 

• Recognized the risks of climate change for 

Pennsylvanians  

• Set net GHG reduction targets of 26% by 

2025 and 80% by 2050 (from 2005 levels) 

• Reestablished the GreenGov Council 
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range of strategies that could be employed meet the Commonwealth’s GHG reduction goals, 

while also increasing resilience and adapting to the risks from climate impacts.  

This 2021 plan is the CAP’s fifth iteration. Building on previous plans and the latest science on 

the impacts of climate change, it lays out strategies to help Pennsylvania meet the Governor’s 

2025 and 2050 emission reduction goals, while also helping to prepare for future climate change 

impacts, and giving added consideration to the plan’s effects on public health and equity.  

Climate change is already impacting Pennsylvania; worsening heat waves, increased flooding, 

and other impacts are affecting the state economy and public health. The 2021 Impacts 

Assessment, published in May 2021, summarizes expected impacts and risks over the next 30 

years and beyond, such as: 

• The average annual temperature statewide is expected to increase by about 6 degrees 

Fahrenheit. Extreme heat events will also increase: 90+-degree temperatures are expected to 

occur approximately 37 days per year, up from 5 days historically; such impacts will, for 

example, alter the growing season, increase cooling energy use, and decrease heating energy 

use (Figure ES-1). 

• Total average rainfall will increase, coming in less frequent but heavier rain events, but 

drought conditions are also expected to occur more frequently.  

• Tidally influenced flooding is expected to increase in the Delaware Estuary coastal zone. 

Lake Erie is expected to see lower water levels, increased coastal erosion, and higher water 

temperatures. 

Figure ES-1. Observed and projected annual days with temperatures above 90°F 

 

Rising temperatures and heavy precipitation with inland flooding are identified in the Impacts 

Assessment as the two highest-risk hazards by mid-century. Increasing temperatures will have 

major consequences for human health and environmental justice and equity, especially in urban 

areas. Heavy precipitation and flooding could severely affect human health, agriculture, and 

built infrastructure, with those in or near floodplains at greatest risk. 
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Pennsylvania Greenhouse Gas Inventory, Forecast, and Reduction 

Efforts 

Pennsylvania’s latest greenhouse gas inventory reports historical GHG emissions in the 

Commonwealth from 2000 to 2017. This inventory provides a baseline for tracking progress in 

reducing GHG emissions over time; it also forms the basis of the business as usual (BAU) 

emissions forecast through 2050, which is the projected emission levels without any new policy 

or program changes after 2020. 2017 is the most recent year for Pennsylvania’s GHG inventory 

due to the lag in data availability from the U.S. Environmental Protection Agency (EPA). 

Pennsylvania is currently working on the 2018 GHG Inventory, but it was not available in time 

for analysis in the 2021 Impacts Assessment or CAP. 

Figure ES-2 below sums up Pennsylvania’s 2017 GHG emissions by major sector, totaling 

263.2 million metric tons of carbon dioxide or its equivalent (MMTCO2e). More than 10% of that 

amount is captured each year in soils or vegetation, or “sequestered,” resulting in “net” 

emissions of 233.7 MMTCO2e. 2017 net emissions are almost 20% lower than 2005 levels (289.1 

MMTCO2e), which puts Pennsylvania about three-quarters of the way to its 26% reduction goal 

by 2025.  

Emissions have declined since 2005 in most sectors, with the exception of industrial and 

agricultural emissions. In 2017, the following sectors were the three largest sources of emissions: 

• Electricity generation (29%) 

• Transportation (24%) 

• Industrial fuel use (18%) 

Figure ES-2. Pennsylvania 2017 GHG emissions by sector 

 

Looking forward, Pennsylvania’s BAU scenario projects a baseline of GHG emissions through 

2050, assuming that current policies and programs, or those significantly underway in 
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development, are implemented, and thus serving as a benchmark for projecting the impacts of 

potential GHG reduction strategies. The graphic below shows BAU emissions through 2050: it 

projects net emissions falling by 24% from 2005 levels. This means that while current policies 

and actions are expected to almost hit the state goal of reducing GHG emissions 26% by 2025, 

they fall far short of the 80% emission reductions by 2050 goal. The rest of the required 2050 

reductions can be achieved through implementing the CAP’s strategies.  

Figure ES-3. Business as usual net emissions by sector 2000-2050 (MMTCO2e) 

 

It is important in the context of the BAU assessment to recognize Pennsylvania’s energy policies 

and programs, and key features of its energy economy, that shape both today’s energy and 

environmental agenda and tomorrow’s policy and program solutions. Pennsylvania is a leading 

energy producer and supplier, which has historically and significantly contributed to local 

economies and wealth. Pennsylvania’s energy profile has become increasingly dynamic in 

recent decades, as both fossil fuel and clean energy generation have grown. These changes, 

however, have resulted in both challenges and opportunities for reducing GHG emissions. 

Additional opportunities remain for both improving resilience in Pennsylvania’s energy 

infrastructure and deploying new and diverse energy resources to result in assured energy 

supply and to mitigate the impacts of climate change. The Commonwealth is the nation’s 

second leading natural gas producer (after Texas) and the largest electricity generator in its 
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region.2 In 2019, there were more than 269,000 total energy and motor vehicle sector jobs in 

Pennsylvania; of those, more than 97,000 were clean energy jobs. 3 

Falling costs for renewable energy, and policies such as the AEPS, have boosted the role of 

renewable power in the energy mix. However, zero emission energy generation in Pennsylvania 

is heavily reliant on nuclear power; the Commonwealth is the nation’s second largest nuclear 

power producer. To further reduce power plant emissions, DEP is currently undertaking a 

rulemaking process to enable Pennsylvania to join the Regional Greenhouse Gas Initiative 

(RGGI), an 11-state power sector carbon dioxide cap-and-trade program. Participation in RGGI, 

in addition to driving down emissions, could also create funding to be used in supporting 

further reductions in GHG emissions.  

Energy efficiency has also become a significant 

source of emissions reductions through more 

than 10 years of Act 129 implementation, in 

which the seven largest electric companies meet 

savings targets by reducing customers’ 

electricity consumption. Act 129 does not cover 

fuel oil or natural gas use, and fuel oil use is 

relatively high in rural areas. Cleaner fuels like 

ethanol and biofuels are mostly used in the 

transportation sector. To further address 

transportation fuel emissions, Pennsylvania has 

been participating in discussions which have 

helped to develop the Transportation Climate 

Initiative (TCI), which aims to reduce emissions 

from the transportation sector. While PA has 

not committed at this time to joining the TCI 

Program (TCI-P), which would require fuel 

suppliers to purchase “allowances” for the 

GHG emissions resulting from the combustion 

of fuels sold in participating jurisdictions using 

cap-and-trade mechanisms, TCI-P is designed such that Pennsylvania may consider 

participation in the future. 

 

2 U.S. Energy Information Administration (2020). Pennsylvania State Energy Profile.  

https://www.eia.gov/state/print.php?sid=PA  
3 PA Department of Environmental Protection (2020). Workforce Development. 

https://www.dep.pa.gov/Business/Energy/OfficeofPollutionPrevention/EnergyEfficiency_Environment_and_E

conomicsInitiative/Pages/Workforce-Development.aspx  

PA Policies Informing the BAU Scenario 

• Act 129. Act 129 requires PA’s seven largest 

electric distribution companies (EDCs) to 

reduce customer energy use. 

• Alternative Energy Portfolio Standard. AEPS 

sets targets for renewable electricity 

supplied by PA’s EDCs. AEPS 2020 rules are 

projected to remain constant through 2050. 

• Regional Greenhouse Gas Initiative. By 

joining RGGI, Pennsylvania would commit to 

reducing powerplant emissions along with 

11 other states. RGGI 2020 rules are 

projected to remain in place through 2050. 

RGGI will not take effect in Pennsylvania 

until 2022. 

• Hydrofluorocarbon (HFC) Phaseout. HFC 

chemicals are found in air conditioning 

refrigerants. PA will phase out HFCs in 

accordance with the Federal AIM Act. 
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Pennsylvania has undertaken numerous energy and environmental programs and policies since 

the early 1990s. Some of the most notable and ongoing examples include: 

• Act 213: Alternative Energy Portfolio Standards (AEPS) (2004),  

• Act 70: Pennsylvania Climate Change Act (2008),  

• Act 129: Energy Efficiency and Conservation Program (2008),  

• Act 30: Commercial Property Assessed Clean Energy Program (C-PACE) (2017),  

• Act 40: Solar Renewable Energy Credits (2017),  

• The Medium- and Heavy-Duty Zero Emission Vehicle MOU,  

• Governor’s Executive Order 2019-01, which set GHG reduction goals for Pennsylvania and 

sustainability goals for Commonwealth agencies (2019), and 

• Governor’s Executive Order 2019-07, which enabled Pennsylvania to join RGGI (2019).  

These and other efforts have evolved to support a broader transition to a cleaner and more 

resilient energy future, encompassing a wide range of organizational, regulatory, and program 

initiatives. Examples include: 

• Regulating volatile organic compounds (VOCs), which reduces co-pollutants like methane 

emissions from natural gas,  

• Planning for climate adaptation,  

• Incentives for clean vehicles, and  

• Clean energy financing. 

The list of efforts underway in state and local governments and the private sector grows ever 

longer. For more information on these and other ongoing efforts, visit DEP’s website: 

https://www.dep.pa.gov. 

Opportunities to Significantly Reduce GHG Emissions in Pennsylvania 

DEP worked with the CCAC and other agencies,  in addition to gathering public input via a 

public survey and best-practice information from around the country, to identify, prioritize, and 

model the impacts of a wide range of strategies for reducing GHG emissions across 

Pennsylvania’s buildings, industry, transportation, power, fuels, agricultural, other land use, 

and waste sectors. These are summarized in Table ES-1. Considerable deliberation went into 

identifying, prioritizing, describing, and modeling these strategies; the methods and process for 

those efforts are described in the body of the plan. Strategies with quantified GHG reductions, 

costs, and benefits are assigned A-R for ease of reference throughout this plan. 

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0061 
Page 124 of 224

https://www.dep.pa.gov/


EXECUTIVE SUMMARY 

xvi 

Table ES-1. Summary of GHG reduction strategies by sector 

Sector GHG Reduction Strategy Expected 

Implementation 

Timeframe 

Quantified GHG 

Reductions, Costs 

and Benefits 

Residential and 

Commercial (R&C) 

Buildings  

A. Support energy efficiency through 

building codes 

Near-term Yes 

B. Improve residential and commercial 

energy efficiency (electricity) 

Near term Yes 

C. Improve residential and commercial 

energy efficiency (gas) 

Near term Yes 

D. Incentivize building electrification Midterm Yes 

Introduce state appliance efficiency 

standards 

Midterm No 

E. Increase distributed on-site solar Near term Yes 

Take actions to promote and advance C-

PACE financing and other tools for Net Zero 

Buildings and high-performance buildings 

Near term No 

Transportation 

 

F. Increase fuel efficiency of all light duty 

vehicles and reduce vehicle miles traveled 

for single occupancy vehicles 

Midterm Yes 

G. Implement the multi-state medium-and 

heavy-duty zero-emission vehicle 

memorandum of understanding  

Long term Yes 

H. Increase adoption of light-duty electric 

vehicles  

Midterm Yes 

I. Implement a Low Carbon Fuel Standard Midterm Yes 

Industry J. Increase industrial energy efficiency and 

fuel switching 

Near term Yes 

Fuel Supply   K. Increase production and use of 

biogas/renewable gas 

Midterm Yes 

L. Incentivize and increase use of distributed 

Combined Heat and Power  

Near term Yes 

M. Reduce methane emissions across oil 

and natural gas systems  

Midterm Yes 

Electricity 

Generation  

N. Maintain nuclear generation at current 

levels  

Near term Yes 

O. Create a carbon emissions free grid Long term Yes 

Agriculture 

 

P. Use programs, tools, and incentives to 

increase energy efficiency for agriculture  

Near term Yes 

Q. Provide trainings and tools to implement 

agricultural best practices  

Midterm Yes 

LULUCF R. Increase land and forest management for 

natural sequestration  

Midterm Yes 

Waste 

 

Reduce food waste Near term No 

Reduce waste generated by citizens and 

businesses and expand beneficial use of 

waste 

Near term No 
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Highlights of Key Results 

The following are highlights of key results of modeled GHG reduction strategies, which include 

GHG emission reductions and different measures of cost-effectiveness (i.e., costs, jobs, economic 

growth). Health and social benefits were also analyzed outside of modeling efforts, and are 

discussed in the body of the plan.  

Pennsylvania will likely exceed the 26% GHG emission reduction target by 2025, if all the 

modeled strategies are implemented and expected impacts are realized. The success of 

strategies in the fuel supply and industrial sectors will be especially important from now to 

2025.  

Reaching the 80% reduction target by 2050 will require successful implementation of all 

recommended strategies. Electricity generation strategies show the greatest potential for 

reductions through 2050, followed by the transportation, industrial, and buildings sectors. The 

electricity sector sheds its GHG emissions by producing almost all of its power from nuclear 

and renewable sources, which is one potential scenario for a future clean grid. 

The strategies outlined in the CAP create jobs through cost-effective strategies while 

sustaining economic growth. Insights from the modeling results show that the CAP strategies: 

• Create over one million job-years4 by 2050, with an annual average close to 

42,000 supported jobs per year, an increase of about 0.5% per year on average.  

• Result in little effect on economic growth while promoting a more environmentally 

sustainable future for Pennsylvania. The average annual gross state product (GSP) 

decreases marginally by 0.01% overall, but rises in later years with an equivalent GSP 

increase of about 0.1% annually by 2050. Thus, the Pennsylvania economy continues to 

grow robustly with CAP strategies in place and the changes in GSP being on the margin, 

without affecting the overall growth path of the state economy. Similar patterns are 

expected for personal income changes as well, with slight annual decreases in early years, 

followed by slight annual increases in later years. The Commonwealth economy continues 

to grow with these strategies in place, but at a slightly slower rate than without any action to 

reduce emissions to mitigate the impacts of climate change. 

• Are cost-effective. Taken together, the CAP strategies cost less per ton of GHG emissions 

reduced than the cost of inaction. Most strategies also create co-benefits such as improved 

air and water quality, improved health outcomes, increased energy security, and improved 

equity and environmental justice outcomes. 

It is also important to note that these emission reduction strategies will likely reduce need for 

adaptation investments, and those benefits are not calculated in the CAP modeling process. In 

 

4 A job-year is defined as one year of work for one person. For example, a new construction job that lasts 

five years is five job-years. 
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addition, some of the CAP’s emission reduction strategies provide adaptation co-benefits, and 

vice versa; while not modeled quantitatively, the body of the plan identifies these synergies.  

GHG Reduction Modeling Results Highlights 

The CAP modeling process showed that Pennsylvania’s 2025 and 2050 GHG reduction targets 

can be met by implementing strategies across all sectors. The “wedge graph” (Figure ES-4) 

below illustrates a possible pathway to 80% reductions by 2050. The 2025 reduction target could 

be exceeded through successful implementation of the modeled strategies; beyond that point, 

sustained impacts are needed from all strategies for the next 25 years.  Figure ES-5 shows annual 

reductions by sector compared to the BAU for select years. 

Figure ES-4. GHG reductions by strategy, through 2050 (MMTCO2e) 
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 Figure ES-5. GHG reductions by sector for select years, compared to business as usual

The CAP provides extensive additional details on the modeling process, the strategies that were 

modeled, the modeling results, as well as detailed descriptions of each strategy. It also explores 

implementation considerations for these strategies, such as cost, political, and environmental 

justice considerations, and examines enabling technologies that will likely be needed to 

facilitate full realization of strategy impacts. 

Opportunities to Adapt to the Impacts of Climate Change 

Climate risks and related impacts in Pennsylvania could be severe, potentially causing 

increased infrastructure disruptions, higher risks to public health, economic impacts, and other 

changes, unless actions are taken by the Commonwealth to avoid and reduce the consequences 

of climate change. Taking adaptation action also presents an opportunity for Pennsylvania to 

strengthen its economy, reduce inequities, and build resilience.  

As a result of the 2021 Impacts Assessment, seven priority areas were identified for climate 

adaptation: 

• Increasing heat and flooding on health 

• Increasing heat and flooding on overburdened and vulnerable populations  

• Increasing average temperatures on forests, ecosystems, and wildlife 

• Warmer and wetter climate on agriculture 

• Increasing average temperatures on recreation and tourism 

• Flooding on built infrastructure 

• Landslides on built infrastructure. 
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The CAP describes a wide range of strategies to help Pennsylvanians adapt to these priority 

unavoidable impacts of climate change, even as the GHG reduction strategies work to reduce 

these impacts. Figure ES-6 below illustrates the CAP’s approach to adaptation for reducing 

impacts of heat and flooding on health (one of the seven priority areas); Section 4 provides 

greater detail across a wide range of impacts and adaptation strategies.  

Figure ES-6. Adaptation strategy pathway to reduce public health impacts from heat and 

flooding 

 
This diagram provides illustrative examples of the primary types of strategies but does not capture the full 

universe of possible strategies that could be deployed.  

Pennsylvania can use a combination of strategies to manage climate risks and can plan and 

implement strategies over time as conditions and information change. This approach is referred 

to as “adaptive management” (see Section 4). The Commonwealth can draw on strategies in this 

CAP as well as other resources. 

Below are two examples (Figure ES-7, Figure ES-8) that visualize how adaptive management 

could be used to manage flood and heat risks in Pennsylvania. They show how new 

information about future climate risks (e.g., the 2021 Impacts Assessment) and the occurrence of 

events that will become more frequent (e.g., severe flooding) can guide the Commonwealth in 

selecting and implementing adaptation strategies. In particular, they illustrate how extreme 

events—such as a flood that causes devastating infrastructure damage, or a heat wave with a 

heightened death toll—harm people and places and thereby motivate society to both reconsider 

what risks are acceptable and take action to reduce risks by implementing additional adaptation 

strategies.
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PENNSYLVANIA CLIMATE ACTION PLAN 2021 

 

xxi 

Figure ES-7. Example adaptive management approaches to flood risk 
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INTRODUCTION 

xxii 

Figure ES-8. Example adaptive management approaches to heat risk 
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RESOLUTION NO. 190728 

 
 

Introduced September 19, 2019 
 
 

Councilmember Quiñones Sánchez 
 

  
 

 
RESOLUTION 

 
Urging the City of Philadelphia to take measures to achieve fair and equitable transition to the 
use of 100% Clean Renewable Energy by 2050. 

WHERAS, Per Resolution 181066 introduced by Councilwoman Blondell Reynolds Brown, the 
2018 National Climate Assessment maintains that we still have the capacity to limit the effects of 
climate change. To do so, awareness of climate change must extend to all levels of government. 
The City of Philadelphia must continue to take the lead in advancing proactive climate change 
solutions, a number of which are already in development thanks to unprecedented efforts by the 
Office of Sustainability, the Philadelphia Energy Authority, and various City agencies and 
departments; and 

WHERAS, According to the Office of Sustainability’s “Clean Energy Vision Plan” since 2006 
carbon emissions from City-owned and -operated buildings and streetlights have decreased by 
more than 26 percent. The City of Philadelphia will deepen this progress and demonstrate 
leadership in climate action by implementing its Energy Master Plan to reduce energy 
consumption and carbon emissions from City-owned buildings; and  

WHEREAS, Mayor James F. Kenney has committed to reducing the City of Philadelphia’s 
carbon footprint by 80% before the year 2050; and has pledged support for the City of 
Philadelphia to transition its energy to 100% clean renewable energy through the “Mayors for 
100% Clean Energy” in June 2017; and 

WHEREAS, The City of Philadelphia has committed to “doing its part to meet the obligations of 
the United States under the Paris Accord to limit global warming to 1.50 C above pre-industrial 
levels” per resolution number 170706 signed in September 2017; and 

WHEREAS, The City of Philadelphia has committees to reducing its per capita energy 
consumption through increased efficiency; and 
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WHEREAS, The City of Philadelphia is obligated to take actions in accordance with Article 1 
Section 27 of the Pennsylvania State Constitution, ensuring the people of Pennsylvania “a right 
to clean air, pure water, and the preservation of the natural, scenic, historic, and esthetic values 
of the environment”; and 

WHEREAS, The City of Philadelphia has passed legislation to adopt the 2018 International 
Building Code for commercial construction; and 

WHEREAS, The Philadelphia Office of Sustainability has issued a Municipal Energy Master 
Plan that sets a goal of achieving 100% renewable electricity for municipal buildings by 2030; 
and 

WHEREAS, The Philadelphia Office of Sustainability, has issued Powering Our Future: A Clean 
Energy Vision for Philadelphia, outlining ways to achieve 80% carbon emissions reduction in the 
built environment by 2050; and 

WHEREAS, Other cities in the US (over 130 to date) have adopted goals to transition to 100% 
renewable energy, including Chicago, Los Angeles, Atlanta, Denver, Orlando, St. Louis, San 
Diego, Portland, San Francisco, Minneapolis, Cleveland, and Cincinnati, and over 20 
Philadelphia suburban towns; and 

WHEREAS, The City of Philadelphia understands its role in a clean energy transition process is 
to recognize and prioritize the addressing of existing inequities in Philadelphia; and 

WHEREAS, “Renewable Energy” is energy that is generated from the natural processes that are 
replenished within a human lifespan; and “Clean Renewable Energy” includes energy derives 
from solar, wind, and geothermal; but does not include natural gas; and “Renewable Energy” 
specifically excludes energy derived from fossil fuels; and 

WHEREAS, Low-impact, small hydro and some forms of biomass may be considered 
“renewable energy” after being evaluated for sustainability and environmental justice 
implications; and  

WHEREAS, “Energy Storage” includes technology that is capable of absorbing energy, storing it 
for a period of time, and thereafter dispatching the energy into the electric grid and/or facilitating 
services for solar and wind energy, demand-response, load-leveling, and frequency regulation; 
and 

WHEREAS, Residents, businesses and institutions should prioritize regionally generated 
renewable energy over the purchase of Renewable Energy Credits (RECs) from states other than 
the Commonwealth of Pennsylvania during the transition to 100% renewable resources; now, 
therefore, be it 

RESOLVED, The City of Philadelphia shall appoint Philadelphia Gas Commission members 
who support and advocate for clean renewable energy in PGW’s operations. 
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RESOLVED, The City of Philadelphia shall continually publicly report its progress towards 
meeting the community-wide goals, creating pathways to become a carbon-neutral or a “carbon 
sink” within new budget allocation investments in order to achieve the departments and 
resolutions goals. 

RESOLVED, The public will have opportunities and be encouraged to participate in the process 
for planning and implementation. 

RESOLVED, The City Council commits to allocating appropriate resources to ensure that the 
goals of this resolution are achieved beyond Mayor Kenney’s administration until its goals are 
achieved. 

RESOLVED, That the City of Philadelphia shall take measures to achieve a fair and equitable 
transition to the use of 100% clean renewable energy for electricity in municipal operations by 
2030, for electricity City-wide by 2035, and for all energy (including heat and transportation) 
city-wide by 2050 or sooner. 
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City of Pittsburgh  
CLIMATE 

ACTION PLAN 

Version 3.0 
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staff members. PCAP 2.0 helped to create a position for a Sustainability Coordinator at Pittsburgh Water 
and Sewer Authority (PWSA). This is in addition to Sustainability Coordinators at the Sports & Exhibition 
Authority (SEA) and the Urban Redevelopment Authority (URA).  
 
Building on results from PCAP 1.0 and 2.0, PCAP 3.0 is structured according to emission sources, with a 
focus on instrumental, measurable actions with assigned stakeholders. Action plans are broken into six 
categories or chapters:  
 

1) Energy Generation and Distribution 
2) Buildings and End Use Efficiency 
3) Transportation and Land Use 
4) Waste and Resource Reduction 
5) Food and Agriculture 
6) Urban Ecosystems 

  
This PCAP 3.0 lays out pathways, strategies, and a framework for achieving Pittsburgh’s greenhouse gas 
reduction goals by the year 2030 and beyond, as follows:   
 
Pittsburgh’s Greenhouse Gas Emission Reduction Goals (below on a 2003 baseline) 

- 20% GHG Reduction by 2023 
- 50% GHG Reduction by 2030  
- 80% GHG Reduction by 2050 
- Pursue a future carbon neutral goal 

 
Pittsburgh 2030 Climate Goals 
Internal City Operations:   City of Pittsburgh: 

1) 100% renewable electricity use  1) 50% energy use reduction 
2) 100% fossil fuel free fleet  2) 50% water use reduction 
3) Divestment from fossil fuels  3) 50% transportation emission reduction 

     4) Zero Waste- 100% diversion from landfills

 
In short, Pittsburgh follows a 0-50-100 goal; zero waste, 50% emissions reduction, and 100% renewable 
electricity. These broad, ambitious goals allow for innovation and collaboration with a variety of 
stakeholders. 
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DRAFT RESOLUTION  
West Chester Borough Vision for a 100% Clean Renewable Energy Future 

 
WHEREAS: Global warming (climate change) is a long-term threat to survival; 
 
WHEREAS: Violent weather associated with the use of fossil fuels poses 
immediate risks; 
 
WHEREAS: Climate change impacts will test our infrastructure, emergency and 
social services; impact our access to food, water and energy supplies; and 
heighten disruption of services, commerce and quality of life; 
 
WHEREAS: The 2015 United Nations Climate Change Conference in Paris 
resulted in a consensus among all 195 countries to limit the increase in global 
average temperatures to well below 2°C, ensure that GHG  emissions will not 
exceed sinks (total carbon capture) by the second half of this century, and 
become carbon neutral between 2050 and 2100; 
 
WHEREAS: The constituents of the Borough of West Chester have made very 
clear their desire to protect our local environment through the 2006 Community 
Conversation, passage of the 2015 Environmental Community Bill of Rights 
amendment to our Home Rule Charter, and articulation of a shared vision for a 
sustainable future in the 2017 Comprehensive Plan; 
 
WHEREAS: The Mayor of West Chester has acted on this priority and pledged 
support for a goal of 100% clean energy as part of the 2017 Mayors For Clean 
Energy Endorsement; 
 
WHEREAS: The internationally agreed upon goals can be met based upon 
existing and new national, state, and local initiatives; and our actions will 
contribute to a critical mass of local climate initiatives that can collectively reduce 
climate disruption and help minimize the impact of extreme weather on our 
communities; 
 
WHEREAS: The Borough of West Chester is committed to being a community 
characterized by health, safety, livability, prosperity and equity; 
 
WHEREAS: Renewable energy sources are the most cost-effective and reliable 
sources of power generation; 
 
WHEREAS: A renewable energy initiative can produce energy cost savings for 
residents and local businesses while stimulating new economic activity and jobs 
in the Borough and providing life-protecting benefits for everyone;  
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Be it RESOLVED that:  
 

• West Chester Borough will join other leading towns and cities in the 
national movement to transition to 100% clean and renewable energy 
community-wide, and complete this transition for 100% clean renewable 
electricity by 2035 and 100% renewable energy for heat and 
transportation by 2050; 

 
• The Sustainability Advisory Committee will provide guidance for 

commissioning a committee and/or contractor to draft an energy transition 
plan for achieving these goals by April 22, 2019 [Earth Day], to include 
interim milestones, financial impacts, equity metrics, potential financing 
mechanisms and percentage of clean energy that is locally produced; 

 
• The clean renewable energy will be defined as carbon-free and pollution-

free energy generated sustainably from renewable sources such as wind, 
solar, small hydro, tidal, fuel cells and geothermal; 

 
• Locally produced and distributed energy is prioritized whenever feasible 

for the many advantages it provides to the community; 
 

• All West Chester Borough stakeholders will have the opportunity and will 
be encouraged to participate in the planning and implementation process; 

 
• The committee and/or contractor will report quarterly to Borough Council 

on the progress of achieving the interim milestones and targets and 
associated work plans until the plan has been officially adopted. 
Thereafter, the committee will report twice per year to Borough Council on 
the progress and achievements of the Clean Energy Plan.  

 
 
Submitted by: Sustainabili ty Advisory Committee, 9/6/2017 
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A RESOLUTION BY THE BOARD OF SUPERVISORS OF  
EAST PIKELAND TOWNSHIP, PA  

IN SUPPORT OF A TRANSITION TO 100% RENEWABLE ENERGY 
 

WHEREAS the Board of Supervisors is committed to the health, safety, livability, prosperity, 
independence, and security of East Pikeland Township and its residents; and 
 
WHEREAS the scientific community agrees that man-made sources of greenhouse gasses 
greatly contribute to climate change;1 and 
 
WHEREAS Climate Change is a threat to survival on this planet as we know it; and 
 
WHEREAS Recent studies indicate that immediate action is needed to combat the effects of 
climate change;2,3,4 and 
 
WHEREAS The East Pikeland Township community seeks a healthy and viable future for 
current and future generations; and 
 
WHEREAS The transition away from carbon-based fuels is in the public interest and will 
improve air and water quality and protect the health of our residents, particularly the most 
vulnerable across our community;5 and 
 
WHEREAS Renewable energy may offer greater economic security, lower electricity costs, and 
an affordable energy solution for East Pikeland Township residents; and 
 
WHEREAS East Pikeland Township is represented on the Phoenixville Regional Planning 
Committee; and the Phoenixville Regional Comprehensive Plan encourages member 
municipalities to consider adoption of resolutions to implement 100% renewable sourced 
electricity usage; 
 
NOW THEREFORE BE IT RESOLVED that the Board of Supervisors of East Pikeland 
Township commit to: 
 

1. Join other towns and cities in the national movement to set a goal to transition to 100% 
clean and renewable energy, and to complete this transition for electricity by 2035 and 
for heat and transportation by 2050;6 and 

 
2. Define clean, renewable energy as carbon-free and pollution-free energy generated from 

renewable sources such as wind, solar, small hydro, tidal, fuel cells, geothermal, and 
other sources yet to be developed; and 
 

3. Collaborate with neighboring townships and boroughs to develop a comprehensive 
community energy plan; and 
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4. Facilitate the drafting of a municipal clean energy transition plan to include 
recommendations, interim milestones, implementation strategies, financial and equity 
incentives, potential financing mechanisms, and other metrics and requirements as 
determined by the Board of Supervisors in coordination and consultation with the 
Environmental Advisory Council; and 

 
5. Prioritize energy efficiency, as recommended in the clean energy transition plan, for the 

Township’s various facilities and operations, as well as carbon-neutral sources for 
heating/cooling and transportation; and 

 
6. Prioritize locally produced and distributed energy whenever feasible; and 

 
7. Educate and inform citizens and businesses of the importance, need, and benefit of 

implementing a 100% renewable energy strategy for the community as a whole; and 
 

8. Maximize opportunities for citizen participation in developing these strategies; and  
 

9. Call on the Commonwealth of Pennsylvania to: set a goal to use 100% renewable energy 
for all purposes no later than 2050; adopt codes and standards to increase the efficiency 
of buildings and appliances; and increase the Alternative Energy Portfolio Standard to 
levels that put the Commonwealth on track to meet 100% renewable energy goals. 

 
  
 
 
 
 
 
 

1 Climate Science Special Report: Fourth National Climate Assessment (NCA4), Volume 1. (2017). Retrieved from 
https://science2017.globalchange.gov/. 
2 World Meteorological Organization, 2019, WMO Statement on the State of the Global Climate in 2018, WMO-
No. 1233, Geneva 2, Switzerland, World Meteorological Organization. Retrieved from 
https://library.wmo.int/doc_num.php?explnum_id=5789 on May 31, 2019. 
3 Hoegh-Guldberg, O., D. Jacob, M. Taylor, M. Bindi, S. Brown, I. Camilloni, A. Diedhiou, R. Djalante, K.L. Ebi, 
F. Engelbrecht, J.Guiot, Y. Hijioka, S. Mehrotra, A. Payne, S.I. Seneviratne, A. Thomas, R. Warren, and G. Zhou, 
2018: Impacts of 1.5ºC Global Warming on Natural and Human Systems. In: Global Warming of 1.5°C. An IPCC 
Special Report on the impacts of global warming of 1.5°C above pre-industrial levels and related global greenhouse 
gas emission pathways, in the context of strengthening the global response to the threat of climate change, 
sustainable development, and efforts to eradicate poverty [Masson-Delmotte, V., P. Zhai, H.-O. Pörtner, D. Roberts, 
J. Skea, P.R. Shukla, A. Pirani, W. Moufouma-Okia, C. Péan, R. Pidcock, S. Connors, J.B.R. Matthews, Y. Chen, X. 
Zhou, M.I.Gomis, E. Lonnoy, T.Maycock, M.Tignor, and T. Waterfield (eds.)]. In Press. 
4 Municipal Management in a Changing Climate; Municipal Implementation Tool #031. (2018). Retrieved from 
https://www.dvrpc.org/Products/MIT031/ 
5 Municipal Management in a Changing Climate; Municipal Implementation Tool #031. (2018). Retrieved from 
https://www.dvrpc.org/Products/MIT031/ 
6 Sierra Club: Ready for 100. (n.d.) Retrieved from https://www.sierraclub.org/ready-for-100. 
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Greenhouse Gas Emissions | Charleston, SC

Emissions Goal

The City of Charleston continues to experience first-hand the very real impacts of climate change and

the sense of urgency required in the response. That’s why, in 2017 Mayor Tecklenburg signed Climate

Mayors coalition joining the ongoing commitment of US cities to accelerate climate progress.  

In doing so, Mayor Tecklenburg pledged to demonstrate leadership on climate change and uphold the

spirit of the Paris climate agreement by pursuing actions to achieve an 80% reduction in emissions

levels by 2050.  

The City of Charleston took this commitment to the next level in May 2021 with the adoption of a new

Climate Action Plan that will put us on a path to achieve new emissions reduction goals of 56%

by 2030 and net zero by 2050.

NEW!  Follow progress on emissions reduction activities on FloodStat!

Greenhouse Gas Emissions | Charleston, SC https://www.charleston-sc.gov/2311/Greenhouse-Gas-Emissions

1 of 6 5/12/2023, 11:55 AM
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Two inventories help provide data to inform climate action planning.  

Citywide Inventory: includes all of City limits

Government Inventory: includes only City of Charleston operations, (which are also included in

the Citywide Inventory)

City Buildings Lead by Example!

The City has prioritized energy efficiency and taken major steps to reduce emissions

and energy use in City facilities.  Learn more!

Greenhouse Gas Emissions | Charleston, SC https://www.charleston-sc.gov/2311/Greenhouse-Gas-Emissions

2 of 6 5/12/2023, 11:55 AM
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FY 2018 Greenhouse Gas Inventories

Greenhouse Gas Emissions | Charleston, SC https://www.charleston-sc.gov/2311/Greenhouse-Gas-Emissions

3 of 6 5/12/2023, 11:55 AM
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Comparing Inventories Over Time

Greenhouse Gas Emissions | Charleston, SC https://www.charleston-sc.gov/2311/Greenhouse-Gas-Emissions

4 of 6 5/12/2023, 11:55 AM
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Greenhouse Gas Emissions | Charleston, SC https://www.charleston-sc.gov/2311/Greenhouse-Gas-Emissions

5 of 6 5/12/2023, 11:55 AM
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Emissions Units

For simplicity, all emissions were converted to the same units so greenhouse gas emissions from

electricity generation, natural gas combustion, vehicle emissions, etc. are all measured in metric tons

of carbon dioxide equivalent (mt CO2e).  Using CO2 equivalents for all measurements allows us to

easily measure the impact of unrelated activities, such as a comparison of greenhouse gas reductions

achieved from increasing fuel efficiency versus composting.  

mt CO2e      = metric tons of carbon dioxide equivalent

mmt CO2e  = million metric tons of carbon dioxide equivalent

Learn more about the Global Warming Potential (GWP) of different greenhouse gases.

Original text

Contribute a better translation

Greenhouse Gas Emissions | Charleston, SC https://www.charleston-sc.gov/2311/Greenhouse-Gas-Emissions

6 of 6 5/12/2023, 11:55 AM
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Energy Conservation - CPAC Columbia

Ready for 100

In 2017, Columbia City Council unanimously approved a resolution establishing a community-wide

goal of transitioning to 100 percent clean and renewable energy by 2036.

“It’s up to us as leaders to creatively implement clean energy solutions for our cities across the nation.

It’s not merely an option now; it’s imperative,” said then-Columbia Mayor Steve Benjamin. “Cities

and mayors can lead the transition away from fossil fuels to 100 percent clean and renewable energy.

Today, Columbia is taking action.”

Energy Conservation

Energy conservation is one of the easiest ways to reduce emissions that cause climate change and also

a valuable way for businesses and residents to save money. The City of Columbia encourages citizens

to review how they use energy at home and at work.

Small changes can add up to energy savings. Start with small changes such as switching to LED light

bulbs or caulking around windows and doors. Then, look into larger commitments such as adding

insulation or switching to a tankless hot water heater.

There are many sources of information about energy efficiency and energy conservation that target

energy use at work and at home. Follow the links below to learn about specific energy efficiency and

energy conservation measures that can be implemented.

Additional Resources

Dominion Energy SC’s EnergyWise Store (discounted LED bulbs, smart power strips and more)

Dominion Energy SC’s FREE Virtual Home Energy Checkup

Going solar in SC: What is right for you?

Mayors for 100 getting Ready for 100

Save Energy and Money at Home

Save Energy and Money at Work

State Energy Office: Your Connection to Energy Savings and Efficiency

State Energy Office Energy Saver Tool

Energy Conservation - CPAC Columbia https://cpac.columbiasc.gov/energy-conservation/

1 of 1 5/12/2023, 11:39 AM
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Update Adopted September 2019

An element of 
Arlington County’s

Comprehensive Plan
Community

Energy
Plan
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ARLINGTON COUNTY COMMUNITY ENERGY PLAN – 2019  |   E X E C U T I V E  S U M M A R Y   |   1

In 2013, Arlington County adopted a Community 
Energy Plan, as an element of the County’s 
Comprehensive Plan, (2013 CEP) to serve as both an 
integrated energy policy and climate action framework.   
The 2013 CEP’s Goals and Policies are consistent 
with the County’s innovative land use planning for 
transit-oriented design, preservation of green and 
open space, and economic development grounded 
in diverse markets and drivers as well as innovative 
technologies.

Markets, technologies, innovative systems and 
program design have revolutionized the energy 
sector over the five years since adoption of the 2013 
CEP.  For that reason, the 2019 Community Energy 
Plan (2019 CEP) is a living document that seeks to 
incorporate and deploy those rapidly-evolving sector 
developments, and to play forward the 2013 CEP to its 
highest and best use in Arlington County over the next 
five years.

Buildings account for over 60% of energy use within 
the County.  Through its energy program - Arlington 
Initiative to Rethink Energy (AIRE) - the County has 
enjoyed an early leading role in building science, 
energy efficiency programming, establishment of a 
community solar cooperative, vehicle electrification 
and zero-emissions fuels, and expansion of policy and 
financing options for energy efficiency upgrades and 
renewables.  

AIRE’s programs, activities, and partnerships save 
government, residents and businesses more than 
$4 million annually in avoided utility costs, through a 
diverse portfolio that includes a Commercial Green 
Building Program,1 Residential Green Home Choice, 
a government sites and facilities retrofit program, 
the Arlington Solar Cooperatives Program, and other 
electrification (transportation) and clean energy 
alliances.   Through program implementation and 
existing partnerships, the County experienced a 24% 
reduction in emissions 2007-2016, despite a 10% 
increase in population.  Government facilities reduced 
emissions during the same period by more than 11% 
despite an increase in the County’s physical footprint 
and services, e.g., a 17% growth in County facility 
square footage. Also, AIRE participates in established 
and expanding efforts to enhance the County’s local 
economic development, both as a magnet for energy-
sector businesses and through the benefits new and 
existing businesses reap in an energy-advanced 
environment.

As noted above, during this same period the energy 
sector has experienced rapid evolution and dynamic 
advancements.  Renewable energy has proliferated 
through a combination of increased efficiency and 
generation, affordability, expansion of financing and 
ownership models and, in Virginia, new legislation to 
advance energy conservation and security as well as 
funding and commitments to pilot land-based and 

Executive Summary

1 More than 10 million square feet in high-performance, energy efficient, and low-emissions commercial building space to date.
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2   |   E X E C U T I V E  S U M M A R Y   |   ARLINGTON COUNTY COMMUNITY ENERGY PLAN – 2019

offshore wind projects. Vehicle electrification is a 
rapidly growing market.  “Energy Storage” systems 
have reached a level of diversity and sophistication 
that is capable of driving market uptake and reducing 
costs.  

In addition, building science continues to expand 
and deliver higher-performing buildings.  While the 
2013 CEP recommended a District Energy model 
for Arlington’s urban corridors, contemporary 
energy markets and opportunities now recommend 
decentralized distributed energy systems using various 
options of energy generation and localized storage 
and distribution. The more diverse distributed energy 
approach allows for regional/local customization from 
a suite of mechanisms and strategies that includes 
energy efficiency, renewable energy resources, 
microgrids, storage, fuel cells, automated building 
performance systems, and demand-response 
protocols.  This new model not only enhances 
reliability, consistency, and quality of energy resources 
to customers, but also offers resilience to emergencies, 
hazards, and climatic events.   

Concurrent with rapid progress and expansion in the 
energy sector, scientists have tracked and recorded 
heightened global emissions and accelerated climate 
impacts.  In response, governments have amended 
prior energy and climate actions plans to amplify 
and accelerate goals and expand strategies and 
measures.  In 2017, the Commonwealth updated 
legislation enabling local jurisdictions to create viable 
Property Assessed Clean Energy (PACE) programs as 
a financing mechanism for energy efficiency upgrades 
to commercial buildings.  In 2018, Virginia not only 
adopted a more aggressive Virginia Energy Plan, but 
also ratified SB 966 (Grid Transformation and Security 
Act) and earmarked substantial funding for energy-
efficiency programs and projects over the next ten 
years. In the proliferation of adjusted goals and targets 
and heightened investment by governments, Arlington 
County’s leadership role has been challenged by other 
local governments’ energy initiatives and actions.  
AIRE invites this competition and actively promotes 
and represents the seminal role and capacity of local 
governments to promote and accelerate Virginia’s 
energy objectives and goals. 

Consequently, the 2019 CEP is structured around 
new principal goals: 1) a 2050 emissions goal to 
achieve Carbon Neutrality,2 which is a change from 
the 2013 goal of 3.0 metric tons (mt) of CO2e/capita/
year); 2) an accelerated community renewable energy 
goal of 100% by 2035; 3) an accelerated government 
operations renewable energy goal of 50% by 2022 and 
100% by 2025; and 4) addition of Equity as a focus 
area to inform design, investment and implementation 
of the 2019 CEP.

The 2019 CEP is a substantive update that integrates 
new models, strategies and technologies, adjusts 
relevant targets, and introduces the potential for 
emerging, innovative, and expanded, performance-
based partnerships.  Arlington County now has 
the opportunity to strategize and implement as 
a jurisdictional leader, regional collaborator, and 
statewide catalyst.  Arlington can apply the 2019 
CEP update as a roadmap for stretch-goals, increase 
its energy role as an incubator and pilot platform, 
revolutionize transportation again in the region, and 
embed social equity standards and goals into its power 
plan.  The goal is to use new energy programs, policies 
and partnerships to secure economic competitiveness, 
resilience, and a new level of sustained desirability for 
residents, businesses, and visitors.  The 2019 CEP 
is a platform for transformative thinking and dynamic 
implementation.

2 “Carbon Neutrality” and “net zero carbon emissions” are synonymous in our use in the CEP.
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Executive Summary 

Climate change will be the defining challenge of the 21st century. Evidence continues to mount that continued 

inaction on greenhouse gas emissions could lead to catastrophic changes, destabilizing the very systems that 

support and sustain human civilizations.  Billions of people will experience these changes through threats to 

public health, disruption of national and local economies, and food and water insecurity.  Buildings and 

infrastructure will be increasingly impacted by the severity and frequency of weather events.  For certain coastal 

communities, these threats will be amplified by rising sea levels. 

 

Some of Virginia’s communities are among some of the most vulnerable.  The Norfolk-Virginia Beach 

Metropolitan Areas ranks 10th in the world in the value of assets exposed to sea level rise; and a recent study by 

the Hampton Roads Planning District Commission indicates that “costs from three feet of sea-level rise in the 

Hampton Roads region are expected to range between $14 billion and $87 billion.”   

 

A business-as-usual pattern of carbon 

emissions is likely to create 4°C of warming, 

and could lock in enough sea level rise to 

submerge land currently home to 470 to 

760 million people, with unstoppable rise 

unfolding over centuries. By contrast, 

significant carbon cuts limiting warming to 2°

C could bring the number as low as 130 

million people.  Foreign policy experts 

increasingly warn that people internally 

displaced from sea level rise, droughts, and 

super storms are considered a risk to 

domestic stability within their own countries 

and international security more broadly.  

 

While a worldwide policy response  to climate change is required, a great deal of the action and implementation 

will have to take place at the local level.  Blacksburg is proud to join the majority of U.S. cities that have made a 
formal commitment to reduce their community’s greenhouse gas emissions. In fact, for nearly 10 years while 

this plan was still under development, Blacksburg was already making investments and setting new policies to 

reduce carbon emissions, starting with changes to the Comprehensive Plan that encourage more sustainable 

development practices, significant expansion of alternative transportation options, a municipal commitment to 

pursue LEED Silver Certification for new or substantially renovated municipal buildings, and more recently, by 

launching the Solarize Blacksburg program.  This initiative was the first of its kind in Virginia, and resulted in a 

quadrupling of the amount of residential solar in less than a year and which garnered our community the U.S. 

Conference of Mayors Climate Protection Award for 2015.    These carbon-reduction efforts have already 

brought numerous benefits to our community and have strengthened our community’s long-term economic, 

social and environmental resilience.  Clearly Blacksburg is already heading in the right direction.  

 

 

 

 

Most of the world’s largest cities are located in coastal regions. 
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EXECUTIVE SUMMARY 

The Commitment, The Target, The Plan 

While Blacksburg’s early achievements have been notable, the latest science suggests that 

more ambitious actions are required to mitigate the most extreme impacts of a changing climate.  

Blacksburg’s Climate Action Plan sets out to do just that.  The long-range goal, established by Town Council 

in 2007, is to reduce our community-wide greenhouse gas emissions by 80% below 1990 levels by 2050.  This 

plan, once fully implemented, will enable us to reach that emissions reduction target.  This will require being 

much more efficient with the energy we use in the buildings where we live, work and go to school; to rethink 

the ways we get around; to make wise development decisions as our population grows; to invest in clean 

energy sources, and to be more deliberate in our everyday consumption and disposal choices.  Some of these 

changes will require significant investment, but it is increasingly clear that the costs of inaction would be far, 

far greater.  

 

Here’s the good news: these changes will also bring significant benefits to Blacksburg’s citizens and the 

community as a whole.  Communities that are designed for energy efficiency in buildings and transportation 

options enjoy the economic benefit of avoided energy costs – retaining those dollars in the local economy.  

Communities that make sure people can get where they need to go in more active ways enjoy better public 

health outcomes, improved air quality, reduced congestion and more thriving civic spaces.  Communities that 

make deliberate and wise choices about development are better positioned to preserve rural landscapes, 

support robust local food systems, and maintain the health and integrity of local watersheds, forests, and 

wildlife habitats.  Blacksburg aims to be this type of community.   

 

Blacksburg’s Climate Action Plan is divided into six chapters covering the major sectors of the community 

that substantially contribute to Blacksburg’s greenhouse gas emissions.  These include: Residential, 

Transportation, Commercial/Industrial, Food, Waste & Recycling, Land Use, and Renewable Energy. 

The plan spells out goals, measurable objectives, and implementation strategies across each of these sectors.  

The format for each chapter is as follows: a listing of that sector’s goals, objectives and anticipated co-

benefits, a snapshot of that sector’s share of community-wide greenhouse gas emissions as well as narrative 

describing existing conditions, challenges and opportunities; a list of individual actions that citizens can take as 

they relate to that sector; a set of shorter-term “Let’s Get Started” strategies with a 2 to 5 year 

implementation horizon, and an additional set of longer-term “Looking Ahead” strategies with a 5 to 15 year 
implementation horizon.  Throughout each chapter, readers will also find additional “Key Concepts” and 

“Leading By Example” vignettes. 

 

The following pages provide an overview of the community-wide greenhouse gas emissions inventory, 

including the share of emissions contributed by each key sector; projections of what our emissions are 

expected to be under a “business as usual” scenario and an explanation of how the goals, objectives and 

strategies included in this plan reflect the most realistic path forward to meet our emissions reduction targets 

by 2050.   The Climate Action Plan Technical Report provides a far more detailed explanation of the 

methodology that went into the greenhouse gas emissions inventory, including complete data tables, and a 

more lengthy narrative that supports the goals, objectives and strategies found in this plan.  This technical 

report can be viewed on the Town of Blacksburg website. 

CLIMATE 
ACTION 
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 Foreword by the Secretary of the Environment 

 As Secretary of the Environment, I am pleased to deliver this 

 nation-leading plan to meet the most ambitious greenhouse gas 

 reduction goals of any state. 

 As outlined in the Climate Solutions Now Act of 2022, the Maryland 

 Department of the Environment was required to develop a strategy to 

 reduce greenhouse emissions 60% by 2031 and stay on track to 

 achieve net zero emissions by 2045. This Administration has not only 

 accepted that responsibility, but we are holding nothing back in our 

 effort to fight the climate crisis while leaving no one behind. 

 The climate crisis is not a far off threat. It’s already here. Maryland’s Climate Pollution Reduction 

 Plan will counteract the effects of climate change by decreasing the amount of carbon in our 

 atmosphere. It will also position our state to win the decade by producing jobs, innovation, and 

 healthier communities. 

 Implementing this plan will deliver lower energy costs, cleaner air, better transportation options, 

 new clean industries, green jobs, and a brighter future for Marylanders. But it does not stop here. 

 While this plan has a strong regulatory foundation, it will take more investment and commitment 

 from all of us to reach the finish line. 

 We will meet this moment united and build a better, more sustainable, more resilient, and more 

 equitable future for everyone. We will show the world that our state can lead in the fight to save 

 our planet. 

 Serena McIlwain 

 Maryland Secretary of the Environment 
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 Executive Summary 
 This is Maryland’s plan to achieve its near-term climate goals and place the state on a path to 

 achieve net-zero emissions by 2045. New policies will transition the state from the fossil fuel era 

 of the past to a clean energy future. Marylanders will benefit from cleaner air, improved public 

 health, lower energy costs, and more jobs with higher wages. As detailed in the plan, new policies 

 will generate up to $1.2 billion in public health benefits, $2.5 billion in increased personal income, 

 and a net gain of 27,400 jobs between now and 2031 as compared with current policies. Average 

 households will save up to $4,000 annually on energy costs. Air quality and public health outcomes 

 will improve for everyone, especially people living in historically underserved and overburdened 

 communities. 

 Maryland has already reduced greenhouse gas (GHG) emissions - also called climate pollution - 

 faster than almost any other state, achieving a 30% reduction in statewide GHG emissions from 

 2006 levels by 2020. The Climate Solutions Now Act (CSNA), passed into law in 2022, advances 

 the most ambitious GHG reduction goals of any state in the nation. The law requires Maryland to 

 reduce statewide GHG emissions 60% from 2006 levels by 2031 and achieve net-zero emissions 

 by 2045 but does not outline a dedicated funding source to implement the plan. The Maryland 

 Department of the Environment (MDE) is responsible for producing the plan to achieve the state’s 

 GHG reduction goals but achieving the goals will require a whole-of-government approach. 

 Implementing this plan will require significant new investment in challenging fiscal times. As of 

 December 2023, state revenues were projected to fall short of anticipated expenses for the next 

 few fiscal years. Meanwhile, initial estimates show that achieving an equitable transition to a clean 

 energy future could require a public sector investment of approximately $1 billion annually. The 

 federal government’s historic investment in climate solutions, through the Inflation Reduction Act 

 and other legislation, greatly bolsters Maryland’s chances of achieving its climate goals. However, 

 more investment will be needed. Additional funding will enable more Marylanders to buy electric 

 vehicles (EVs), install electric heat pumps, and otherwise switch to zero-emission devices that 

 eliminate fossil fuel use and shield consumers from volatile fossil fuel prices. 

 Specific investments proposed by this plan include: 

 ●  Home electrification incentives  - Covering up to 100%  of project costs for low and 

 moderate-income households and 50% of project costs for middle-income households to 

 convert to heat pumps, heat pump water heaters, and other home energy efficiency and 

 electrification products. 

 ●  EV incentives  - Providing simple point-of-sale rebates  to consumers to make EVs even 

 more affordable to buy and own. 

 ●  Commercial building incentives  - Reducing the cost  of energy efficiency and electrification 

 projects in commercial, multifamily, institutional, and other types of buildings . 
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 ●  Infrastructure investments  - Building out critical infrastructure, including EV charging 

 stations, and supporting projects that reduce GHG emissions from Maryland’s industrial 

 and waste sectors. 

 ●  Natural and working lands investments  - Supporting  tree plantings, forest management, 

 wetland management, soil management, and other projects that are critical for storing 

 carbon and helping the state achieve its net-zero emissions goals. 

 New investments will complement Maryland’s existing, substantial investment in renewable 

 energy and energy efficiency programs through the EmPOWER Maryland program, Regional 

 Greenhouse Gas Initiative, Renewable Portfolio Standard, and other existing programs. 

 While developing this plan, MDE held a series of seven listening sessions and obtained thousands 

 of comments from the public that were taken into consideration. One consistent theme reflected 

 in this plan is that the transition to a net-zero economy should be intentional but also practical and 

 methodical. This plan lays out a sustainable path where incentives are provided at key decision 

 points to consumers. For example, when a furnace needs to be replaced, a homeowner would have 

 access to incentives that make the decision to electrify economical. When it is time to replace a 

 gas-powered vehicle at the end of its useful life, consumers would have affordable options to 

 purchase an EV and easy access to a reliable charging network. 

 The following are the state’s current and new policies that, when taken together and fully 

 implemented, could achieve the 2031 emissions reduction goal.  1 

 Economywide 

 ●  Clean Economy Standard  (new) - Directs the state to  provide incentives, set sectoral 

 standards, and set economywide standards to reduce GHG emissions. 

 ●  Expanded Strategic Energy Investment Fund  (current,  modified)  - Distributes funding 

 from Maryland’s participation in the Regional Greenhouse Gas Initiative and other 

 programs to provide incentives for decarbonization projects across different sectors of 

 Maryland’s economy. 

 ●  New Funding Sources  (potential) - Provides approximately  $1 billion annually for new 

 state investments in equitable climate action. See chapter 5 for more information. 

 1  “Current” means a policy that is adopted and does not need to be modified. “Current, modified” means a 
 current policy that needs to be modified. “New” means a policy that must be established through legislative 
 or executive action. “Potential” means a policy that requires additional consideration prior to adoption. 
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 Electricity 

 ●  Renewable Portfolio Standard  (current, modified) - Requires approximately 50% of 

 electricity consumed in Maryland to be generated by renewable resources by 2030 and 

 modifies definitions of qualifying resources. 

 ●  POWER Act  (current) - Sets a goal for the state to  build 8,500 megawatts of offshore wind 

 energy capacity by 2031. 

 ●  Energy Storage Act  (current) - Sets a goal for Maryland  to have 3,000 megawatts of energy 

 storage capacity by 2033. 

 ●  Regional Greenhouse Gas Initiative  (current, modified)  - Maryland’s existing cap and 

 invest program, which limits emissions from fossil fuel power plants and invests proceeds 

 in Maryland communities, generated $151 million in 2022. Maryland is advocating for a 

 stronger regional pollution cap aligned with Maryland’s and partner states’ 100% clean 

 energy goals in ongoing multistate deliberations and planning to remove offsets and 

 certain exemptions. 

 ●  Clean Power Standard  (new) - Requires 100% of the  electricity consumed in Maryland to 

 be generated by clean and renewable sources of energy by 2035. 

 ●  State Incentives for Renewable Energy  (current) -  Provides robust incentives for a wide 

 range of renewable energy projects. 

 Transportation 

 ●  Zero-Emission Vehicle Infrastructure Plan  (current)  - A comprehensive plan to further 

 develop Maryland’s charging infrastructure for zero-emission vehicles (ZEVs). 

 ●  Advanced Clean Cars II  (current) - Requires 100% of  new cars, light-duty trucks, and sport 

 utility vehicles (SUVs) sold in Maryland to be ZEVs by 2035. 

 ●  Advanced Clean Trucks  (current) - Requires certain  types of medium and heavy-duty 

 trucks sold in Maryland to be ZEVs in certain years. 

 ●  ZEV Transit Buses  (current) - Requires state-owned  transit buses to transition to ZEVs. 

 ●  ZEV School Buses  (current) - Requires school districts  to purchase or contract for the use 

 of ZEV school buses starting in 2024, provided that federal, state, or private funding is 

 available to cover incremental costs, relative to non-ZEV buses. 

 ●  Advanced Clean Fleets  (potential) - Requires specific  high-priority fleets of medium and 

 heavy-duty vehicles to transition to ZEVs. 

 ●  Maryland Transportation Plan  (new) - Aims to reduce  vehicle miles traveled per capita by 

 20% through infrastructure and programmatic investments. 

 ●  State Incentives for Purchasing EVs  (current, modified)  - Provides a point-of-sale rebate to 

 lower the upfront cost of buying new and used EVs and provides bonus rebates to low and 

 moderate income Marylanders. 
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 Buildings 

 ●  Energy Codes and Standards  (current) - Requires the state to adopt the latest version of 

 the International Energy Conservation Code, with possible amendment, within 18 months 

 of issuance. 

 ●  EV-Ready Standards for New Buildings  (current, modified)  - Requires EV charging 

 equipment to be installed during the construction of single-family detached houses, 

 duplexes, and townhouses, and extends new requirements to multifamily buildings. 

 ●  Building Energy Performance Standards  (current) -  Requires certain buildings 35,000 

 square feet or larger to achieve specific energy efficiency and direct emissions standards, 

 including achieving net-zero direct emissions by 2040. 

 ●  State Government Lead by Example  (current) - Requires  all-electric new construction and 

 other emission reduction measures for state-owned buildings. 

 ●  EmPOWER  (current, modified) - Requires utility companies  and the state government to 

 help customers improve energy efficiency and reduce GHG emissions, including through 

 beneficial electrification. 

 ●  Zero-Emission Heating Equipment Standard  (new) - Requires  new space and water 

 heating systems to produce zero direct emissions starting later this decade. 

 ●  Clean Heat Standard  (new) - Requires clean heat measures  to be deployed in buildings at 

 the pace required to achieve the state’s GHG reduction requirements. 

 ●  Gas System Planning  (new) - Requires natural gas utility  companies to plan their gas 

 system investments and operations for a net-zero emissions future. 

 ●  State Incentives for Building Decarbonization  (current,  modified) - Provides substantial 

 new funding for projects that improve energy efficiency and reduce emissions from 

 residential, commercial, and institutional buildings statewide. 

 Industry 

 ●  Hydrofluorocarbon Regulations  (current) - Prohibits  the use of certain products that 

 contain particular chemicals with high global warming potential. 

 ●  Control of Methane Emissions from the Natural Gas Industry  (current) - Requires 

 methane emissions from natural gas transmission and storage facilities to be mitigated 

 through fugitive emissions detection and repair. 

 ●  Buy Clean  (current) - Requires producers of cement  and concrete mixtures to submit 

 environmental product declarations to the state and for the state to establish a maximum 

 acceptable global warming potential values for each category of eligible materials. 

 ●  State Incentives for Industrial Decarbonization  (current,  modified) - Supports 

 decarbonization activities in Maryland’s industrial sector. 
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 Waste 

 ●  Landfill Methane Regulations  (current) - Requires landfills to detect and repair landfill gas 

 leaks and operate emission control systems to reduce methane emissions. 

 ●  Food Residuals Diversion Law  (current) - Requires  businesses that generate at least one 

 ton of food residuals per week to separate the food residuals from other solid waste and 

 ensure that the food residuals are composted. 

 ●  Sustainable Materials Management  (current) - Sets  goals for GHG emissions reductions, 

 material-specific recycling rates, and overall statewide recycling and waste diversion rates. 

 ●  State Incentives for Waste Sector Decarbonization  (current, modified) - Provides 

 substantial funding for waste sector decarbonization activities. 

 Agriculture 

 ●  State Incentives for Agricultural Decarbonization  (current, modified) - Provides 

 additional funding for decarbonization activities in Maryland’s agricultural sector. 

 Forestry and Land Use 

 ●  Maryland 5 Million Trees Initiative  (current) - Requires  the state to plant and maintain five 

 million native trees in Maryland by 2031, with at least 10% of these trees located in urban 

 underserved areas of the state. 

 ●  Sustainable Growth  (current) - Supports sustainable  growth and land use/location 

 efficiency to minimize GHG emissions from future land development; fosters transit use, 

 walking, and biking; and reduces travel distances for daily mobility needs. 

 ●  Forest Management  (current) - Promotes sustainable  forestry management practices on 

 public and private forest lands in Maryland. 

 ●  Coastal Wetland Management  (current) - Maximizes carbon  sequestration and coastal 

 resilience benefits by protecting and restoring coastal wetlands. 

 ●  Agricultural Resource Conservation Programs  (current)  - Supports farmers in adopting 

 practices that improve soil health and increase carbon sequestration on agricultural lands. 

 ●  Forest Preservation and Retention Act  (current) -  Requires that when forested land is lost 

 to development, it is either replaced through planting new trees or compensated for 

 through conserving existing forest. 

 ●  State Incentives for Forestry and Land Use  (current,  modified) - Provides additional 

 support for activities that promote enhanced carbon sequestration in Maryland’s forestry 

 and land use sector. 
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 Figure 1:  Major Milestones on Maryland’s Decarbonization Timeline 

 The new policies in this plan are modeled to reduce statewide GHG emissions by 646 million 

 metric tons of carbon dioxide equivalent (MMTCO  2  e)  between now and 2050. The societal benefit 

 of this level of emissions reduction is estimated to be $135 billion based on estimates for the social 

 cost of GHG emissions. As detailed in the plan, Maryland will add thousands of jobs and grow its 

 economy while delivering on its status as a global leader in addressing climate change. 

 Household energy costs will decrease significantly under this plan. Today, the average household 

 that uses heat pumps and drives EVs spends around $2,600 less annually in energy costs than 

 those with natural gas heating and gasoline-powered cars. Savings for the all-electric household 

 increase to around $4,000 annually compared to homes that are heated with oil or propane. Those 

 savings are projected to increase over time as fossil fuels become more expensive and electricity 

 rates remain comparatively stable. Robust federal and state incentives, paired with education, 

 technical assistance, and training for building owners, contractors, automobile dealers, and other 

 market actors, can help ensure that everyone can transition from fossil fuels and become part of 

 the clean energy economy. 
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 This plan includes detailed economic and public health impacts, workforce development 

 opportunities, a funding plan, and implementation details such as the executive and legislative 

 actions that are needed for implementation. Much of the regulatory implementation falls on MDE, 

 which has the existing authority and legal obligation to adopt regulations to achieve the state’s 

 GHG reduction requirements, but all of Maryland state government has a role to play in 

 implementing the programs outlined. Importantly, the work ahead requires all Marylanders to 

 work together. The results will benefit us all and Maryland’s future for many years to come. 
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Ch. 757 2019 LAWS OF MARYLAND  

 

– 34 – 

  (1) the availability of all clean energy sources at reasonable and affordable 

rates, including in–State and out–of–state renewable energy options; 

 

  (2) the economic and environmental impacts of the deployment of 

renewable energy sources in the State and in surrounding areas of the PJM region; 

 

  (3) the effectiveness of the standard in encouraging development and 

deployment of renewable energy sources; 

 

  (4) the impact of alterations that have been made in the components of 

each tier of the standard, the implementation of different specific goals for particular 

sources, and the effect of different percentages and alternative compliance payment scales 

for energy in the tiers; 

 

  (5) an assessment of alternative models of regulation and market–based 

tools that may be available or advisable to promote the goals of the standard and the energy 

policies of the State; and 

 

  (6) the potential to alter or otherwise evolve the standard in order to 

increase and maintain its effectiveness in promoting the State’s energy policies. 

 

 (c) Particular subjects to be addressed in the study include: 

 

  (1) the role and effectiveness that the standard may have in reducing the 

carbon content of imported electricity and whether existing or new additional 

complementary policies or programs could help address the carbon emissions associated 

with electricity imported into the State; 

 

  (2) the net environmental and fiscal impacts that may be associated with 

long–term contracts tied to clean energy projects, including: 

 

   (i) ratepayer impacts that resulted in other states from the use of 

long–term contracts for the procurement of renewable energy for the other states’ standard 

offer service and whether the use of long–term contracts incentivized new renewable energy 

generation development; and 

 

   (ii) ratepayer impacts that may result in the State from the use of 

long–term contracts for each energy source in the State’s Tier 1 and whether, for each of 

the sources, the use of long–term contracts would incentivize new renewable energy 

generation development in that source; 

 

  (3) whether the standard is able to meet current and potential future 

targets without the inclusion of certain technologies; 

 

  (4) what industries are projected to grow, and to what extent, as a result of 

incentives associated with the standard; 
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 LAWRENCE J. HOGAN, JR., Governor Ch. 757 

 

– 35 – 

 

  (5) whether the public health and environmental benefits of the growing 

clean energy industries supported by the standard are being equitably distributed across 

overburdened and underserved environmental justice communities; 

 

  (6) whether the State is likely to meet its existing goals under the standard 

and, if the State were to increase those goals, whether electricity suppliers should expect 

to find an adequate supply to meet the additional demand for credits; 

 

  (7) additional opportunities that may be available to promote local job 

creation within the industries that are projected to grow as a result of the standard; 

 

  (8) system flexibility that the State would need under future goals under 

the standard, including the quantities of system peaking and ramping that may be 

required; 

 

  (9) how energy storage technology and other flexibility resources should 

continue to be addressed in support of renewable energy and State energy policy, including: 

 

   (i) whether the resources should be encouraged through a 

procurement, a production, or an installation incentive; 

 

   (ii) the advisability of providing incentives for energy storage devices 

to increase hosting capacity of increased renewable on–site generation on the distribution 

system; and 

 

   (iii) discussion of the costs and benefits of energy storage deployment 

in the State under future goals scenarios for renewable generation; 

 

  (10) (I) the role of in–State clean energy in achieving greenhouse gas 

emission reductions and promoting local jobs and economic activity in the State; 

 

   (II) THE IMPACT OF ITEM (I) OF THIS ITEM ON RATEPAYERS 

WITH RESPECT TO THE REQUIREMENT OF IN–STATE CLEAN ENERGY GENERATION 

AS AN INCREASING PERCENTAGE OF THE STANDARD; AND 
 

   (III) THE IMPACT OF ALL ENERGY SOURCES THAT QUALIFY 

UNDER THE STANDARD WITH RESPECT TO THE REQUIREMENT OF IN–STATE CLEAN 

ENERGY GENERATION AS AN INCREASING PERCENTAGE OF THE STANDARD; 
 

  (11) an assessment of any change in solar renewable energy credit prices 

over the immediate 24 months preceding the submission of the interim report required 

under subsection (e) of this section;  
 

  (12) AN ASSESSMENT OF THE COSTS, BENEFITS, AND ANY LEGAL OR 

OTHER IMPLICATIONS OF ALLOWING THE LOCATION ANYWHERE IN OR OFF THE 
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Ch. 757 2019 LAWS OF MARYLAND  

 

– 36 – 

COAST OF THE CONTIGUOUS UNITED STATES OF TIER 1 RENEWABLE SOURCES THAT 

ARE CURRENTLY REQUIRED TO BE LOCATED IN THE PJM REGION OR IN A CONTROL 

AREA THAT IS ADJACENT TO THE PJM REGION, IF THE ELECTRICITY IS DELIVERED 

INTO THE PJM REGION; and 

 

  (12) (13) any other matters the Program considers relevant to the analysis 

of the issues outlined in this section. 

 

 (d) (1) The Commission, the Administration, the Department of the 

Environment, the Department of Natural Resources, and other State and local units shall 

cooperate with the Program in the conduct of the study under this section, including 

sharing of information, data, and resources, subject to appropriate legal protection of 

commercially sensitive and other information. 

 

  (2) The Program shall consult with representatives of various segments of 

the clean energy industry and other stakeholders. 

 

 (e) (1) (i) On or before December 1, 2018, the Program shall submit an 

interim report on any preliminary findings of the study under this section, including any 

observations and requests for alteration or clarification of the scope, subjects, procedures, 

and intergovernmental cooperation that may be required to complete the study and submit 

a final report under this subsection. 

 

   (ii) If the Program determines that any preliminary findings under 

subparagraph (i) of this paragraph warrant reporting earlier than December 1, 2018, the 

Program may submit a preliminary interim report on those preliminary findings. 

 

  (2) On or before December 1, 2019, the Program shall submit a final report 

on the findings of the study, including proposals for any alteration of the renewable 

portfolio standard, alternative mechanisms for furthering the State’s energy policies, and 

related matters, and any proposed legislative or regulatory changes recommended to 

implement the findings of the study. 

 

  (3) The interim, any preliminary interim, and final reports shall be 

submitted to the Governor and, subject to § 2–1246 of the State Government Article, the 

Senate Finance Committee and the House Economic Matters Committee. 

 

 (F) (1) THE PROGRAM SHALL CONDUCT A SUPPLEMENTAL STUDY TO 

ASSESS THE OVERALL COSTS AND BENEFITS OF INCREASING THE RENEWABLE 

ENERGY PORTFOLIO STANDARD TO A GOAL OF 100% RENEWABLE ENERGY BY 2040. 
 

  (2) PARTICULAR SUBJECTS TO BE ADDRESSED IN THE 

SUPPLEMENTAL STUDY SHALL INCLUDE: 
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   (I) ALL RELEVANT SUBJECTS LISTED IN SUBSECTIONS (B) AND 

(C) OF THIS SECTION; AND 

 

   (II) AN ASSESSMENT OF WHETHER CERTAIN ANY IN–STATE 

INDUSTRIES COULD BE DISPLACED OR NEGATIVELY ECONOMICALLY IMPACTED BY 

A 100% RENEWABLE ENERGY PORTFOLIO STANDARD, AND RECOMMENDATIONS ON 

HOW TO PROVIDE AND FUND A JUST COMPARABLE TRANSITION FOR WORKERS, 

INCLUDING WAGE AND BENEFIT PACKAGES, AND COMMUNITIES THAT RELY ON 

THOSE INDUSTRIES THAT COULD FACE DISPLACEMENT OR BE NEGATIVELY 

ECONOMICALLY IMPACTED; AND 

 

   (III) THE FINDINGS AND RECOMMENDATIONS OF THE STUDY OF 

NUCLEAR ENERGY AND ITS ROLE AS A RENEWABLE OR CLEAN ENERGY RESOURCE 

CONDUCTED BY THE PROGRAM UNDER CHAPTER    , § 2 (S.B. 516) OF THE ACTS OF 

THE GENERAL ASSEMBLY OF 2019. 
 

  (3) ON COMPLETION OF THE SUPPLEMENTAL STUDY, THE PROGRAM 

SHALL USE THE FINDINGS OF THE STUDY TO PUBLISH A COMPREHENSIVE PLAN 

WITH SPECIFIC RECOMMENDATIONS THAT, IF EXECUTED, WOULD HAVE THE STATE 

ACHIEVE RECOMMENDATIONS REGARDING THE FEASIBILITY OF IMPLEMENTING A 

RENEWABLE ENERGY PORTFOLIO STANDARD OF 100% BY 2040. 
 

  (4) ON OR BEFORE JANUARY 1, 2023, THE PROGRAM SHALL SUBMIT 

THE SUPPLEMENTAL STUDY AND PLAN TO THE GOVERNOR AND, IN ACCORDANCE 

WITH § 2–1246 OF THE STATE GOVERNMENT ARTICLE, THE GENERAL ASSEMBLY. 
 

  (5) ON REVIEW OF THE SUPPLEMENTAL STUDY AND PLAN, THE 

GENERAL ASSEMBLY MAY ACT TO REVISE OR INCREASE THE RENEWABLE ENERGY 

PORTFOLIO STANDARD TARGETS UNDER § 7–703(B) OF THIS SUBTITLE. 
 

  (4) ON OR BEFORE JANUARY 1, 2024, THE PROGRAM SHALL SUBMIT 

THE SUPPLEMENTAL STUDY TO THE GOVERNOR AND, IN ACCORDANCE WITH §  

2–1246 OF THE STATE GOVERNMENT ARTICLE, THE GENERAL ASSEMBLY.  
 

Article – State Government 

 

9–20B–01. 

 

 (a) In this subtitle the following words have the meanings indicated. 

 

 (d) “Clean energy industry” means a group of employers AND BUILDING AND 

TRADE ASSOCIATIONS that are associated by their promotion of: 
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  (1) products and services that improve energy efficiency and conservation, 

including products and services provided by: 

 

   (i) electricians; 

 

   (ii) heating, ventilation, and air–conditioning installers; 

 

   (iii) plumbers; and 

 

   (iv) energy auditors; and 

 

  (2) renewable and clean energy resources. 

 

9–20B–05. 

 

 (a) There is a Maryland Strategic Energy Investment Fund. 

 

 (f) The Administration shall use the Fund: 

 

  (1) to invest in the promotion, development, and implementation of: 

 

   (i) cost–effective energy efficiency and conservation programs, 

projects, or activities, including measurement and verification of energy savings; 

 

   (ii) renewable and clean energy resources; 

 

   (iii) climate change programs directly related to reducing or 

mitigating the effects of climate change; and 

 

   (iv) demand response programs that are designed to promote 

changes in electric usage by customers in response to: 

 

    1. changes in the price of electricity over time; or 

 

    2. incentives designed to induce lower electricity use at times 

of high wholesale market prices or when system reliability is jeopardized; 

 

  (2) to provide targeted programs, projects, activities, and investments to 

reduce electricity consumption by customers in the low–income and moderate–income 

residential sectors; 

 

  (3) to provide supplemental funds for low–income energy assistance 

through the Electric Universal Service Program established under § 7–512.1 of the Public 

Utilities Article and other electric assistance programs in the Department of Human 

Services; 
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  (4) to provide rate relief by offsetting electricity rates of residential 

customers, including an offset of surcharges imposed on ratepayers under § 7–211 of the 

Public Utilities Article; 

 

  (5) to provide grants, loans, and other assistance and investment as 

necessary and appropriate to implement the purposes of the Program as set forth in §  

9–20B–03 of this subtitle; 

 

  (6) to implement energy–related public education and outreach initiatives 

regarding reducing energy consumption and greenhouse gas emissions; 

 

  (7) to provide rebates under the Electric Vehicle Recharging Equipment 

Rebate Program established under § 9–2009 of this title; 

 

  (8) to provide grants to encourage combined heat and power projects at 

industrial facilities; [and] 
 

  (9) SUBJECT TO SUBSECTION SUBSECTIONS (F–1) AND (F–3) OF THIS 

SECTION, TO PROVIDE $7,000,000 IN FUNDING FOR ACCESS TO CAPITAL FOR SMALL, 

MINORITY, WOMEN–OWNED, AND VETERAN–OWNED BUSINESSES IN THE CLEAN 

ENERGY INDUSTRY UNDER § 5–1501 OF THE ECONOMIC DEVELOPMENT ARTICLE, 

ALLOCATED IN ANNUAL INCREMENTS AS FOLLOWS: 
 

   (I) $200,000 IN FISCAL YEAR 2021; 
 

   (II) $500,000 IN FISCAL YEAR 2022; 
 

   (III) $500,000 IN FISCAL YEAR 2023; 
 

   (IV) $1,000,000 IN FISCAL YEAR 2024; AND 
 

   (V) $1,200,000 IN EACH FISCAL YEAR FROM 2025 THROUGH 

2028; 
 

  (10) SUBJECT TO SUBSECTIONS (F–2) AND (F–3) OF THIS SECTION, TO 

INVEST IN PRE–APPRENTICESHIP, YOUTH APPRENTICESHIP, AND OTHER 

WORKFORCE DEVELOPMENT REGISTERED APPRENTICESHIP PROGRAMS TO 

ESTABLISH CAREER PATHS IN THE CLEAN ENERGY INDUSTRY UNDER § 11–708.1 OF 

THE LABOR AND EMPLOYMENT ARTICLE, AS FOLLOWS: 
 

   (I) UP TO $250,000 EACH YEAR FOR 2 YEARS STARTING IN 

FISCAL YEAR 2021 TO APPRENTICESHIP SPONSORS TO CREATE CLEAN ENERGY 

APPRENTICESHIPS; AND 
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   (II) UP TO $250,000 EACH YEAR FOR 2 YEARS STARTING IN 

FISCAL YEAR 2021 TO CAREER AND TECHNICAL EDUCATION SCHOOLS TO LAUNCH 

AND UPGRADE RELEVANT CAREER AND TECHNICAL EDUCATION PROGRAMS; 
 

  (11) TO PROVIDE THE LESSER OF $500,000 OR THE ACTUAL TOTAL 

AMOUNT OF TAX CREDITS CLAIMED UNDER § 10–742 OF THE TAX – GENERAL 

ARTICLE FOR APPRENTICESHIPS IN THE CLEAN ENERGY INDUSTRY IN EACH OF 

FISCAL YEARS 2021 AND 2022 $1,500,000 FOR GRANTS TO PRE–APPRENTICESHIP 

JOBS TRAINING PROGRAMS UNDER § 11–708.1(C)(2) OF THE LABOR AND 

EMPLOYMENT ARTICLE STARTING IN FISCAL YEAR 2021 UNTIL ALL AMOUNTS ARE 

SPENT; AND 

 

   (II) $6,500,000 FOR GRANTS TO YOUTH APPRENTICESHIP JOBS 

TRAINING PROGRAMS AND REGISTERED APPRENTICESHIP JOBS TRAINING 

PROGRAMS UNDER § 11–708.1(C)(4) OF THE LABOR AND EMPLOYMENT ARTICLE 

STARTING IN FISCAL YEAR 2021 UNTIL ALL AMOUNTS ARE SPENT; AND 

 

  [(9)] (12) (11) to pay the expenses of the Program. 

 

 [(f–1) The Administration may use the Fund, including money that the Fund 

receives under Public Service Commission Order Number 86372, to provide funding for 

access to capital for small, minority, and women–owned businesses in the clean energy 

industry under § 5–1501 of the Economic Development Article.] 
 

 (F–1) (1) ANY FUNDING PROVIDED UNDER SUBSECTION (F)(9) OF THIS 

SECTION THAT IS NOT SPENT IN A GIVEN FISCAL YEAR SHALL REVERT TO THE FUND 

IN THE FOLLOWING FISCAL YEAR. 
 

  (2) FUNDING THAT IS PROVIDED FOR ACCESS TO CAPITAL FOR 

SMALL, MINORITY, WOMEN–OWNED, AND VETERAN–OWNED BUSINESSES UNDER 

SUBSECTION (F)(9) OF THIS SECTION SHALL BE USED TO PROVIDE GRANTS TO 

ELIGIBLE FUND MANAGERS TO PROVIDE INVESTMENT CAPITAL, INCLUDING EQUITY 

AND SIMILAR INVESTMENTS, AND LOANS TO SMALL, MINORITY, WOMEN–OWNED, 

AND VETERAN–OWNED BUSINESSES IN THE STATE IN THE CLEAN ENERGY 

INDUSTRY. 
 

  (3) ELIGIBLE FUND MANAGERS RECEIVING GRANTS UNDER 

SUBSECTION (F)(9) OF THIS SECTION MAY USE A PORTION OF THE MONEY RECEIVED 

TO PAY ORDINARY AND REASONABLE EXPENSES FOR ADMINISTRATIVE, ACTUARIAL, 

LEGAL, MARKETING, AND TECHNICAL SERVICES AND MANAGEMENT FEES. 
 

  (4) THE ADMINISTRATION MAY PROVIDE ADDITIONAL FUNDING FOR 

THE PURPOSES STATED IN SUBSECTION (F)(9) OF THIS SECTION. 
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 (F–2) AN $8,000,000 PAYMENT FOR WORKFORCE DEVELOPMENT PROGRAMS 

UNDER SUBSECTION (F)(10) OF THIS SECTION STARTING IN FISCAL YEAR 2021 

SHALL BE DERIVED FROM THE RENEWABLE ENERGY, CLIMATE CHANGE ACCOUNT 

OF THE FUND. 
 

 (F–3) FUNDING UNDER SUBSECTION (F)(9) AND (10) OF THIS SECTION FOR 

ACCESS TO CAPITAL, INVESTMENT, PROMOTION, OR IMPLEMENTATION SHOULD BE 

DIRECTED ONLY TO BUSINESSES THAT AGREE TO CREATE AND MAINTAIN JOBS THAT 

PROMOTE FAMILY–SUSTAINING WAGES, EMPLOYER–PROVIDED HEALTH CARE WITH 

AFFORDABLE DEDUCTIBLES AND CO–PAYS, CAREER ADVANCEMENT TRAINING, FAIR 

SCHEDULING, EMPLOYER–PAID WORKERS’ COMPENSATION AND UNEMPLOYMENT 

INSURANCE, A RETIREMENT PLAN, PAID TIME OFF, AND THE RIGHT TO BARGAIN 

COLLECTIVELY FOR WAGES AND BENEFITS.  
 

 (i) (1) IN THIS SUBSECTION, “LOW–INCOME” MEANS HAVING AN ANNUAL 

HOUSEHOLD INCOME THAT IS AT OR BELOW 175% OF THE FEDERAL POVERTY 

LEVEL. 
 

  (2) Except as provided in paragraph [(2)] (3) of this subsection, compliance 

fees paid under § 7–705(b) of the Public Utilities Article may be used only to make loans 

and grants to support the creation of new Tier 1 renewable energy sources in the State 

THAT ARE OWNED BY OR DIRECTLY BENEFIT LOW–INCOME RESIDENTS OF THE 

STATE. 

 

  [(2)] (3) Compliance fees paid under § 7–705(b)(2)(i)2 of the Public 

Utilities Article shall be accounted for separately within the Fund and may be used only to 

make loans and grants to support the creation of new solar energy sources in the State 

THAT ARE OWNED BY OR DIRECTLY BENEFIT LOW–INCOME RESIDENTS OF THE 

STATE. 

 

 (M) (1) A LOAN OR GRANT MADE AVAILABLE FROM THE FUND TO A UNIT 

OF STATE OR LOCAL GOVERNMENT SHALL COMPLY WITH §§ 14–416 AND 17–303 OF 

THE STATE FINANCE AND PROCUREMENT ARTICLE. 
 

  (2) AT LEAST 80% OF WORKERS PARTICIPATING IN A PROJECT OR 

PROGRAM THAT RECEIVES MONEY FROM THE FUND MUST RESIDE WITHIN 50 MILES 

OF THE PROJECT OR PROGRAM, OR ANOTHER DISTANCE DEFINED BY THE LOCAL 

JURISDICTION WHERE THE PROJECT OR PROGRAM IS LOCATED. 
 

Chapter 393 of the Acts of 2017 

 

 SECTION 2. AND BE IT FURTHER ENACTED, That this Act shall take effect June 

1, 2017. It shall remain effective for a period of [3] 6 years and 1 month and, at the end of 
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June 30, [2020] 2023, with no further action required by the General Assembly, this Act 

shall be abrogated and of no further force and effect. 

 

 SECTION 2. AND BE IT FURTHER ENACTED, That the Laws of Maryland read 

as follows: 

 

Article – Public Utilities 

 

7–701. 

 

 (r) “Tier 1 renewable source” means one or more of the following types of energy 

sources: 

 

  (9) poultry litter–to–energy; AND 

 

  (10) [waste–to–energy; 

 

  (11) refuse–derived fuel; and 

 

  (12)] thermal energy from a thermal biomass system. 

 

7–704. 

 

 (a) (2) (i) Energy from a Tier 1 renewable source under § 7–701(r)(1), (5), 

OR (9)[, (10), or (11)] of this subtitle is eligible for inclusion in meeting the renewable 

energy portfolio standard only if the source is connected with the electric distribution grid 

serving Maryland. 

 

   (ii) If the owner of a solar generating system in this State chooses to 

sell solar renewable energy credits from that system, the owner must first offer the credits 

for sale to an electricity supplier or electric company that shall apply them toward 

compliance with the renewable energy portfolio standard under § 7–703 of this subtitle. 

 

 SECTION 2. AND BE IT FURTHER ENACTED, That the Laws of Maryland read 

as follows: 

 

Article – Public Utilities 

 

7–701. 

 

 (r) “Tier 1 renewable source” means one or more of the following types of energy 

sources: 

 

  (1) solar energy, including energy from photovoltaic technologies and solar 

water heating systems; 
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  (2) wind; 

 

  (3) qualifying biomass; 

 

  (4) methane from the anaerobic decomposition of organic materials in a 

landfill or wastewater treatment plant; 

 

  (5) geothermal, including energy generated through geothermal exchange 

from or thermal energy avoided by, groundwater or a shallow ground source; 

 

  (6) ocean, including energy from waves, tides, currents, and thermal 

differences; 

 

  (7) a fuel cell that produces electricity from a Tier 1 renewable source 

under item (3) or (4) of this subsection; 

 

  (8) a small hydroelectric power plant of less than 30 megawatts in capacity 

that is licensed or exempt from licensing by the Federal Energy Regulatory Commission; 

 

  (9) poultry litter–to–energy; AND 

 

  (10) [waste–to–energy; 

 

  (11) refuse–derived fuel; and 

 

  (12)] thermal energy from a thermal biomass system. 

 

7–704. 

 

 (a) (2) (i) Energy from a Tier 1 renewable source under § 7–701(r)(1), (5), 

OR (9)[, (10), or (11)] of this subtitle is eligible for inclusion in meeting the renewable energy 

portfolio standard only if the source is connected with the electric distribution grid serving 

Maryland. 

 

   (ii) If the owner of a solar generating system in this State chooses to 

sell solar renewable energy credits from that system, the owner must first offer the credits 

for sale to an electricity supplier or electric company that shall apply them toward 

compliance with the renewable energy portfolio standard under § 7–703 of this subtitle. 

 

 SECTION 2. AND BE IT FURTHER ENACTED, That: 

 

 (a) The Power Plant Research Program shall:  

 

  (1) conduct a study of nuclear energy and its role as a renewable or clean 

energy resource that can effectively combat climate change in the State; and 
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  (2) include in the study:  

 

   (i) an evaluation and summary of the current state of nuclear energy 

in Maryland; 

 

   (ii) an identification of the benefits of nuclear energy usage in 

Maryland and the environmental benefits that may help to combat climate change;  

 

   (iii) an assessment of emerging nuclear energy technologies, including 

traveling–wave reactors, that may enhance the potential of nuclear energy as a viable 

renewable energy resource;  

 

   (iv) an assessment of countries and other states in which nuclear 

energy makes up more than 50% of total energy production that:  

 

    1. includes an analysis of the carbon emission reductions 

undertaken by these countries or states; and  

 

    2. examines how these countries or states have paired nuclear 

energy with other alternative renewable energy resources;  

 

   (v) an identification of the potential for a new nuclear power 

initiative to be deployed in the State using one or more nuclear technologies that include:  

 

    1. major barriers to deploying a successful nuclear power 

initiative; and  

 

    2. a time frame for deploying a successful nuclear power 

initiative;  

 

   (vi) an assessment of the practicality of adding nuclear energy to 

Maryland’s Renewable Energy Portfolio Standard; and 

 

   (vii) recommendations regarding initiatives for the State and the 

General Assembly to responsibly and efficiently grow the nuclear energy industry in the 

State, support new emerging nuclear energy technologies that may improve nuclear energy 

as a viable renewable energy resource, and utilize nuclear energy as a resource to help the 

State combat climate change. 

 

 (b) On or before January 1, 2020, the Program shall report its findings and 

recommendations to the Governor and, in accordance with § 2–1246 of the State Government 

Article, the General Assembly.  

 

 SECTION 3. 2. 3. AND BE IT FURTHER ENACTED, That a presently existing 

obligation or contract right may not be impaired in any way by this Act. 
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 SECTION 4. 3. 4. AND BE IT FURTHER ENACTED, That, if any provision of this 

Act or the application thereof to any person or circumstance is held invalid for any reason 

in a court of competent jurisdiction, the invalidity does not affect other provisions or any 

other application of this Act that can be given effect without the invalid provision or 

application, and for this purpose the provisions of this Act are declared severable. 

 

 SECTION 5. AND BE IT FURTHER ENACTED, That Section 2 of this Act shall 

apply to all renewable energy portfolio standard compliance years beginning after 

December 31, 2019. 

 

 SECTION 5. AND BE IT FURTHER ENACTED, That Section 2 of this Act shall take 

effect January 1, 2020. 

 

 SECTION 6. 4. 6. 5. AND BE IT FURTHER ENACTED, That, except as provided in 

Section 5 of this Act, this Act shall take effect October 1, 2019. 

 

Enacted under Article II, § 17(c) of the Maryland Constitution, May 25, 2019. 
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Climate Change

Knoxville City Council prioritizes fighting climate change and leading by example

Being a Sustainable Community Means Addressing Climate Change

Climate change is real and intensifying many challenges we already face in Knoxville, like extreme heat, extreme storms, flash
flooding, air pollution, and pests. It threatens our property, our wallets, our health, and the places we love, like the Great
Smoky Mountains. Across the world, millions of lives are at risk. Experts agree: bold leadership is necessary to protect our
children and grandchildren from the worst effects of climate change and prepare communities to deal with increasing impacts.
To learn more about the science of climate change, visit NASA's Climate Change web portal.

Reducing Knoxville’s emissions footprint is crucial to combating climate change, improving our ability to bounce back from
disasters, protecting our health, and being smart with taxpayer dollars. Clean energy jobs are growing quickly, and supporting
the green economy here in Knoxville catalyzes private investment, with corresponding growth in business and jobs.

History of Leadership

In 2008, the City set goals to reduce greenhouse gas emissions 20% by 2020 relative to 2005 levels for both municipal
operations and the broader community. We met and exceeded our municipal goal early, and continued to prioritize driving
down community emissions.

In 2019, City Council unanimously adopted two new goals to align with our commitment to the Paris Climate Agreement and
U.S. Climate Mayors:
     1. A 50% reduction in greenhouse gases for municipal operations by 2030 (from 2005 levels)
     2. An 80% reduction in greenhouse gases for the entire community by 2050 (from 2005 levels)

In 2020, Mayor Indya Kincannon convened over 65 community leaders and technical experts to identify strategies to meet our
community climate goal. Learn more about the Mayor’s Climate Council here.

Measuring Climate Impact

Greenhouse gases (GHGs) such as carbon dioxide (CO2), methane (CH4), and nitrous oxide (N20) are the leading cause of

climate change. The City has tracked GHG emissions from both municipal operations and the community as a whole since
2005, and published inventories every few years to track our progress. Learn more about our emissions inventories here.

City Government Leads by Example: 50% Reduction by 2030

Climate Change https://www.knoxvilletn.gov/government/city_departments_offices/sust...

1 of 3 5/16/2023, 1:07 PM
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Emissions from City operations have decreased significantly since 2005 (most recently measured at a 32% reduction). City
investment in energy efficiency has reduced emissions while saving taxpayer dollars and maintaining the quality services our
residents expect. Learn more about Municipal emissions here.

Our new goal to reduce municipal emissions by 50% by 2030 is ambitious but realistic. With steady leadership, the City can
make smart, fiscally-responsible investments in new, cost-competitive technologies and operational innovations that achieve
deep emission reductions while maintaining high-quality services.

Aspiring for Deep Community Progress: 80% Reduction by 2050

Climate Change https://www.knoxvilletn.gov/government/city_departments_offices/sust...
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Emissions from Knoxville’s community have increased since 2005 (most recently measured at an 8% increase) as population
and economic activity have grown. Learn more about Community emissions here.

Our new goal to reduce community emissions 80% by 2050 will require changes to technology markets and energy systems –
most of which are outside City control. But the City is an agent of change, and by setting our compass toward a dramatically
lower-carbon future, we aim to motivate cross-sector leadership to ensure Knoxville remains a great place for all residents to
call home for generations to come. We know that responsible environmental practices can go hand in-hand with economic
development and an improved, more equitable quality of life.

Resources

   • NASA - Global Climate Change
   • EPA - Climate Change
   • NOAA Climate Resilience Toolkit
   • ORNL Climate Change Science Institute
   • UT Institute for a Secure & Sustainable Environment

Climate Change https://www.knoxvilletn.gov/government/city_departments_offices/sust...
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468 US Climate Mayors commit to adopt, honor and uphold Paris
Climate Agreement goals
STATEMENT FROM THE CLIMATE MAYORS IN RESPONSE TO PRESIDENT TRUMP’S
WITHDRAWAL FROM THE PARIS CLIMATE AGREEMENT

The President’s denial of global warming is getting a cold reception from America’s cities.

As 466 US Mayors representing 74 million Americans, we will adopt, honor, and uphold the
commitments to the goals enshrined in the Paris Agreement. We will intensify e�orts to meet each
of our cities’ current climate goals, push for new action to meet the 1.5 degrees Celsius target, and
work together to create a 21st century clean energy economy.

We will continue to lead. We are increasing investments in renewable energy and energy
e�ciency. We will buy and create more demand for electric cars and trucks. We will increase our
e�orts to cut greenhouse gas emissions, create a clean energy economy, and stand for
environmental justice. And if the President wants to break the promises made to our allies
enshrined in the historic Paris Agreement, we’ll build and strengthen relationships around the
world to protect the planet from devastating climate risks.

The world cannot wait — and neither will we.

Signed,

Mayor Trish Herrera Spencer
City of Alameda, CA

Mayor Peggy McQuaid
City of Albany, CA

Mayor Sharon Konopa
City of Albany, OR

Mayor Kathy Sheehan
City of Albany, NY

Home
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Mayor Tim Keller
City of Albuquerque, NM

Mayor Justin Wilson
City of Alexandria, VA

Mayor Ray O’Connell
City of Allentown, PA

Mayor Jeanne Sorg
City of Ambler, PA

Mayor Gary Goosman
City of Amesville, OH

Mayor Gavin Buckley
City of Annapolis, MD

Mayor Terence Roberts
City of Anderson, SC

Mayor Christopher Taylor
City of Ann Arbor, MI

Mayor Van W Johnson
City of Apalachicola, FL

Mayor Michael Winkler
City of Arcata, CA

Mayor Nancy Kaboolian
City of Ardsley, NY

Mayor Jose Gurrola, Jr.
City of Arvin, CA

Mayor Esther Manheimer
City of Asheville, NC

Mayor Torre
City of Aspen, CO

Mayor Steve Patterson
City of Athens, OH

Mayor Keisha Bottoms
City of Atlanta, GA

Mayor Steve Adler
City of Austin, TX

Mayor Bernard Young
City of Baltimore, MD

Mayor Gordon Ringberg
City of Bay�eld, WI

Mayor Lee Kyriacou
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Beacon, NY

Mayor Denny Dole
City of Beaverton, OR

Mayor Ned Burns
City of Bellevue, ID

Mayor Kelli Linville
City of Bellingham, WA

Mayor Charles Stone
City of Belmont, CA

Mayor Jesse Arreguin
City of Berkeley, CA

Mayor Robert Donchez
City of Bethlehem, PA

Mayor Michael P Cahill
City of Beverly, MA

Mayor Lili Bosse
City of Beverly Hills, CA

Mayor Ben Kessler
City of Bexley, OH

Mayor Richard David
City of Binghamton, NY

Mayor Randall Wood�n
City of Birmingham, AL

Mayor David Smith
City of Bisbee, AZ

Mayor Leslie Hager-Smith
City of Blacksburg, VA

Mayor Tari Ranner
City of Bloomington, IL

Mayor John Hamilton
City of Bloomington, IN

Mayor Gene Winstead
City of Bloomington, MN

Mayor Lauren McLean
City of Boise, ID

Mayor Martin J Walsh
City of Boston, MA

Mayor Sam Weaver
City of Boulder, CO
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Mayor Tim Adams
City of Bowie, MD

Mayor Steven Grant
City of Boynton Beach, FL

Mayor Chris Mehl
City of Bozeman, MT

Mayor Eric Mamula
City of Breckenridge, CO

Mayor Joseph Ganim
City of Bridgeport, CT

Mayor William Moehle
City of Brighton, NY

Mayor Terry O’Connell
City of Brisbane, CA

Mayor Patricia Moore
City of Buchanan, MI

Mayor Byron Brown
City of Bu�alo, NY

Mayor Emily Beach
City of Burlingame, CA

Mayor Miro Weinberger
City of Burlington, VT

Mayor Elizabeth Kautz
City of Burnsville, MN

Mayor Sumbul Siddiqui
City of Cambridge, MA

Mayor Edwin Garcia
City of Camuy, PR

Mayor Robert Hoog
City of Cape Canaveral, FL

Mayor Robert Mo�att
City of Cape May Point, NJ

Mayor Jim Brainard
City of Carmel, IN

Mayor Lydia Lavelle
City of Carrboro, NC

Mayor Albert Robles
City of Carson, CA

Mayor Courtney Johnson
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City of Carver, MN

Mayor Deborah Frank Feinen
City of Champaign, IL

Mayor Pam Hemminger
City of Chapel Hill, NC

Mayor Bob Trainor
City of Charles Town, WV

Mayor John Tecklenburg
City of Charleston, SC

Mayor Vi Lyles
City of Charlotte, NC

Mayor Mike Signer
City of Charlottesville, VA

Mayor Andy Berke
City of Chattanooga, TN

Mayor Chuck Cahn
City of Cherry Hill, NJ

Mayor Lori Lightfoot
City of Chicago, IL

Mayor Mary Casillas Salas
City of Chula Vista, CA

Mayor John Cranley
City of Cincinnati, OH

Mayor Larry Schroeder
City of Claremont, CA

Mayor Charlene Lovett
City of Claremont, NH

Mayor Ted Terry
City of Clarkston, GA

Mayor George Cretekos
City of Clearwater, FL

Mayor Frank Jackson
City of Cleveland, OH

Mayor Louis Sarbone
City of Coconut Creek, FL

Mayor Patrick L. Wojahn
College Park, MD

Mayor Brian Treece
City of Columbia, MO

468 US Climate Mayors commit to adopt, honor and uphold Paris Climate Agreement goals - Clima... https://climatemayors.org/actions-paris-climate-agreement/

5 of 25 7/14/2023, 2:50 PM

Mayor Stephen Benjamin
City of Columbia, SC

Mayor Andrew Ginther
City of Columbus, OH

Mayor Jim Bouley
City of Concord, NH

Mayor Yaniv Aronson
City of Conshohocken, PA

Mayor Ellen Tilapaugh
City of Cooperstown, NY

Mayor Raul Valdes-Fauli
City of Coral Gables, FL

Mayor James Andrews
City of Corte Madera, CA

Mayor Brian Tobin
City of Cortland, NY

Mayor Bi� Traber
City of Corvallis, OR

Mayor John Moore
City of Cotati, CA

Mayor Dave Bauer
City of Crete, NE

Mayor Thomas Moore
Culver City, CA

Mayor Steven Scharf
City of Cupertino, CA

Mayor Tim Meerbott
City of Cutler Bay, FL

Mayor Eric Johnson
City of Dallas, TX

Mayor Ray Buenaventura
Daly City, CA

Mayor Brett Lee
City of Davis, CA

Mayor Nan Whaley
City of Dayton, OH

Mayor Jerry Smith
City of DeKalb, IL

Mayor Shelly Petrolia
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City of Delray Beach, FL

Mayor Michael Hancock
City of Denver, CO

Mayor Franklin Cownie
City of Des Moines, IA

Mayor Mike Duggan
City of Detroit, MI

Mayor Vincnet Rossillo
Village of Dobbs Ferry, NY

Mayor Robert Carrier
City of Dover, NH

Mayor Josh Maxwell
City of Downingtown, PA

Mayor David Haubert
City of Dublin, CA

Mayor Roy D Buol
City of Dubuque, IA

Mayor Emily Larson
City of Duluth, MN

Mayor Julie Ward Bujalski
Town of Dunedin, FL

Mayor Jason Cilento
City of Dunellen, NJ

Mayor Edmond P. Minihan
City of Dunn, WI

Mayor Nickole Nesby
City of Duquesne, PA

Mayor Steve Schewel
City of Durham, NC

Mayor Brad Cohen
City of East Brunswick, NJ

Mayor Mark Meadows
City of East Lansing, MI

Mayor Ron Case
City of Eden Prairie, MN

Mayor Laura Keegan
City of Edgewater, CO

Mayor Jim Hovland
City of Edina, MN
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Mayor Dave Earling
City of Edmonds, WA

Mayor Rochelle Pardue-Okimoto
City of El Cerrito, CA

Mayor André Quintero
City of El Monte, CA

Mayor Je� Walter
City of Elburn, IL

Mayor David Kaptain
City of Elgin, IL

Mayor Christian Patz
City of Emeryville, CA

Mayor Catherine Blakespear
City of Encinitas, CA

Mayor Michael Wildes
City of Englewood, NJ

Mayor Joe Schember
City of Erie, PA

Mayor Lucy Vinis
City of Eugene, OR

Mayor Stephen Hagerty
City of Evanston, IL

Mayor Lloyd Winnecke
City of Evansville, IN

Mayor Cassie Franklin
City of Everett, WA

Mayor Bryce Ward
City of Fairbanks North Star Borough, AK

Mayor David Meyer
City of Fairfax, VA

Mayor Edward Malloy
City of Fair�eld, IA

Mayor Randy Gustafson
City of Falcon Heights, MN

Mayor David Tarter
City of Falls Church, VA

Mayor Colleen Mahr
City of Fanwood, NJ

Mayor Lioneld Jordan
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City of Fayetteville, AR

Mayor Melanie Piana
City of Ferndale, MI

Mayor Coral Evans
City of Flagsta�, AZ

Mayor Sheldon Neeley
City of Flint, MI

Mayor Lindy Peters
City of Fort Bragg, CA

Mayor Wade Troxell
City of Fort Collins, CO

Mayor Dean Trantalis
City of Fort Lauderdale, FL

Mayor Tom Henry
City of Fort Wayne, IN

Mayor Yvonne M. Spicer
City of Framingham, MA

Mayor Bob Scott
City of Franklin, NC

Mayor Lily Mei
City of Fremont, CA

Mayor Gary Wilkinson
City of Frisco, CO

Mayor Lauren Poe
City of Gainesville, FL

Mayor Leeman Kessler
City of Gambier, OH

Mayor Sara Todisco
City of Garwood, NJ

Mayor Jerome Prince
City of Gary, IN

Mayor Tammy Stempel
City of Gladstone, OR

Mayor Bruce Packer
City of Glen Rock, NJ

Mayor Bryan Kennedy
City of Glendale, WI

Mayor Vartan Gharpetian
City of Glendale, CA
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Mayor Sefatia Romeo Theken
City of Gloucester, MA

Mayor Laura Weinberg
City of Golden, CO

Mayor Paula Perotte
City of Goleta, CA

Mayor Rosalynn Bliss
City of Grand Rapids, MI

Mayor Emmett Jordan
City of Greenbelt, MD

Mayor Nancy Vaughan
City of Greensboro, NC

Mayor Knox White
City of Greenville, SC

Mayor Karylinn Echols
City of Gresham, OR

Mayor Samuel Henderson
City of Gulfport, FL

Mayor Harvey Rarback
City of Half Moon Bay, CA

Mayor Joy Cooper
City of Hallandale Beach, FL

Mayor Curt Leng
City of Hamden, CT

Mayor Karen Majewski
City of Hamtramck, MI

Mayor Luke Bronin
City of Hartford, CT

Mayor Nicola Armacost
City of Hastings-on-Hudson, NY

Mayor Harry Kim
City of Hawai’i , HI

Mayor Barbara Halliday
City of Hayward, CA

Mayor Shaun McCa�ery
City of Healdsburg, CA

Mayor Kevin Smith
City of Helena-West Helena, AR

Mayor Gayle Brill Mittler
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City of Highland Park, NJ

Mayor Nancy Rotering
City of Highland Park, IL

Mayor Patrick Taylor
City of Highlands, NC

Mayor Tom Stevens
City of Hillsborough, NC

Mayor Ravinder Bhalla
City of Hoboken, NJ

Mayor William McCleod
City of Ho�man Estates, IL

Mayor Josh Levy
City of Hollywood, FL

Mayor Alex Morse
City of Holyoke, MA

Mayor Kirk Caldwell
City of Honolulu, HI

Mayor Paul Blackburn
City of Hood River, OR

Mayor Sylvester Turner
City of Houston, TX

Mayor Rick Rector
City of Hudson, NY

Mayor Bob Paul
City of Huntington Woods, MI

Mayor Rey Leon
City of Huron, CA

Mayor Candace Hollingsworth
City of Hyattsville, MD

Mayor Serge Dedina
City of Imperial Beach, CA

Mayor Joseph Hogsett
City of Indianapolis, IN

Mayor Jim Throgmorton
City of Iowa City, IA

Mayor Brian C. Smith
City of Irvington, NY

Mayor Svante Myrick
City of Ithaca, NY
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Mayor Derek Dobies
City of Jackson, MI

Mayor Chokwe Lumumba
City of Jackson, MS

Mayor Pete Muldoon
City of Jackson, WY

Mayor Steven Fulop
City of Jersey City, NJ

Mayor David Anderson
City of Kalamazoo, MI

Mayor Quinton Lucas
City of Kansas City, MO

Mayor Derek Kawakami
City of Kauai, HI

Mayor Kendall Lane
City of Keene, NH

Mayor John Antaramian
City of Kenosha, WI

Mayor Neil Bradshaw
City of Ketchum, ID

Mayor Steven Noble
City of Kingston, NY

Mayor Penny Sweet
City of Kirkland, WA

Mayor Jose Alvarez
City of Kissimmee, FL

Mayor Indya Kincannon
City of Knoxville, TN

Mayor Andrew Hosmer
City of Laconia, NH

Mayor Tim Kabat
City of La Crosse, WI

Mayor Alexandra Lynch
City of Lafayette, CO

Mayor Cynthia Conners
City of Laguna Woods, CA

Mayor Michael Summers
City of Lakewood, OH

Mayor Adam Paul
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City of Lakewood, CO

Mayor Danene Sorace
City of Lancaster, PA

Mayor Jason Resseman
City of Lanesboro, MN

Mayor Andy Schor
City of Lansing, MI

Mayor William Sprague
City of Lapeer, MI

Mayor Ken Miyagishima
City of Las Cruces, NM

Mayor Richard J Kaplan
City of Lauderhill, FL

Mayor Craig Moe
City of Laurel, MD

Mayor Lisa Larsen
City of Lawrence, KS

Mayor Timothy McNamara
City of Lebanon, NH

Mayor Theodore W Becker
City of Lewes, DE

Mayor Mark Stodola
City of Little Rock, AR

Mayor Robert Garcia
City of Long Beach, CA

Mayor John Pallone
City of Long Branch, NJ

Mayor Brian Bagley
City of Longmont, CO

Mayor Lynette Eng
City of Los Altos, CA

Mayor Roger Spreen
City of Los Altos Hills, CA

Mayor Eric Garcetti
City of Los Angeles, CA

Mayor Marcia Jensen
City of Los Gatos, CA

Mayor Greg Fischer
City of Louisville, KY
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Mayor Nicola Smith
City of Lynnwood, WA

Mayor Robert Reichert
City of Macon-Bibb County, GA

Mayor Satya Rhodes-Conway
City of Madison, WI

Mayor Gary Christenson
City of Malden, MA

Mayor Karen Farrer
City of Malibu, CA

Mayor Joyce Craig
City of Manchester, NH

Mayor Richard Montgomery
City of Manhattan Beach, CA

Mayor Jen Jaray
City of Manitou Springs, CO

Mayor Dr. Larry Wallace, Jr.
City of Manor, TX

Mayor Marylee Abrams
City of Maplewood, MN

Mayor Barry Greenberg
City of Maplewood, MO

Mayor Rich Parete
City of Marbletown, NY

Mayor Jonathan Hornik
City of Marlboro, NJ

Mayor Rob Schroder
City of Martinez, CA

Mayor Michael Victorino
City of Maui, HI

Mayor Stephanie M Burke
City of Medford, MA

Mayor Paul Brodeur
City of Melrose, MA

Mayor Jim Strickland
City of Memphis, TN

Mayor Ray Mueller
City of Menlo Park, CA

Mayor Francis Suarez
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City of Miami, FL

Mayor Dan Gelber
City of Miami Beach, FL

Mayor Gurdip Brar
City of Middleton, WI

Mayor Benjamin Florsheim
City of Middletown, CT

Mayor Sean Strub
City of Milford, PA

Mayor Benjamin G Blake
City of Milford, CT

Mayor Wayne Lee
City of Millbrae, CA

Mayor Je� Silvestrini
City of Millcreek, UT

Mayor Tom Barrett
City of Milwaukee, WI

Mayor Mark Gamba
City of Milwaukie, OR

Mayor Jacob Frey
City of Minneapolis, MN

Mayor Wayne Messam
City of Miramar, FL

Mayor John Engen
City of Missoula, MT

Mayor Emily Niehaus
Moab, UT

Mayor Mary O’Connor
City of Monona, WI

Mayor Matt Brolley
City of Montgomery, IL

Mayor Anne Watson
City of Montpelier, VT

Mayor Miles Atkins
City of Mooresville, NC

Mayor Bill Kawecki
City of Morgantown, WV

Mayor Timothy Dougherty
City of Morristown, NJ
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Mayor John Headding
City of Morro Bay, CA

Mayor Arlene Burns
City of Mosier, OR

Mayor Michael Penn
City of Mount Pocono, PA

Mayor Lisa Matichak
City of Mountain View, CA

Mayor Jennifer Gregerson
City of Mukilteo, WA

Mayor Jill Techel
City of Napa, CA

Mayor Jim Donchess
City of Nashua, NH

Mayor John Cooper
City of Nashville, TN

Mayor Alejandra Sotelo-Solis
City of National City, CA

Mayor Kristopher Larsen
City of Nederland, CO

Mayor Jerry Clifton
City of Newark, DE

Mayor Jon Mitchell
City of New Bedford, MA

Mayor Justin Elicker
City of New Haven, CT

Mayor LaToya Cantrell
City of New Orleans, LA

Mayor Tim Rogers
City of New Paltz, NY

Mayor Bill de Blasio
New York City, NY

Mayor Ras Baraka
City of Newark, NJ

Mayor Donna Holaday
City of Newburyport, MA

Mayor McKinley Price
City of Newport News, VA

Mayor Ruthanne Fuller
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City of Newton, MA

Mayor Paul Dyster
City of Niagara Falls, NY

Mayor Chris Koos
City of Normal, IL

Mayor Breea Clark
City of Norman, OK

Mayor Brent Latham
City of North Bay Village, FL

Mayor Francis M Womack
City of North Brunswick, NJ

Mayor Meredith Leighty
City of Northglenn, CO

Mayor Philippe Bien-Aime
City of North Miami, FL

Mayor David J Narkewicz
City of Northampton, MA

Mayor Don Hammond
City of Nyack, NY

Mayor Libby Schaaf
City of Oakland, CA

Mayor Johnny Johnston
City of Ojai, CA

Mayor Cheryl Selby
City of Olympia, WA

Mayor Buddy Dyer
City of Orlando, FL

Mayor Victoria Gearity
City of Ossining, NY

Mayor Eric Filseth
City of Palo Alto, CA

Mayor Andy Beerman
City of Park City, UT

Mayor Donald Grebien
City of Pawtucket, RI

Mayor Frank C. Ortis
City of Pembroke Pines, FL

Mayor Teresa Barrett
City of Petaluma, CA
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Mayor Jim Kenney
City of Philadelphia, PA

Mayor Kate Gallego
City of Phoenix, AZ

Mayor Joseph M. Corradino
City of Pinecrest, FL

Mayor Cindy S Perry
City of Pittsboro, NC

Mayor Jeremy Johnson
City of Pittsburg, KS

Mayor William Peduto
City of Pittsburgh, PA

Mayor Linda Tyer
City of Pitts�eld, MA

Mayor Peter Cantu
City of Plainsboro, NJ

Mayor Kurt R Metzger
City of Pleasant Ridge, MI

Mayor Rex Hardin
City of Pompano Beach, FL

Mayor Deborah Stinson
City of Port Townsend, WA

Mayor Ethan Strimling
City of Portland, ME

Mayor Ted Wheeler
City of Portland, OR

Mayor Jack Blalock
City of Portsmouth, NH

Mayor Eric Mikkelson
City of Prairie Village, KS

Mayor Liz Lempert
City of Princeton, NJ

Mayor Jorge O. Elorza
City of Providence, RI

Mayor Cory Mason
City of Racine, WI

Mayor Nancy McFarlane
City of Raleigh, NC

Mayor Donald Terry
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City of Rancho Cordova, CA

Mayor John Marchione
City of Redmond, WA

Mayor Ian Bain
City of Redwood City, CA

Mayor Paul Kuhns
City of Rehoboth Beach, DE

Mayor Hillary Schieve
City of Reno, NV

Mayor Tom Butt
City of Richmond, CA

Mayor Levar Stoney
City of Richmond, VA

Mayor Kim Norton
Rochester, MN

Mayor Lovely Warren
City of Rochester, NY

Mayor Caroline McCarley
City of Rochester, NH

Mayor Bryan Barnett
City of Rochester Hills, MI

Mayor Joanne Aagaard
City of Rockaway Beach, OR

Mayor Thomas McNamara
City of Rockford, IL

Mayor Daniel Guzzi
City of Rockwood, MI

Mayor Gina Belforte
City of Rohnert Park, CA

Mayor Mike Fournier
City of Royal Oak, MI

Mayor Darrell Steinberg
City of Sacramento, CA

Mayor Geo� Ellsworth
City of Saint Helena, CA

Mayor Melvin Carter
City of Saint Paul, MN

Mayor Kim Driscoll
City of Salem, MA
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Mayor Chuck Bennett
City of Salem, OR

Mayor Jacob Day
City of Salisbury, MD

Mayor Erin Mendenhall
Salt Lake City, UT

Mayor Ron Nirenberg
City of San Antonio, TX

Mayor Mark Olbert
City of San Carlos, CA

Mayor Kevin Faulconer
City of San Diego, CA

Mayor Joel Fajardo
City of San Fernando, CA

Mayor London Breed
City of San Francisco, CA

Mayor Sam Liccardo
City of San Jose, CA

Mayor Pauline Cutter
City of San Leandro, CA

Mayor Heidi Harmon
City of San Luis Obispo, CA

Mayor John Thomaides
City of San Marcos, TX

Mayor Diane Papan
City of San Mateo, CA

Mayor Gary Phillips
City of San Rafael, CA

Mayor Miguel Pulido
City of Santa Ana, CA

Mayor Cathy Murillo
City of Santa Barbara, CA

Mayor Lisa M. Gillmor
City of Santa Clara, CA

Mayor Justin Cummings
City of Santa Cruz, CA

Mayor Javier M. Gonzales
City of Santa Fe, NM

Mayor Kevin McKeown
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City of Santa Monica, CA

Mayor Tom Schwedhelm
City of Santa Rosa, CA

Mayor Jen Ahearn-Koch
City of Sarasota, FL

Mayor Meg Kelly
City of Saratoga Springs, NY

Mayor Frank P. Catino
City of Satellite Beach, FL

Mayor Chris Lain
City of Savanna, IL

Mayor Van R. Johnson
City of Savannah, GA

Mayor Jenny Durkan
City of Seattle, WA

Mayor Paige Cognetti
City of Scranton, PA

Mayor Michael J. Gonnelli
City of Secaucus, NJ

Mayor George Van Dusen
City of Skokie, IL

Mayor Ken Wray
City of Sleepy Hollow, NY

Mayor Scott A. Saunders
City of Smithville, TX

Mayor Matt Larson
City of Snoqualmie, WA

Mayor Dana Hilliard
City of Somersworth, NH

Mayor Joe Curtatone
City of Somerville, MA

Mayor Amy Harrington
City of Sonoma, CA

Mayor Pete Buttigieg
City of South Bend, IN

Mayor Sally Philips
City of South Miami, FL

Mayor Sheena Collum
City of South Orange Village, NJ
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Mayor Claude Morgan
City of South Portland, ME

Mayor Domenic J. Sarno
City of Spring�eld, MA

Mayor Lyda Krewson
City of St Louis, MO

Mayor Jake Spano
City of St Louis Park, MN

Mayor Len Pagano
City of St Peters, MO

Mayor Rick Kriseman
City of St Petersburg, FL

Mayor Bill McMurray
City of St. Joseph, MO

Mayor David Martin
City of Stamford, CT

Mayor Ronald Filippelli
City of State College, PA

Mayor Constantine Kutteh
City of Statesville, NC

Mayor Michael Tubbs
City of Stockton, CA

Mayor Larry Klein
City of Sunnyvale, CA

Mayor Michael J. Ryan
City of Sunrise, FL

Mayor Daniel E. Dietch
City of Surfside, FL

Mayor Marty Spiegel
City of Swarthmore, PA

Mayor Thomas Fromm
City of Swedesboro, NJ

Mayor Ben Walsh
City of Syracuse, NY

Mayor Victoria Woodards
City of Tacoma, WA

Mayor Kate Stewart
City of Takoma Park, MD

Mayor John Dailey
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City of Tallahassee, FL

Mayor Jane Castor
City of Tampa, FL

Mayor Drew Fixell
City of Tarrytown, NY

Mayor DeLanie Young
City of Telluride, CO

Mayor Corey Woods
City of Tempe, AZ

Mayor Wade Kapszukiewicz
City of Toledo, OH

Mayor Patrick J. Furey
City of Torrance, CA

Mayor Jim Carruthers
City of Traverse City, MI

Mayor Reed Gusciora
City of Trenton, NJ

Mayor Frank Bubenik
City of Tualatin, OR

Mayor Regina Romero
City of Tucson, AZ

Mayor Brian Stack
City of Union City, NJ

Mayor Terry Crow
City of University City, MO

Mayor Diane W. Marlin
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Chapter 1. Executive Summary 1 

Overview 

Chapter 1. Executive Summary 
The 2019 Climate Leadership and Community Protection Act (Climate Act), one of the most ambitious 

climate laws in the nation, called for the issuance of a Scoping Plan under the direction of a 22-member 

Climate Action Council (Council), to be completed by January 1, 2023. This Scoping Plan includes 

recommendations to meet the Climate Act’s nation-leading goals and requirements, including actions to 

achieve a reduction in economywide greenhouse gas (GHG) emissions of 40% by 2030 and 85% by 2050 

from 1990 levels, which will put New York on a path toward carbon neutrality while ensuring equity, 

system reliability, and a just transition from a fossil fuel economy to a robust clean energy economy. This 

Scoping Plan prioritizes Disadvantaged Communities and the creation of good, family-sustaining, union 

jobs accessible to all New Yorkers. The Scoping Plan sets the course for New York to create new job 

opportunities, support healthier communities, and ensure that all New Yorkers will benefit from 

investments in the State’s growing green economy. It builds on New York’s unprecedented investments 

to ramp-up clean energy, including over $35 billion for 120 large-scale renewable and transmission 

projects across the State, $6.8 billion to reduce buildings emissions, $1.8 billion to scale up solar, more 

than $1 billion for clean transportation initiatives, and over $1.6 billion in NY Green Bank commitments. 

This Scoping Plan also provides examples for other states and the nation to follow to mitigate the effects 

of climate change and adapt to climate change risks while protecting workers and uplifting historically 

marginalized populations.  

This Scoping Plan is the result of more than two years of diligent and inclusive work. It builds upon 

contributions from seven sector-specific Advisory Panels and the Just Transition Working Group 

(JTWG), with significant input from stakeholders and the public at large. Scoping Plan recommendations 

were informed by detailed input from the Climate Justice Working Group (CJWG), which provided the 

foundation for integrating these recommendations and assessing their ability to meet the Climate Act 

requirements. The process included the issuance of the draft Scoping Plan on December 30, 2021, which 

initiated a six-month public comment period. After hearing testimony at 11 public hearings across the 

State and receiving more than 35,000 written comments, the Council considered this feedback, heard 

further analytical information, and consulted with the CJWG in developing this Scoping Plan.  

This Scoping Plan provides recommendations for both sector-specific and economywide actions to 

achieve the Climate Act’s goals and requirements. New York’s climate action strategy is fundamentally 
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Chapter 1. Executive Summary 2 

driven by the need to deliver on climate mitigation, justice, economic opportunity, and long-term job 

opportunities for New Yorkers. 

1.1 Climate Action 
The consequences of a changing climate are here globally and in New York State. Around the world 

thousands of scientific studies have documented changes in air and water temperatures, melting glaciers, 

diminishing snow cover, shrinking sea ice, rising sea levels, ocean acidification, and increasing 

atmospheric water vapor. Warming trends and incidences of intense heat waves will contribute to greater 

localized heat stresses; heavy rainfall events that exacerbate localized flooding will continue to impact 

food production, natural ecosystems, and water resources; and sea-level rise will increasingly threaten 

sensitive coastal communities and ecosystems. Additionally, climate-driven impacts are magnified in 

New York’s historically marginalized communities that have been disproportionately affected by and are 

on the front lines of climate change. According to both the U.S. Global Change Research Program and the 

Intergovernmental Panel on Climate Change, substantial reductions in greenhouse gas emissions will be 

required by mid-century in order to limit the global average increase in temperature to no more than 2°C 

(and ideally 1.5°C), thus minimizing the risk of severe impacts from climate change. Climate change is 

adversely affecting New York’s economic well-being, public health, natural resources, and environment. 

The severity of climate change and the threat of more severe impacts will be determined by the actions 

undertaken in New York and other jurisdictions to reduce GHG emissions. 

A fundamental objective of New York’s nation-leading climate and energy agenda is to advance New 

York’s contributions to global climate change mitigation. As laid out in the Scoping Plan, the Council’s 

recommendations will reduce GHG emissions consistent with the interim and long-term directives 

established in the Climate Act. The Scoping Plan is one of the most ambitious climate change mitigation 

plans in the world and distinguishes New York as a climate leader. It identifies actions needed for New 

York to achieve 70% renewable electricity by 2030, 100% zero-emission electricity by 2040, a 40% 

reduction in statewide GHG emissions from 1990 levels by 2030, an 85% reduction in statewide GHG 

emissions from 1990 levels by 2050, and net zero emissions statewide by 2050. It outlines a variety of 

regulatory and legal changes, market mechanisms, and technologies essential to achieving the goals and 

requirements of the Climate Act. Changes in energy consumption patterns and in how consumers relate to 

and use energy will further enhance New York’s ability to achieve these goals and requirements. The 

various education and outreach initiatives identified in the Scoping Plan will lay a foundation from which 

the State can further explore those options in years to come.  
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Chapter 1. Executive Summary 3 

As demonstrated in the analyses supporting the Scoping Plan, focused and continuous progress is 

necessary to reduce emissions in all sectors, and the interconnection of the various sectors informs how to 

realize the  GHG emission limits. For example, New York will need to achieve a zero-emission electricity 

system to achieve deep emission reductions in the building and transportation sectors as those sectors 

become less dependent on fossil fuels. As these transitions occur, New Yorkers will benefit from greater 

levels of energy efficiency through installation of cold-climate heat pumps and the purchase of electric 

vehicles (EVs), providing more opportunities to manage energy use and reduce energy costs.  

The development of the Scoping Plan included a comprehensive, science-based integration analysis of the 

benefits and costs of the recommendations that the Advisory Panels provided during the process. The 

integration analysis examined several pathways to achieving the GHG emission limits, governed by 

foundational principles of ensuring reliability of the energy system as fundamental to New Yorkers’ 

welfare, safety, and prosperity and the cost-effectiveness of the approaches to achieving the required 

emissions limits. This integration analysis led to several key findings. 

• Achieving deep decarbonization is feasible by 2050: Achieving the GHG emission limits

requires action in all sectors, especially considering the Climate Act’s GHG emissions

accounting, as described in Chapter 4. Current Emissions. Every sector will see significant

transformation over the next decade and beyond, which will require critical investments in New

York’s economy.

• Energy efficiency and end-use electrification are essential parts of any pathway that

achieves New York State emission limits: Approximately 1 to 2 million efficient homes must be

electrified with heat pumps by 2030. Approximately 3 million zero-emission vehicles

(predominantly battery electric) will be needed by 2030.

• The cost of inaction exceeds the cost of action by more than $115 billion: Achieving Climate

Act GHG emission limits will require significant investment accompanied by even greater

benefits. The GHG emission reduction strategies result in improvements in air quality, increased

active transportation, and energy efficiency interventions in low- and moderate-income (LMI)

homes, which generate health benefits. Reducing GHG emissions also avoids the economic

impacts of societal damages caused by climate change.

• Create hundreds of thousands of jobs: In addition to health and avoided economic damage

benefits, new jobs driven by Climate Act investments are estimated to outnumber potential

displaced jobs by a ratio of ten-to-one in 2030, with as many as 211,000 jobs expected to be

created in growing sub-sectors by 2030 and 318,000 by 2040.
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Chapter 1. Executive Summary 4 

• Net direct costs are small relative to the size of New York’s economy: Net direct costs are

estimated to be up to 0.6% of New York State’s economy in 2030 and 1.3% in 2050. The passage

of the federal Inflation Reduction Act is a major policy development that will likely reduce the

costs of decarbonization economywide.

Notably, the integration analysis shows that climate investments are also health investments that will 

meaningfully reduce pollution in communities and buildings by decreasing harmful emissions and 

improving air quality. For New Yorkers, this means cleaner air, avoiding tens of thousands of premature 

deaths, thousands of non-fatal heart attacks, thousands of other hospitalizations, thousands of asthma-

related emergency room visits, and hundreds of thousands of lost workdays. The information from the 

integration analysis also informed the development of the JTWG’s Jobs Study, which revealed that 

climate investments will create hundreds of thousands of good quality jobs and careers across New York 

State. These economic benefits are in addition to the benefits and avoided costs discussed above. 

New York’s transition to clean energy will deliver benefits to communities by integrating measures that 

create stronger and more resilient energy systems; ensuring clean, affordable, and reliable transportation; 

supporting clean and safe energy-efficient homes and businesses; ensuring clean and reliable electric 

power; creating high-quality jobs; improving public health; and ensuring an equitable clean energy 

economy for everyone. Recommended investments in building and electric grid infrastructure, such as 

storm hardening, elevating equipment and substations, moving lines underground, and deploying energy 

storage or onsite renewables will improve the reliability and resilience of the electric grid in the face of 

worsening storms and other impacts of climate change. The transition will also spur investments in New 

York’s homes and commercial buildings. As a result of these investments there will be more energy-

efficient, zero-emission buildings that use grid-interactive appliances and energy storage to actively 

manage building energy demand on the power grid and incorporate strategies to protect residents from 

high heat. The results will be concrete, “kitchen-table” benefits for New Yorkers.  

• Stronger and More Resilient Energy Systems: Energy infrastructure will be strengthened and

enhanced to be better prepared for and withstand, adapt, and quickly recover from disruptions

such as severe weather and natural and man-made disasters.

• Clean, Affordable, Reliable Transportation: EVs cost less to fuel, operate, and maintain,

which will save individuals and families money. The upfront purchase price for EVs is

approaching that of gasoline vehicles and continues to decrease. Zero-emission trucks and buses

and expanded low-cost clean transportation options like biking, walking, and transit will enable

New Yorkers to trade gridlock and diesel fumes for fresh air and cleaner communities.
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Chapter 1. Executive Summary 5 

• Clean and Safe Energy-Efficient Homes and Businesses: Modern clean heating and cooling

technologies, such as electric heat pumps and smart thermostats, combined with energy

efficiency, will improve comfort, and save New Yorkers energy costs.

• Clean and Reliable Electric Power: Solar, wind, hydroelectric, and other zero-emission

resources, combined with energy storage, will deliver safe and reliable electricity over the next

decade and beyond, which will put an end to New Yorkers’ vulnerability to fossil fuel disruptions

and energy price volatility.

• Better Energy Choices: When gasoline vehicles and fossil fuel heating or cooking appliances

need replacement, State and federal incentives will help New Yorkers choose more efficient and

higher-performing electric appliances and vehicles. Consumers may choose modern technologies

that can save money and reduce emissions.

• High-Quality Jobs: New York’s energy transition will create tens of thousands of jobs, spur

good quality union job employment, and drive job and wage gains across the economy and in

every corner of the State.

• Better Health: New Yorkers will benefit from positive health outcomes as a direct result of

reduced fossil fuel emissions in communities and homes.

• An Equitable Clean Energy Economy for Everyone: Every community, every trade, and every

region will have access to clean energy solutions and the economic opportunities that the

transition to a just and equitable energy system will provide.

1.2 Climate Justice 
A fundamental objective of New York’s nation-leading climate and energy agenda is to ensure that New 

York’s transition to a clean energy economy addresses health, environmental, and energy burdens that 

have disproportionately impacted underrepresented or underserved communities (including people of 

color, indigenous populations, low-income individuals, and women) and to remedy the structural causes 

that underpin these burdens. 

The Climate Act defines Disadvantaged Communities as “communities that bear burdens of negative 

public health effects, environmental pollution, impacts of climate change, and possess certain 

socioeconomic criteria, or comprise high concentrations of low- and moderate-income households.” As 

required by the Climate Act, the CJWG identified Disadvantaged Communities based on geographic, 

public health, environmental hazard, and socioeconomic criteria. The CJWG released the draft criteria for 

public comment in March 2022 and received more than 3,000 comments. The CJWG is considering those 
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Chapter 1. Executive Summary 6 

comments as it works to finalize the criteria by early 2023. After final criteria are established, the CJWG 

will review them annually to ensure that they remain appropriate and effective.  

As further laid out in the Scoping Plan, and through work led by the CJWG, New York will take 

comprehensive action to address climate justice and ensure that New York’s transition to a low-carbon 

clean energy economy will create a model in which achieving a high standard of economic well-being and 

health in every community is the baseline condition of climate action. New York has witnessed how 

climate change heightens the vulnerability of Disadvantaged Communities, adversely affecting economic 

well-being, public health, and public safety through increased risk of extreme heat, flooding, or exposure 

to air pollutants emitted alongside GHG emissions. Through enshrining equity objectives in State 

investments, program design, and internal and external engagement strategies, the Scoping Plan describes 

how the Climate Act will work to address past discrimination. 

The Scoping Plan includes recommendations from the Barriers and Opportunities Report, developed by 

the Department of Environmental Conservation (DEC), New York State Energy Research and 

Development Authority (NYSERDA), and the New York Power Authority (NYPA) pursuant to the 

Climate Act, in an effort to address past practices that excluded historically marginalized and 

overburdened communities from State decision-making processes. The Barriers and Opportunities Report 

identifies problems associated with access to, or community ownership of, services and commodities in 

Disadvantaged Communities in five key clean energy and climate resilient infrastructure areas. State 

entities will work to improve engagement with residents and representatives of Disadvantaged 

Communities to identify and understand barriers and opportunities at the local level to increase 

participation in the clean energy transition and enhancing community resilience. This work will include 

ensuring that agencies and authorities are creating conditions for communities that would not typically 

engage in administrative processes to do so.  

The Climate Act requires that Disadvantaged Communities receive a minimum of 35%, with a goal of 

40%, of the benefits of spending on clean energy and energy efficiency programs, projects, or investments 

in the areas of housing, workforce development, pollution reduction, low-income energy assistance, 

energy, transportation, and economic development. State agencies, in consultation with the CJWG and 

other relevant stakeholders, are developing a methodology for defining the benefits of State investments 

in Disadvantaged Communities. The definition of Disadvantaged Communities and the methodology for 

defining benefits will be provided to all State agencies to ensure a coordinated approach to directing 

benefits to Disadvantaged Communities as required by the Climate Act. 
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Chapter 1. Executive Summary 7 

Prioritizing the reduction of GHG emissions and co-pollutants in Disadvantaged Communities, while not 

creating a disproportionate burden on such communities as required by the Climate Act, is woven 

throughout the recommended strategies in the Scoping Plan. These strategies are designed to target 

concrete benefits to individuals in Disadvantaged Communities in several ways:  

• Addressing energy affordability concerns and reducing energy burden 

• Reducing environmental burden from GHG emissions and co-pollutants 

• Ensuring full participation in the new clean economy and corresponding job growth, including 

through access to good quality jobs and union-based employment opportunities 

• Ensuring access to New York State’s significant and growing policies and programs that invest in 

clean local resources, like solar and energy efficiency 

• Ensuring an inclusive process and full participation by Disadvantaged Communities and their 

representatives in the ongoing work of developing and implementing climate action policies and 

programs 

1.3 Economic Opportunities and a Just Transition 
A fundamental objective of New York’s nation-leading climate and energy agenda is to ensure the 

advancement of a low-carbon and clean energy economy that results in new economic development 

opportunities across New York and a just and equitable transition for New York’s existing and emerging 

workforce. The Scoping Plan prioritizes workforce support for New Yorkers who may be facing a shift 

from traditional jobs, particularly in the energy sector. The Scoping Plan identifies actions needed to 

advance a just transition to a clean energy economy that creates opportunities for new entrants to low-

carbon and clean energy occupations; builds connections among industry, state, and local interests to 

realize business opportunities for New York manufacturers and service providers so they can grow and 

thrive; and creates economic conditions that will result in an improved quality of life for all New Yorkers.   

The national and statewide clean energy transition provides opportunities for New York manufacturers to 

develop new products and expand their clients. It also offers the opportunity for new manufacturers to 

develop a base in New York for ready access to the State’s and the region’s large building, transportation, 

and energy sectors. The Scoping Plan advances workforce development and business development to 

actively promote clean technology manufacturing aimed at building out a robust clean technology supply 

chain in New York. This opportunity will be maximized through strategic planning and coordination in 

the short term to focus development in regions of the State where this could have the greatest impact, 

particularly in legacy/rust belt cities and Disadvantaged Communities. New York will also look to 

leverage State investments with new federal resources. The Inflation Reduction Act, the Infrastructure 
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Chapter 1. Executive Summary 8 

Investment and Jobs Act, and the CHIPS and Science Act will provide unprecedented levels of federal 

funding to support job growth and economic expansion in the State.  

New York will undertake a comprehensive strategy to ensure that its clean energy transition is a just 

transition. With new tools at the State’s disposal, the achievement of a true, tangible just transition for 

New Yorkers across the State is more attainable than ever, both for existing workers in conventional 

energy industries who are concerned about risks to their livelihoods and for residents of underserved 

communities who want equitable access to the new jobs that will be created by investments under the 

Climate Act. The convergence of these challenges and opportunities offers the State a chance to initiate a 

renewed, holistic effort to realize this just transition – putting the protection of workers, residents, and 

communities across New York at the focal point of the Climate Act’s realization. Union labor is 

important to Climate Act implementation, and State agencies will work with workers and their unions to 

ensure jobs created as a result of the State’s energy transition are good union jobs and accessible to all 

New Yorkers. 

The Jobs Study developed by the Council’s JTWG projected that the clean energy transition in New York 

will add at least 211,000 new jobs by 2030 in key affected sectors. Major industry categories – including 

construction, professional services, manufacturing, and supply chain – will all see employment increases, 

and the buildings sector is expected to account for well over half of all jobs added in growing subsectors 

through 2030. The potential upside for New York State is even greater, as these estimates do not take into 

account the significant opportunity for the State to add jobs by manufacturing and producing clean, 

renewable technologies for export and use in other jurisdictions in the coming decades. Being the first to 

take advantage of these opportunities will be vital to securing local supply chains and locking in 

economic productivity that will exceed even the ambitious needs of the State. 

This Scoping Plan presents and strengthens the work coordinated by the JTWG including the following 

actionable recommendations to ensure that New York’s workforce is prepared for and stands to benefit 

from the State’s transition to a low-carbon economy: 

• Provide direct displaced worker support to mitigate any economic impact and ensure that 

current and former fossil fuel workers benefit from the transition to clean energy 

• Ensure application of labor standards across all sectors and projects, helping create good union 

jobs and helping the State take advantage of new federal tax credit requirements and attract 

greater financial benefits to New York 
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• Target financial support for businesses to ensure access to contracting and procurement 

opportunities in the transition away from fossil fuels 

• Create new and comprehensive training curricula and programs focused on opportunities for 

people from underserved communities that meet employer hiring needs 

• Expand comprehensive career pathway programs into clean energy for both existing and 

future workers 

• Leverage community engagement, stakeholder input, and market assessments to identify 

and assess industry skills gaps, employee demand, and curriculum and training needs 

• Create a new Office of Just Transition and a Worker Support and Community Assurance 

Fund to guide ongoing program and policy support for the near- to medium-term: host 

community support, existing worker support, and new worker support 

New York will re-tool existing businesses; attract new businesses; and seek opportunities to manufacture, 

assemble, and distribute the equipment and components that are needed to realize sector-specific 

outcomes and provide jobs for New Yorkers. For New York, this transition is a once-in-a-generation 

opportunity to implement decarbonization policies that bolster industry retention while providing 

sustainable economic development and growth. 

1.4 Sector Summaries 
The Scoping Plan recommends actions that advance the requirements of the Climate Act both within and 

across economic sectors. The sectors discussed in this Scoping Plan include transportation, buildings, 

electricity, industry, agriculture, forestry, and waste. The cross-sector topics include land use, local 

government, adaptation and resilience, and an innovative design for an economywide cap-and-invest 

program. The cap-and-invest program meets the need for assured emission reductions and allows for 

investments in technologies that help achieve emissions reductions and reduce the overall cost of this 

program.  

Each sector-specific chapter includes an overview of the state of that sector including strategies New 

York currently employs to mitigate and adapt to climate change. The chapter overviews also envision the 

future for each sector, identifying the scale of change required to meet the GHG emission reduction 

requirements by 2030 and 2050. Each chapter’s recommendations are organized into themes, which 

comprise key strategies that describe opportunities for programs, policies, legislation, regulation, and 

funding. 
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Chapter 1. Executive Summary 10 

Transportation 

By 2030 nearly all new light-duty vehicle sales and almost half of new medium- and heavy-duty vehicle 

sales will be zero-emission, and a substantial portion of personal transportation in urbanized areas will 

shift to public transportation. By 2050 nearly all vehicles in New York State will have zero tailpipe 

emissions, and New Yorkers will have substantially greater access to low-carbon modes of transportation 

including public transportation. Achieving the 2050 vision in the transportation sector will require a mix 

of regulatory action and investments. Four themes encompass the recommended strategies in the 

transportation sector. 

Transition to Zero-Emission Vehicles and Equipment: Vehicles using zero-emission technologies, 

including vehicles that use either battery electric, hydrogen fuel cell, or future zero-emission propulsion 

technologies, must progressively replace existing vehicles that use gasoline or diesel fuel. The strategies 

to achieve these goals involve a combination of regulations requiring vehicle manufacturers to sell zero-

emission vehicles, fleet requirements, incentives for purchasing zero-emission vehicles, expansion of 

easily accessible charging infrastructure, and other enabling strategies. Deployment of zero-emission 

vehicles, particularly replacing or converting trucks and buses to zero-emission vehicles and expanding 

light-duty zero-emission vehicle adoption, will be prioritized in Disadvantaged Communities that bear a 

disproportionate burden of transportation-related emissions. 

Enhance Public Transportation and Mobility Alternatives: Enhancing the availability, accessibility, 

reliability, and affordability of public transportation services with an emphasis on unserved and 

underserved communities will be one of the more impactful supporting strategies for achieving the 

Climate Act’s energy efficiency, housing, and land use GHG emission reduction requirements. The 

strategies to achieve these goals and requirements involve service enhancements, mobility-oriented 

development, convenience and connectivity, and fleet modernization. These strategies will help reduce 

vehicle miles traveled (VMT) by providing alternatives to driving personal vehicles.  

Promote Smart Growth and Mobility-Oriented Development: Smart growth land use patterns 

facilitate reductions in GHG emissions in the transportation sector by reducing VMT and increasing the 

use of mobility alternatives, including walking, biking, and public transportation. A concentration of 

compact, mixed-use development around transit and in municipal centers such as downtown areas also 

provides a critical mass of energy users to support clean energy investments, such as EV charging stations 

and solar carports. Strategies like mobility-oriented development and expanded mobility options reduce 
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the environmental footprint of transportation in urban, suburban, and rural communities and increase 

access to jobs, education, and services such as healthcare, retail, hospitality, and entertainment. 

Facilitate Market-Based Solutions and Financing: Public and private investments in transportation 

alternatives should be facilitated, in part, through market-based and other supportive policies to generate 

necessary resources. These policies can also provide a market signal, encouraging private action that 

reduces emissions from increased use of public transportation to the purchase of zero-emission vehicles. 

Potential strategies to achieve these goals include the development of a clean transportation standard that 

would support the replacement of petroleum fuels with electricity and possibly other fuels if they are 

shown to have lower co-pollutant emissions, with a primary emphasis on supporting electrification in 

Disadvantaged Communities. 

Buildings 

By 2030 heat pumps will be the majority of new purchases for space and water heating, with one to two 

million homes and 10% to 20% of commercial space using heat pumps by 2030, and hundreds of 

thousands of additional homes and commercial buildings becoming efficiently electrified each year. The 

2050 vision for the buildings sector sees 85% of homes and commercial building space statewide 

electrified with a diverse mix of energy-efficient heat pump technologies and thermal energy networks. 

Four themes encompass the recommended strategies in this sector. 

Adopt Zero-Emission Codes and Standards and Require Energy Benchmarking for Buildings: 

Policy action to decarbonize buildings must address both energy efficiency and electrification. Advanced 

State codes is a key strategy for requiring residential and commercial buildings to be built to a zero-

emission and highly efficient standard (without equipment used for the combustion of fossil fuels) 

starting in 2025 for low-rise residential new construction and in 2028 for commercial new construction, 

and for incorporating strategies for building resilience. In existing buildings, energy improvements can be 

realized through routine home and capital improvements and when retiring equipment from service. This 

Scoping Plan includes recommendations for the adoption of equipment standards that require buildings to 

transition to modern technologies such as heat pumps that achieve the needed emissions reductions in the 

sector when equipment is replaced. In addition, energy benchmarking with disclosure requirements and 

building performance standards will encourage efficient operation of buildings and capital investments in 

high-performance building envelopes and efficient heating, ventilation, and air conditioning (HVAC) 

systems. 
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Scale Up Public Financial Incentives and Expand Access to Public and Private Low-Cost Financing 

for Building Decarbonization: The integration analysis indicates that to meet the necessary contribution 

from the buildings sector, more than 250,000 housing units each year will need to adopt electric heat 

pumps and energy efficiency measures from 2030 onward – greater than a tenfold increase from current 

market activity – with a comparable pace of transformation in commercial buildings. Additional 

investment will expand jobs in energy efficiency and building electrification in communities statewide by 

adding a projected 100,000 new clean energy jobs by 2030. This Scoping Plan provides recommendations 

to redirect existing spending toward a more sustainable buildings sector. Public funding should be scaled 

up and used strategically to accelerate wide market adoption of weatherization, electrification, and 

additional energy efficiency and resiliency upgrades; to expand dedicated financial support for LMI 

households, affordable and public housing, and Disadvantaged Communities to make and benefit from 

these energy and resiliency upgrades while improving housing quality and comfort; and to promote 

thermal energy networks with support for transitioning the existing workforce and workforce 

development. 

Expand New York’s Commitment to Market Development, Innovation, and Leading by Example in 

State Projects: Development of the workforce and product supply chain and technology innovation in 

coordination with financial incentives are important to ensure the delivery of affordable building 

decarbonization solutions that perform well and improve quality of life. These strategies should include 

the creation of jobs in clean energy businesses that are located in New York and in businesses that serve 

Disadvantaged Communities, with dedicated support for minority- and women-owned business 

enterprises to innovate and actively participate in the transformation of the buildings sector. Market 

development also involves increasing public and industry awareness through education, technical 

assistance and case studies, strategic partnerships, and publicizing private and State buildings that 

demonstrate high energy performance, lower embodied carbon, and resilient building construction.  

Transition from Hydrofluorocarbons: Hydrofluorocarbon (HFC) use is currently widespread in 

refrigeration and HVAC equipment, including in heat pumps that are recommended to electrify space 

conditioning and water heating, and in other end uses such as foams that provide insulation for higher 

efficiency buildings. New York State agencies should continue to adopt regulations and coordinate with 

other states on HFC reduction policies to ensure an effective phase-down of HFCs. For this transition, the 

State should support technical resources and toolkits, workforce training, demonstration projects, 

incentives that make low-global warming potential refrigerant technologies and alternatives available and 

affordable, including a focus on natural refrigerants. 
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Electricity 

The Climate Act requires that 70% of statewide electricity come from renewable energy sources by 2030 

(70x30) and that the State achieve a zero-emission electricity system by 2040 (100x40). It also requires 

that the State install 6,000 megawatts (MW) of distributed solar by 2025, 3,000 MW of energy storage by 

2030, and 9,000 MW of offshore wind by 2035. The Scoping Plan anticipates annual electricity demand 

will more than double by 2050, depending on the scale and timing of electrification and whether there are 

other clean alternatives for the transportation and building sectors. Three themes encompass the 

recommended strategies in this sector to be implemented through the State’s Renewable Energy Program 

and other planning processes detailed in this Scoping Plan and as required by the Climate Act.  

Transform Power Generation: Given the large amount of renewable energy that must be procured and 

developed to reach the Climate Act requirements, the State needs to incorporate load flexibility and 

controllability into the electric grid as sectors electrify to create a more manageable system. New and 

upgraded transmission and distribution systems will be needed statewide, including specific transmission 

and distribution investments that will be necessary to deliver energy from where the generation is located 

(both upstate and offshore), to where the load demand exists. To achieve stated Climate Act goals and 

requirements, New York must deploy clean energy resources such as land-based wind and solar, offshore 

wind, hydropower, fuel cells that use renewable fuels, and energy storage. While current programs have 

made significant progress, New York must continue to aggressively deploy clean resources while 

continually evaluating the effectiveness of programs and policies and amending them if renewable energy 

is not deployed at the pace necessary to achieve the requirements. 

Enhance the Grid: While transformation of the power sector is critical to achieving the State’s goals and 

requirements, it also presents an opportunity to make enhancements to the electric grid. Enhancements 

can improve the efficiency, delivery, and reliability of electricity, facilitate the integration of renewable 

energy, and prioritize clean resources consistent with the Climate Act. 

Invest in New Technology: To achieve the 70x30 requirement, focus should be placed on energy 

delivery, energy efficiency, and aggressive deployment of existing renewable energy and energy storage 

technologies. However, Scoping Plan analysis and current studies show that the 100x40 goal requires 15 

gigawatts (GW) to 45 GW of electricity from zero-emission, dispatchable resources in 2040 to meet 

demand and maintain reliability, although that gap may change over time depending on forecasted 

demand. Addressing this gap will require identifying and developing solutions for dispatchable 
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technologies, like storage or nuclear power, that can be called on as needed to balance supply and 

demand. 

Industry 

Strategies for the State’s industry sector are intended to mitigate the direct GHG emissions attributable to 

certain industrial activities such as manufacturing, mining and quarrying, and other energy- and emission-

intensive industries. These strategies are primarily incentive-based because non-incentive-oriented 

approaches are likely to cause leakage, where businesses leave or avoid the State and locate in other 

jurisdictions where they can emit higher levels of GHG emissions than they would have, had they 

remained in the State. Strategies designed to prevent emissions leakage also reflect the importance of 

protecting existing workers employed at such businesses and facilities. 

Provide Financial and Technical Assistance: The State can provide financial and technical assistance to 

help alleviate unique industrial sector barriers and mitigate challenges to implementing GHG emission 

reduction measures, including risk aversion to manufacturing process interruption, lack of in-house 

expertise in new technologies, lack of time to commit to energy savings solutions, lack of trust that the 

solution will deliver the intended benefits, and intense competition for internal company capital. Using 

other economic incentives to develop an in-State supply chain of green economy businesses can provide 

further support for industrial decarbonization efforts. 

Incentivize Procurement for Low-Carbon Products: Through the State’s own procurement policies 

and practices, manufacturers may be incentivized to produce goods and products that are less emission-

intensive. The State, including the GreenNY Council, should develop lists of products and standards and 

provide policy support to implement mechanisms that lead to greater utilization of low-carbon products. 

Support Workforce Development: Expanding the State’s green workforce and the focus on training 

workers on existing decarbonization solutions and new technology solutions as they become available are 

key strategies for industrial decarbonization. State agencies can build upon the long history of delivering 

successful clean energy workforce development and training programs in New York. 

Facilitate Research, Development, and Demonstration: A robust research, development, and 

demonstration agenda will support accelerated changes, not only in the industrial sector, but in the 

buildings, transportation, and power sectors, all of which are likely to benefit from new solutions that 

likely can be realized at cost that is lower than that of current technologies. Solutions should be pursued 
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only if they meet benchmarks for environmental justice and equity along with economic and technical 

scalability. 

Establish GHG Emissions Registry and Reporting System: A complete picture of the GHG emissions 

from a larger percentage of facilities than currently tracked will allow for a more focused effort to reduce 

GHG emissions from existing industrial sources, which can often be accomplished by reducing fuel 

combustion. In order to ensure the State has sufficient emissions data, it should establish a new GHG 

emissions registry and reporting system or expand existing GHG emissions reporting requirements.  

Agriculture and Forestry 

Agriculture and forestry encompass several economic sectors including livestock, crops, dairy, timber, 

wood products, and bioeconomy products. Strategies to achieve the Climate Act’s requirements and goals 

include mitigation of agricultural GHG emissions, primarily methane and nitrous oxide, as well as carbon 

capture (or sequestration), primarily through the growth of trees and other plants. Maximizing the carbon 

sequestration and storage potential in the agriculture and forestry sectors is a key strategy for achieving 

net-zero emissions across all sectors of the economy by 2050. Four themes encompass the recommended 

strategies in the agriculture and forestry sectors. 

Promote Sustainable Forest Management: Promoting a wide diversity of site-specific forest 

management strategies across the landscape, including harvesting, thinning, and/or leaving mature forests 

intact, will be most effective at increasing New York’s carbon sequestration, storage, and climate 

resilience. New York’s forests are managed for a wide variety of benefits including promotion of tree 

health, downstream water quality, recreation, wildlife habitat, and wood products. How a forest is 

managed has implications for long-term carbon storage and sequestration and depends on factors like 

forest age and health, tree species, and how the wood is utilized following harvest. The State should 

develop guidance to promote forest management regarding carbon storage and sequestration, climate 

resilience, and other climate-related issues, recognizing that almost 75% of forest land is privately owned, 

with the majority of landowners owning small parcels. 

Advance Livestock Management Strategies: Livestock management strategies could contribute to the 

deepest reductions in agricultural emissions by mitigating methane through manure management practices 

and precision animal feeding. Alternative manure management strategies rely heavily on the advancement 

and expansion of current programs. Precision feed, forage, and herd management strategies rely mainly 

on increased training and support to the farm community, expanded use of monitoring and decision tools, 
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and continued and enhanced research and development of feed supplements and additives for further 

methane reductions. 

Improve Soil Health, Nutrient Management, and Agroforestry: Strategies to improve soil health and 

nutrient management primarily focus on nitrous oxide reduction and increasing carbon sequestration. 

Agroforestry recommendations that add trees to areas of agricultural production have the potential to 

elevate local food production and resiliency; improve water and air quality; provide storm and flood 

mitigation; improve drought resiliency; provide habitat, scenic vistas, and agritourism; and increase 

economic development and jobs. 

Promote a Climate-Focused Bioeconomy: Recommended climate-focused bioeconomy strategies 

include developing forestry training programs, expanding markets for sustainably harvested wood 

products, developing a sustainable biomass feedstock action plan, increasing market access and providing 

financial and technical assistance for New York’s low-carbon products, advancing bio-based products 

research, and deploying net negative carbon dioxide removal. 

Waste 

The waste management sector includes all aspects of materials management and wastewater treatment. 

Materials management includes waste reduction, reuse, recycling (including organics recycling), 

combustion, and landfilling. Significant opportunities exist to reduce or avoid GHG emissions by 

improving both materials and materials management practices. Three themes encompass the 

recommended strategies in the waste sector. 

Reduce, Reuse, and Recycle Waste: Waste reduction, reuse, and recycling strategies in this Scoping 

Plan fundamentally shift the way New York currently produces, uses, and handles products and materials 

at end-of-life. Significant GHG emissions impacts from this sector include uncaptured emissions of 

methane from landfills, specifically from organic materials. The creation and distribution of products and 

packaging also produce significant GHG emissions. The recommended strategies address the full life 

cycle of materials and products from product creation to the beneficial use of materials that will otherwise 

be wasted. 

Monitor, Detect, and Reduce Fugitive Emissions: Fugitive emissions at solid waste management 

facilities and water resource recovery facilities are currently under-reported and vary based on site-

specific factors such as waste composition and facility design. Assessing these systems both during and 
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beyond the active life of operation and repairing equipment to minimize fugitive emissions (leaks) can 

significantly reduce waste sector GHG emissions. 

Establish Markets for Recovered Resources and Biogas Utilization: Solid waste management 

facilities and water resource recovery facilities should follow the strategies in this Scoping Plan to 

achieve the maximum reduction, reuse, and recycling of waste, recognizing that some wastes (including 

biosolids) are unavoidable. Additionally, the organic fraction of waste already in landfills will produce 

methane in place for many years. Capturing these unavoidable gases for strategic and local use as the 

State transitions to electrification will help meet the requirements and goals of the Climate Act while 

avoiding future reliance on fossil fuels. 

Land Use 

Whether for development, conservation, or a mix of uses, land use directly affects the State’s carbon 

emissions, sequestration, and storage and impacts the achievement of Climate Act requirements and 

goals. Deciding where to conserve land, where to develop, and how to arrange and design that 

development are critical first steps in addressing climate change through land use strategies. Three themes 

encompass the recommended strategies in the land use sector. 

Protect, Restore, and Monitor Natural and Working Lands: New York has more than 28 million 

acres of natural and working lands. Current and future use of natural and working lands has important 

implications for mitigation of GHG emissions and carbon sequestration and storage, including protecting 

high-value lands through acquisition, avoiding conversion and development, and land restoration. 

Afforestation and reforestation have the potential to greatly increase carbon sequestration and storage 

capacity in New York State. Another strategy includes protecting, restoring, monitoring, and maintaining 

the carbon stored in freshwater, non-tidal, coastal and estuarine tidal wetlands; submerged aquatic 

vegetation; and other coastal habitats. 

Consider Forests and Farmland in Land Use Policies: The strategies to address forests and farmland in 

land use policies include equipping municipalities with the necessary tools and resources to effectively 

protect New York’s publicly and privately owned natural and working lands while also advancing 

renewable energy siting. Such tools and resources include technical guidance and support and direct 

grants to municipalities to include afforestation, reforestation, farmland protection, and clean energy 

siting in municipal comprehensive plans and zoning ordinances. 
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Promote Smart Growth: Smart growth land use strategies seek to achieve smart, sustainable, and 

equitable planning, zoning, and projects that align with supportive transportation, economic development, 

and housing policies and practices. While land use zoning falls mostly within municipal authority, the 

State can support local land use decisions through direct planning and zoning grants; regional/county 

planning; technical assistance and capacity-building; and State and local incentives, disincentives, and, 

where appropriate, mandates. Smart growth principles should be implemented appropriately among rural, 

suburban, and urban areas of the State accounting for local conditions and needs, and State resources 

should also be tailored to fit those different conditions and needs. 

Local Government 

Municipalities and other local government entities have an important role to play in meeting the Climate 

Act’s requirements and goals. These entities are well positioned to have a far-reaching impact on 

community action because of their authority to enact codes and regulate land use and their leadership at 

the local level. State programs that partner with communities and local governments are already 

contributing to the move toward a more energy-efficient future. This Scoping Plan recommends strategies 

to build on this momentum and respond to input provided by local leaders.  

Establish Statewide Dashboard of Community GHG Emission Inventories: This strategy calls for a 

dashboard that would promote local climate action planning, monitor equity considerations, measure 

progress, and ensure data consistency at the county and municipal levels. This dashboard would bring 

together data from several sources to describe the community GHG emissions picture. The dashboard 

must be easy to use and provide accurate, actionable information that local government officials and staff 

and community stakeholders can use to inform decision-making at the local level. 

Develop Local Energy Policies: This strategy recommends development of model above-minimum 

energy conservation codes and construction policies to encourage local energy policy decisions that 

accelerate energy efficiency with a focus on equity. Recognizing that many local governments struggle 

with tight budgets and limited staff capacity, which limits their ability to take local climate action, this 

strategy also includes leveraging and expanding existing State programs to help support communities 

with a focus on equity.  

Provide Clean Energy Siting Support: This strategy looks to foster collaboration among State and local 

governments to support renewable energy growth, such as development and promotion of model local 

laws and streamlined permitting for renewable energy and storage technologies. 
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Promote Municipal Leadership to Support Clean Energy Adoption: This strategy includes 

connecting homes, businesses, and community institutions with clean energy products and services 

through Community Choice Aggregation programs, microgrids, district systems, and community-scale 

campaigns to encourage adoption of innovative technologies that will generate savings and reduce GHG 

emissions for consumers in an equitable manner. The intent is to allow more consumers to participate in 

the energy markets in ways that advance Climate Act goals and requirements while improving project 

economics, saving money, and generating new sources of revenue and ownership for consumers. This 

strategy also includes expansion of workforce development programs focused on training and job 

placement in clean energy and emerging technologies.  

Provide State Support and Local Guidance: These strategies include continuing and expanding 

program opportunities, incentives, technical assistance, financial support, and centralized procurement 

services to motivate local governments, local government municipal bodies, and related public entities to 

improve assets they control with high-impact actions. This includes LED lighting installations, energy 

efficiency upgrades, heat pump projects, methane recovery for energy production from wastewater 

treatment and landfills, solar installations on municipal premises, and municipal and school district fleet 

electrification. 

Adaptation and Resilience 

The Scoping Plan recognizes that climate change mitigation strategies alone are not sufficient to prepare 

for the effects of present and future climate change, the impacts of which are already being realized and 

are projected to accelerate. The Scoping Plan recommends strategies within three themes to take action to 

adapt to climate change and enhance resilience in communities, infrastructure, and living systems. 

Build Capacity: The build capacity theme comprises strategies related to statewide planning, 

consideration of future conditions in State decision-making, enhancement of general understanding of 

climate change, improving the public’s adaptive capacity, and identifying options for financing adaptation 

actions and reducing or shifting risk. 

Enhance Community and Infrastructure Resilience: Enhancing resilience of communities and 

infrastructure includes strategies to help municipalities prepare for and react to increasingly severe 

climate hazards. Strategies include expanding State support for regional and local planning, assisting 

municipalities and local communities in their efforts to incorporate future conditions into local planning 

and regulatory decisions, addressing risks of flooding and extreme heat, and ensuring resilience of the 
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energy system. Implementation of all components of these strategies should prioritize the use of natural 

resources and nature-based features to enhance resilience. 

Enhance Resilience of Living Systems: “Living systems” refers to the State’s natural ecosystems, 

agricultural systems, and forested lands. Strategies recommended to enhance resilience of living systems 

include addressing risks to ecosystems and biodiversity, enhancing resilience and adaptation of the 

agricultural sector, and protecting the ability of forests to serve as carbon sinks. 

Gas System Transition 

The Scoping Plan notes that, along with the full complement of sector-specific strategies, achieving the 

Climate Act’s emission limits will require a substantial reduction of fossil natural gas use and a strategic 

downsizing of the gas system. A well-planned and strategic transition of the gas system will require 

coordination across numerous sectors to integrate planning with the decarbonization of the power 

generation sector and the build-out of local electric transmission and distribution systems to meet 

anticipated increases in electric demand throughout the State. Integrated planning will ensure the 

transition is equitable and cost-effective for consumers without compromising reliability, safety, energy 

affordability, and resiliency. 

This Scoping Plan discusses the key principles in the transition away from gas and the importance of 

reducing fugitive emissions from gas infrastructure during this transition. Specifically, the Scoping Plan 

includes a detailed framework through which agencies can develop a coordinated gas system transition 

plan. The framework provides strategies and guidance to ensure the transition plan sets a clear timeline 

for the transition while satisfying key principles such as GHG and co-pollutant emission reductions, 

equity considerations, workforce protections, affordability, safety and reliability, decision-making 

informed by independent analysis, coordination with electric system expansion, and consumer 

engagement. 

Economywide Cap-and-Invest Program 

The Scoping Plan recommends implementation of an economywide cap-and-invest program that would 

ensure the Climate Act’s emission limits are met while providing support for clean technology market 

development. By establishing a consistent market signal across all economic sectors, an economywide 

program will help individuals and businesses make decisions that reduce their emissions and yield the 

emissions reductions specified by the program. Revenues generated by the program will leverage federal 
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funding sources to implement policies identified in this Scoping Plan, including investments to benefit 

Disadvantaged Communities. A cap-and-invest program can be designed to complement other policies 

and programs in the Scoping Plan to realize the Climate Act’s emission limits and goals as efficiently and 

cost-effectively as possible. As the Climate Act requires programs to be designed to limit leakage, the 

proposed cap-and-invest program design must alleviate this risk through mechanisms designed to help 

support EITE Industries and protect workers, consistent with programs implemented elsewhere. 

This Scoping Plan proposes that the State adopt an innovative program design that would meet the 

Climate Act requirements, including achieving the emission limits, promoting climate justice, and 

mitigating economic leakage. Design considerations to prioritize GHG and co-pollutant emission 

reductions in Disadvantaged Communities potentially include limits on trading allowances that preclude 

sources within or near Disadvantaged Communities from purchasing allowances from outside of 

Disadvantaged Communities, source-specific caps or other mechanisms designed to prioritize reduction 

of GHG or co-pollutant emissions from sources in or proximate to Disadvantaged Communities, and 

targeted air quality monitoring to ensure continued air quality improvement in Disadvantaged 

Communities. In addition, as required by the Climate Act, at least 35% of the investments made with 

program proceeds will benefit Disadvantaged Communities, with a goal of 40%. Offsets would have 

little, if any, role in a cap-and-invest program designed to comply with the Climate Act. 

In addition, the strategy recommends rebates or other mechanisms to mitigate the program’s financial 

impacts on LMI households so these households will benefit from program investments without bearing 

any additional energy costs as a result of the program’s implementation. 

1.5 Next Steps 
The submittal of this Scoping Plan, approved by the Council, represents a critical milestone. It delivers on 

a central requirement of the Climate Act, establishing the pathway, or pathways, that the State should take 

to meet the requirements and objectives of the Climate Act; to take action on realizing necessary GHG 

emission reductions; to deliver on climate justice; to create economic opportunity and jobs across the 

entire State; and to ensure a just transition to a clean, affordable, and reliable energy system. 

Issuance of this Scoping Plan initiates the next phase of work to realize the Climate Act’s outcomes. The 

Scoping Plan provides new analyses and assessments to inform ongoing and future planning. For the next 

several years and beyond, the implementation of the Climate Act necessitates an all-hands-on-deck 

approach across State government, with input from a broad array of stakeholders, technical advisors, and 
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experts. Many strategies in the Scoping Plan also require action on the part of local governments or the 

State legislature. The Climate Act requires the following actions after finalization of the Scoping Plan: 

• DEC will have until January 1, 2024, to draft and promulgate enforceable regulations to ensure 

that the State meets the Climate Act’s statewide GHG emission limits (i.e., 40% reduction in 

Statewide GHG emissions by 2030 and 85% reduction by 2050, both from 1990 levels) as 

outlined in the Scoping Plan. 

• The State Energy Plan will be updated to incorporate the recommendations of the Scoping Plan. 

• Every four years, DEC will publish a report on the implementation of GHG emission reduction 

measures, in consultation with the Council and Climate Justice Working Group. 

• Every five years, the Council will update the Scoping Plan as part of the ongoing process to meet 

the Climate Act targets and GHG emissions reduction limits. 

• By July 1, 2024, and every two years thereafter, the PSC will issue a comprehensive review of the 

renewable energy program, including progress in meeting the overall targets for 70% renewable 

electricity by 2030 and 100% zero-emission electricity by 2040. This review will also include a 

progress update on the programs the PSC has established to require procurement of 9 GW of 

offshore wind by 2035, 6 GW of solar PV by 2025, and 3 GW of energy storage by 2030. 

• The PSC will continue to advance programs that are designed to provide substantial benefits to 

Disadvantaged Communities in the implementation of the renewable energy, energy efficiency, 

and energy storage programs. 

This Scoping Plan is a product of extensive collaboration and the State will continue to communicate with 

the public and engage with stakeholders across the State, particularly in Disadvantaged Communities, to 

help advance the requirements of the Climate Act. Robust and ongoing coordination and collaboration 

with the federal government, other states, local governments, community-based organizations, labor, and 

various businesses and industries will be necessary to develop the market for clean technologies that will 

help New York realize the recommendations of the Scoping Plan. Additionally, in the implementation of 

the Scoping Plan, including rulemaking processes, administrative planning, and investment strategies, 

relevant New York State agencies, authorities, and entities will seek to consult with recognized 

Indigenous Nations with whom it shares overlapping interests, in accordance with consultation processes. 

Success requires a committed private sector working with New Yorkers ready to seize the benefits that 

the transition to a clean energy economy will create. New York will need industry partners to produce 

EVs, heat pumps, and more at an unprecedented scale and to invest in research and development to 

improve on existing technology options that will supply not only New York’s transition but also the 
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national and global clean technology markets. Such action will demonstrate in all communities 

throughout New York, whether rural, suburban, or urban, that climate action will continue to improve the 

quality of life in New York for current and future generations.
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Chapter 2. The Time is Now to Decarbonize Our Economy 

2.1 Scientific Evidence of Our Changing Climate 
The consequences of a changing climate are here. The World Meteorological Organization found that in 

the 50-year period from 1970 to 2019, the number of disasters worldwide increased by a factor of five, 

and economic losses due to weather, climate, and water extremes have increased sevenfold.1 New 

Yorkers have felt the devastation from several extreme weather events in recent years: 

• Historic flooding from Hurricane Ida in 2021 not only left lasting damage to the Gulf Coast but 

also devastated the Northeast. The National Weather Service issued its first flash flood 

emergency warning for parts of northeastern New Jersey and its second ever flash flood 

emergency for New York City.2 

• Tropical Storm Isaias left over 800,000 New Yorkers without power in 2020, with high winds 

causing damage to critical infrastructure.3 

• In 2012, Superstorm Sandy killed dozens and left hundreds of thousands of New Yorkers without 

power. It brought storm surges over 13 feet high and devastated many parts of New York City.4 

The Federal Emergency Management Agency spent over $25 billion on recovery efforts in New 

York and New Jersey in the five years after Sandy.5 

• In 2011, Tropical Storm Irene caused damage across many regions of the State, flooding main 

streets, washing out roads, overwhelming wastewater treatment plants, and leaving hundreds of 

thousands without power. Not two weeks later, Tropical Storm Lee came through New York and 

overwhelmed communities still dealing with the aftermath of Irene. 

 

 
1 World Meteorological Organization. 2021. WMO Atlas of Mortality and Economic Losses from Weather, Climate and Water 

Extremes (1970-2019). Geneva. Accessed at 
https://library.wmo.int/index.php?lvl=notice_display&id=21930#.YaY979DMJ9N. 

2 Harvey, Chelsea. September 2, 2021. “Ida smashes rain records in glimpse of future warming.” E&E News.  
https://www.eenews.net/articles/ida-smashes-rain-records-in-glimpse-of-future-warming/. 

3 Zaveri, Mihir, and Ed Shanahan. August 4, 2020. “2.5 Million Lose Power and One Is Killed as Isaias Batters N.Y. Area.” The 
New York Times. https://www.nytimes.com/2020/08/04/nyregion/isaias-ny.html. 

4 Weissman Center for International Business, Baruch College/CUNY. 2021. “Disasters: New York City Hurricane Sandy – 
2012.” NYCdata. Accessed on November 30, 2021 at https://www.baruch.cuny.edu/nycdata/disasters/hurricanes-sandy.html. 

5 Federal Emergency Management Agency. October 28, 2017. “Remembering Sandy Five Years Later.” 
https://www.fema.gov/press-release/20210318/remembering-sandy-five-years-later. 
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New York’s geographic and socioeconomic diversity will lead to a wide range of experienced climate-

driven impacts. Warming trends and incidences of intense heat waves will contribute to greater localized 

heat stresses; heavy rainfall events that exacerbate localized flooding will continue to impact food 

production, natural ecosystems, and water resources; and sea-level rise will increasingly threaten sensitive 

coastal communities and ecosystems. Climate-driven impacts are magnified in New York’s historically 

marginalized communities that have been disproportionately affected by and are on the front lines of 

climate change. Women, femmes, youth, and children in poverty commonly face higher risks and greater 

burdens from the impacts of climate change.  

New York is feeling the impacts of a global issue. The Intergovernmental Panel on Climate Change 

(IPCC) is a body established by the World Meteorological Organization and the United Nations to assess 

scientific, technical, and socioeconomic information relevant for understanding climate change, its 

potential impacts, and options for adaptation and mitigation. The IPCC recently completed its Sixth 

Assessment cycle, releasing several reports, the entirety of which is the Sixth Assessment Report (AR6). 

The U.S. Global Change Research Program is currently developing its fifth National Climate Assessment, 

with anticipated delivery in 2023. The fourth assessment, released in 2017, states, “thousands of studies 

conducted by researchers around the world have documented changes in surface, atmospheric, and 

oceanic temperatures; melting glaciers; diminishing snow cover; shrinking sea ice; rising sea levels; 

ocean acidification; and increasing atmospheric water vapor.” According to both the U.S. Global Change 

Research Program and the IPCC, substantial reductions in greenhouse gas (GHG) emissions will be 

required by mid-century in order to limit the global average increase in temperature to no more than 2°C 

(and ideally 1.5°C), thus minimizing the risk of severe impacts from climate change. 
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2.2 Climate Projections 
New York has undertaken research to better understand what a changing climate means for the State. A 

report developed by the New York State Energy Research and Development Authority (NYSERDA), The 

ClimAID Integrated Assessment for Effective Climate Change Adaptation in New York State (ClimAID), 

discusses New York-specific climate risks and projections. The ClimAID report, released in 2011 and 

subsequently updated in 2014, provides projections of mean annual changes in precipitation, temperature, 

and sea-level rise through the year 2100. The report also projects the frequency and duration of extreme 

temperature and precipitation events 

through the 2080s for each of the 

seven regions of the State. The 

ClimAID projections for sea-level rise 

served as the basis for the Department 

of Environmental Conservation’s 

(DEC) adoption of sea-level rise 

projection regulations pursuant to the 

Community Risk and Resiliency Act 

(CRRA), Title 6 of the Official 

Compilation of Codes, Rules, and 

Regulations of the State of New York 

(NYCRR) Part 490. 

When considering impacts to New 

York, it is critical to discuss the impact 

that climate change has had on 

historically marginalized communities. 

An analysis released by the U.S. 

Environmental Protection Agency 

(EPA) in September 2021 shows that 

the most severe harms from climate 

change fall disproportionately upon 

underserved communities that are least 

able to prepare for and recover from 

heat waves, poor air quality, flooding, and other impacts. EPA’s analysis indicates that racial and ethnic 

Use of the Term “Disadvantaged Communities” 

This Scoping Plan uses the term “Disadvantaged 
Communities” to be consistent with the language in the 
Climate Leadership and Community Protection Act (the 
Climate Act). The Climate Act defines Disadvantaged 
Communities as “communities that bear burdens of negative 
public health effects, environmental pollution, impacts of 
climate change, and possess certain socioeconomic criteria, 
or comprise high-concentrations of low- and moderate-
income households.” 

As required by the Climate Act, the Climate Justice Working 
Group identified Disadvantaged Communities based on 
geographic, public health, environmental hazard, and 
socioeconomic criteria. 

The Climate Action Council recognizes, however, that this 
growing body of literature often uses other terms that more 
appropriately describe these populations, such as “frontline 
communities,” “overburdened communities,” “historically 
marginalized communities,” and “environmental justice 
communities,” among others. This Scoping Plan often uses 
these terms to describe communities that have been 
disproportionately impacted by historical environmental 
policy and the effects of climate change, and uses 
Disadvantaged Communities when referring directly to 
actions or requirements that are contained in the Climate 
Act. 

For more information on Disadvantaged Communities, see 
Chapter 6. Advancing Climate Justice.  

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0062 
Page 38 of 445



 

Chapter 2. The Time is Now to Decarbonize Our Economy 27 

minority communities are particularly vulnerable to the greatest impacts of climate change.6 The Climate 

Leadership and Community Protection Act (the Climate Act) requires, and this Scoping Plan reflects, a 

particular focus on actions and investments to improve outcomes for Disadvantaged Communities. 

The impacts from climate change in New York are projected to grow. NYSERDA’s ClimAID report 

discusses these impacts in detail and articulates, by sector, the likely effects of these changes across the 

State. NYSERDA has also launched a climate assessment, New York State Climate Impacts Assessment: 

Understanding and Preparing for Our Changing Climate, which will provide the following: 

• Updated projections and methodologies 

• In-depth economic analysis 

• New regions 

• More diverse perspectives and stakeholder engagement 

• Adaptable formats to drive wider usage 

• Technical workgroups that cover eight sectors, including agriculture, buildings, ecosystems, 

energy, human health and safety, society and economy (including finance and insurance), 

transportation, and water resources 

• Cross-cutting topics such as the impact on Disadvantaged Communities, municipal perspectives, 

and the effect on marine and Great Lakes coastal zones 

Draft core projections for the updated climate assessment have been completed, including for average and 

extreme temperatures and precipitation. These resources will be made publicly available once the 

assessment is complete, which is expected in early 2023. 

On a global scale, the IPCC’s AR6 applies new methods that greatly reduce uncertainty and can clearly 

attribute ongoing climate change and its effects to continuing man-made emissions of climate pollutants. 

It considers five scenarios to illustrate the range of possible futures based on trends in anthropogenic 

drivers of climate change. In summary, the report states several factors: 

• The global mean surface temperature will continue to increase until at least the mid-century under 

all GHG emission scenarios considered by the IPCC 

 
6 U.S. Environmental Protection Agency. 2021. Climate Change and Social Vulnerability in the United States: A Focus on Six 

Impacts. U.S. Environmental Protection Agency, EPA 430-R-21-003. 
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• Between 1.5°C and 2°C warming will be exceeded this century unless deep reductions in carbon 

dioxide (CO2) and other GHG emissions occur in the coming decades 

• Changes in precipitation show: 

▪ Strengthened evidence since IPCC’s Fifth Assessment Report (AR5) that the global water 

cycle will continue to intensify, leading to more variability in precipitation and surface water 

flows over most land regions (both seasonally and year over year) 

▪ The portion of global land experiencing detectable increases or decreases in seasonal mean 

precipitation is projected to increase 

▪ There will continue to be earlier onset of spring snowmelt 

▪ It is likely that heavy precipitation events will intensify and become more frequent in most 

regions with additional global warming 

• Many changes due to past and future GHG emissions are irreversible for centuries to millennia, 

especially changes in the ocean, ice sheets, and global sea level 

• Over the longer term, there is high confidence that the sea level will continue to rise for centuries 

to millennia due to ongoing deep ocean warming and ice sheet melt and will remain elevated for 

thousands of years 

• It is virtually certain that the global mean sea level will continue to rise over the 21st century. 

Even under the very low GHG emissions scenario (Shared Socioeconomic Pathways), it is likely 

that the global mean sea-level rise by 2100 will be 0.28 to 0.55 meters (0.9 to 1.8 feet) 

Although no single entity can solve this global problem on its own, the Climate Act established New 

York as a leader in the critical effort to maintain a livable planet. IPCC’s AR6 makes the critical nature of 

this work more clear. The report notes that, while many of the changes observed in the climate are 

unprecedented, strong and sustained reductions in GHG emissions would limit climate change. It is 

imperative that New York take immediate action to aggressively reduce GHG emissions as well as invest 

in resiliency measures.  
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2.3 Benefits of Climate Action 
Climate change is adversely affecting New York’s economic well-being, public health, natural resources, 

and environment. The severity of climate change and the threat of more severe impacts will be 

determined by the actions undertaken in New York and other jurisdictions to reduce GHG emissions. 

Such actions will have an impact on global GHG emissions, encourage other jurisdictions to implement 

complementary GHG emissions reduction strategies, and provide an example of how such strategies can 

be successfully implemented. The impacts of climate change are heightened in Disadvantaged 

Communities, which often bear disproportionate environmental and socioeconomic burdens as well as 

legacies of racial and ethnic 

discrimination. Although substantial 

GHG emissions reductions are necessary 

to avoid the most severe impacts of 

climate change, complementary 

adaptation measures will also be needed 

to address those risks that cannot be 

avoided. 

New Yorkers stand to realize the 

extraordinary benefits of climate action 

across all sectors of society. The 

investments made today will drive value 

creation into the future, spurring a 

cleaner, more competitive economy. The 

Climate Act means that the electric grid 

will be cleaner, more affordable, and 

more reliable. New York homes and 

businesses will be more energy-efficient, leveraging the latest clean heating and cooling and distributed 

energy resource technologies. Transportation will be clean, reliable, and zero-emission, and New York 

will be transformed into a clean energy economy that benefits everyone. These investments will support 

new jobs, new businesses, and new opportunities for all New Yorkers. From clean, renewable energy 

generation to advanced recycling and reuse programs, New York will witness a scale of change that has 

not been seen before.  

What the Climate Act means for New York State 

Clean Electric Grid of Tomorrow | Solar, wind, and 
other renewables, combined with energy storage, will 
deliver affordable and reliable electricity over the next 
decade and beyond. 

Comfortable, Affordable, and Safe, Energy Efficient 
Homes and Businesses | Modern clean heating and 
cooling technologies, such as electric heat pumps and 
smart thermostats, combined with energy efficiency, will 
save New Yorkers energy and money. 

Clean, Reliable Transportation | Zero-emission 
transportation options for families and neighborhoods will 
enable New York to trade gridlock and diesel fumes for 
fresh air and cleaner communities. 

A Clean Energy Economy for Everyone | Every 
community, every trade, and every region will have access 
to clean energy solutions and the economic opportunities 
that the transition to a just and equitable energy system 
provides. 
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The Climate Act recognizes communities that have historically witnessed and continue to bear the 

disproportionate health and socioeconomic burdens of environmental pollution and climate change. 

Disadvantaged Communities, by law, will benefit from the transition New York is undertaking. 

Foundational to the Climate Act and to this Scoping Plan is to pair climate action with equity. As sectoral 

progress rapidly increases, additional co-benefits and compounding benefits will be realized.7 

Benefits of GHG Emission Mitigation 
Mitigating GHG emissions will provide many direct and indirect benefits, including improved public 

health. Direct benefits will result from reducing the many public health impacts associated with climate 

change, such as heat-related morbidity and mortality; food-, water-, and vector-borne diseases; and injury 

and death following flooding. Indirect health benefits will occur when initiatives to mitigate GHG 

emissions also result in other beneficial outcomes such as reducing air pollutants produced by GHG 

emission sources (co-pollutants), encouraging active transport (such as walking and cycling), and 

reducing home health risks through building energy efficiency retrofit interventions. In addition to these 

public health benefits, GHG emissions and co-pollutant mitigation will result in improvements to the 

overall economy through economic stimulus, social community and labor, social inclusion and social 

justice, housing security, accessibility and quality of mobility services, avoided costs, and resources 

efficiency. 

Benefits of Adaptation and Resilience 
Adaptation and resilience planning is about protecting people and ecosystems from the changes caused by 

a changing climate. Individuals, communities, and regions have come to recognize the need to prepare for 

the risks posed to their quality of life, infrastructure, and physical safety by climate change. These risks 

are disproportionately high for Disadvantaged Communities. Investment in adaptation and resilience can 

improve quality of life, stimulate local economies, and protect the environment. The benefits of 

adaptation and resilience actions include improved economic opportunities, infrastructure, and equity in 

our rural and urban communities. New York will promote the integration of climate change adaptation 

and resilience planning into all relevant policies and programs using the best available science. 

 
7 Bachura, Simeran, Arminel Lovell, Carly McLachlan, and Mae Angela Minas. 2020. The Co-Benefits of Climate Action, 

Accelerating City-level Ambition. London: CDP. Accessed at https://www.cdp.net/en/reports/downloads/5329. 
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2.4 Technology Advancement and Trends 
Technology advancement will continue to be vital in determining the trajectory of climate change 

mitigation and adaptation success. Current projections rely on certain assumptions of technology 

adoption, prioritization, and acceptance. Technology advancements include several components: 

• Better science, data collection 

technologies, modeling, and understanding 

the complex relationship of natural 

systems 

• Advancement in mitigation, such as the 

continued development of renewable 

energy technologies, energy efficiency 

improvements, and new and emerging 

technologies (like energy storage, carbon 

capture and removal, hydrogen, and 

potential geoengineering) 

• Advancement in adaptation and resilience, 

such as technologies that can mitigate 

impacts resulting from wave action and 

improved flood and thermal resilience in 

buildings, and improved understanding of 

nature-based solutions to address the urban 

heat island effect, stormwater runoff, and 

drought 

• Accessibility, supply chains, funding, and prioritization needs to realize potential 

As science and technology continue to advance, the understanding of complex climate and environmental 

forces evolves, and new progress is incorporated into existing knowledge. Methodological advances and 

new datasets have contributed information that results in adding approximately 0.1°C to the current 

estimate of warming. In the Summary for Policymakers, IPCC’s AR6 states, “Since AR5, methodological 

advances and new datasets have provided a more complete spatial representation of changes in surface 

temperature, including in the Arctic. These and other improvements have additionally increased the 

Hydrogen 

The Scoping Plan recommends following 
technological and research developments on the 
use of hydrogen as a tool to reduce greenhouse 
gas emissions. The Scoping Plan recommends 
the use of green hydrogen but acknowledges 
that in Sector Strategies, references to green 
hydrogen can also include pink hydrogen. 

Green hydrogen | Hydrogen formed by 
splitting water through electrical processes 
supplied by renewable energy with preference 
given to creation when there is surplus 
renewable generation (e.g., from wind at night). 

Pink hydrogen | Hydrogen formed by splitting 
water through thermal and/or electrical 
processes supplied by nuclear energy. 

Future versions of this Scoping Plan will 
consider technology and market advancements 
when evaluating the production and use of 
hydrogen towards the achievement of the 
Climate Act emissions limits.    
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estimate of global surface temperature change by approximately 0.1ºC, but this increase does not 

represent additional physical warming since the AR5.”8 

To achieve a more resilient, efficient, and balanced grid, new technologies will be required to replace the 

phase-down of fossil fuel resources that are currently relied upon. The New York Independent System 

Operator (NYISO) has been evaluating potential impacts to system reliability and resource availability 

associated with climate change and extreme weather events. Through its Climate Change Impact and 

Resilience Study, which analyzes the Climate Act’s 2040 zero-emissions electricity target, NYISO has 

made it clear that innovation is critical to accelerating the development of new flexible and dispatchable 

resources to replace the existing reliability service capabilities of fossil fuel resources (see Figure 1).  

Figure 1. 2040 Projected Climate Act Winter Energy Production by Resource Type 

 

Source: NYISO Power Trends 2021. 

 
8 Intergovernmental Panel on Climate Change. 2021. “Summary for Policymakers.” In Climate Change 2021: The Physical 

Science Basis. Contribution of Working Group I to the Sixth Assessment Report of the Intergovernmental Panel on Climate 
Change [Masson-Delmotte, V., P. Zhai, A. Pirani, S. L. Connors, C. Péan, S. Berger, N. Caud, Y. Chen, L. Goldfarb, M. I. 
Gomis, M. Huang, K. Leitzell, E. Lonnoy, J.B.R. Matthews, T. K. Maycock, T. Waterfield, O. Yelekçi, R. Yu, and B. Zhou 
(eds.)]. Cambridge University Press. In Press. Accessed at https://www.ipcc.ch/report/ar6/wg1/#SPM. 
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2.5 The National and Global Context for Climate Action 
The United Nations Framework Convention on Climate Change was founded in 1992 to serve as the 

international forum for multilateral climate action. The original convention was supported by the Kyoto 

Protocol of 1997 and the 2015 Paris Climate Agreement. Under the agreement, signatories agreed to 

nationally determined contributions for GHG reductions within a specified timeframe. The goal of the 

agreement was to keep global warming below 2°C compared with preindustrial levels, with the 

recognition of scientific consensus that warming at or below 1.5°C is preferable to mitigate the worst 

effects of climate change.9 The IPCC’s AR6 has highlighted an even more dire need for aggressive 

climate action. 

In the face of uncertainty on climate action and commitment at the federal level in past years, New York 

and other states took up the mantle. The governors of New York, California, and Washington formed the 

U.S. Climate Alliance in 2017 with the aim of advancing policies that would help each state meet the 

Paris Agreement goals. Since its creation, the Alliance has grown to a sizeable representation of 

bipartisan governors, and each member state commits to: 

• Reducing collective net GHG emissions at least 26% to 28% by 2025 and 50% to 52% by 2030, 

both below 2005 levels, and collectively achieving overall net zero GHG emissions as soon as 

practicable, and no later than 2050 

• Accelerating new and existing policies to reduce GHG pollution, building resilience to the 

impacts of climate change, and promoting clean energy deployment at the state and federal level. 

• Centering equity, environmental justice, and a just economic transition in their efforts to achieve 

their climate goals and create high-quality jobs 

• Tracking and reporting progress to the global community in appropriate settings, including when 

the world convenes to take stock of the Paris Agreement10 

The United States has since reaffirmed its commitment to climate action under the Paris Agreement. The 

U.S. developed and committed to an economywide target of a 50% to 52% net reduction in GHG 

emissions by 2030 compared with 2005 levels, and the Biden Administration has committed to reaching 

net zero emissions economywide by no later than 2050. President Biden also ordered that the U.S. 

 
9 Intergovernmental Panel on Climate Change. 2018. “Summary for Policymakers.” In Global Warming of 1.5 °C. An IPCC 

Special Report on the impacts of global warming of 1.5 °C above pre-industrial levels and related global GHG emission 
pathways, in the context of strengthening the global response to the threat of climate change, sustainable development, and 
efforts to eradicate poverty. Accessed at https://www.ipcc.ch/sr15/download/. 

10 U.S. Climate Alliance. “Alliance Principles.” Accessed at http://usca.squarespace.com/alliance-principles, Nov 29, 2022. 
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government would lead by example to leverage its immense scale and procurement power to drive clean, 

healthy, and resilient operations of federal buildings, vehicles, construction, and other activity—designed 

to achieve net zero emissions from overall federal operations by 2050, including a 65% emissions 

reduction by 2030, among other important interim milestones and sector-specific goals.11

 
11 The White House. Executive Order 14057: Catalyzing Clean Energy Industries and Jobs Through Federal Sustainability. 

December 8, 2021. 
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Chapter 3. New York’s Climate Leadership 

New York continues to set an international precedent for addressing climate change. This is only possible 

because so many diverse minds and tireless leaders are united in a common cause. Recognizing the 

complexity of the economywide transition and the imperatives to mitigate the worst scenario projections 

of a warming global climate, New York stands ready to continue its legacy of climate leadership. This 

Scoping Plan incorporates new, innovative strategies and expands upon existing efforts to combat the 

systemic risks associated with the impacts of a changing climate while also addressing the 

disproportionate impacts on historically marginalized communities. 

3.1 Landmark Accomplishment of the Climate Act and Key 
Components of the Legislation 
On July 18, 2019, the Climate Leadership and Community Protection Act (the Climate Act) was signed 

into law.12 This historic legislation cements the State’s position as a leader in combating climate change. 

This act, which became effective on January 1, 2020,13 builds upon the State’s clean energy and GHG 

emission reduction policies described above, codifying critical goals as statutory requirements. The 

Climate Act will have far-reaching effects 

across all areas of the environment and 

economy. 

The implementation of the Climate Act 

requires a significant regulatory undertaking 

by the Department of Environmental 

Conservation (DEC) as well as substantial 

action by the New York State Energy 

Research and Development Authority (NYSERDA), the Public Service Commission (PSC), and other 

State agencies and authorities. These efforts will be informed by the Climate Action Council (Council), 

this Scoping Plan, and, recognizing the importance of ensuring a just transition, essential groups that are 

focused on environmental justice issues.  

 
12 Chapter 106 of the Laws of 2019. 
13 Climate Act § 14; Chapter 735 of the Laws of 2019. 

New York’s Nation-Leading Climate Directives 

• 40% reduction in GHG emissions by 2030 
• 85% reduction in GHG emissions by 2050 
• 100% zero-emission electricity by 2040 
• 70% renewable energy by 2030 
• 9,000 MW of offshore wind by 2035 
• 3,000 MW of energy storage by 2030 
• 6,000 MW of solar by 2025 
• 185 trillion Btu of end-use energy savings 
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For the next several years and beyond, the implementation of the Climate Act necessitates an all-hands-

on-deck approach across State government, with input from a broad array of stakeholders, technical 

advisors, and experts. This section provides a summary of key provisions of the Climate Act as well as a 

description of the key milestones and implementation steps thus far.  

Summary of Key Provisions 
GHG Emission Reduction Requirements 

The heart of the Climate Act is the addition of Article 75 to the Environmental Conservation Law (ECL), 

which, among other things, directs DEC to establish statewide greenhouse gas (GHG) emission limits, 

requiring a 40% reduction in statewide GHG emissions from 1990 levels by 2030 and an 85% reduction 

by 2050.14 The Climate Act also establishes a goal of net zero emissions across all sectors of the economy 

by 2050.15 Within four years of the effective date, the Climate Act requires DEC to promulgate 

regulations to ensure compliance with such statewide GHG emission limits.16  

Clean Energy Generation Requirements 

In addition to ECL Article 75 and its essential GHG emission reduction requirements, the Climate Act 

adds a new § 66-p to the Public Service Law, which requires the PSC to establish a program to 

decarbonize the electric sector. Specifically, the program must have two targets: 70% of the State’s 

electricity deriving from renewable17 energy by 2030 (70x30) and 100% zero-emission energy by 2040 

(100x40).18 The Public Service Law provisions also codify previously existing ambitious clean energy 

goals, including a requirement for the procurement of at least 9,000 megawatts (MW) of offshore wind by 

2035, 6,000 MW of distributed solar generation by 2025, and 3,000 MW of energy storage by 2030.19 

 
14 ECL § 75-0107(1). As set forth in the Climate Act, statewide GHG emissions include all emissions of GHGs from sources 

within the state, as well as GHGs produced outside the State but associated with either the generation of electricity imported 
into the State or the extraction and transmission of fossil fuels imported into the state. ECL § 75-0101(13). 

15 ECL § 75-0103(11). 
16 ECL § 75-0109. 
17 PSL § 66-p(1)(b). 
18 PSL § 66-p(2). 
19 PSL § 66-p(5). 
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Council and Advisory Panels 

Critical to the implementation of the Climate Act is the 22-member Council,20 made up of the heads of 

various State agencies, as well as other members appointed by the governor and the New York State 

Legislature.21 The co-chairs of the Council are the DEC commissioner and the NYSERDA president.22 

The Council includes Advisory Panels for particular subject areas including waste, transportation, energy-

intensive and trade-exposed (EITE) industries, land use and local government, energy efficiency and 

housing, power generation, and agriculture and forestry.23 

The Council was charged with developing this Scoping Plan, which provides recommendations for 

achieving the statewide GHG emission limits, including regulatory measures.24 The Council consulted 

with the Advisory Panels for subject-matter expertise when developing recommendations in the 2021 

draft Scoping Plan.25 This final Scoping Plan was developed after continued Council deliberations and 

extensive public input. The Scoping Plan will be reviewed and updated at least every five years.26  

Environmental and Climate Justice Provisions 

Notably, the Climate Act recognizes historically Disadvantaged Communities and the fact that these 

communities suffer disproportionate and inequitable impacts from climate change and therefore 

establishes mechanisms to ensure that these communities benefit from the Climate Act. This includes a 

requirement that Disadvantaged Communities receive at least 35% of the overall benefits of spending on 

clean energy and energy efficiency programs, with a goal of 40%.27  

The Climate Act also creates the Climate Justice Working Group (CJWG) within DEC, which comprises 

representatives from environmental justice communities and State agencies.28 Per the Climate Act, the 

CJWG established criteria to define and identify Disadvantaged Communities. During development of the 

2021 draft Scoping Plan and this final Scoping Plan, the CJWG advised the Council to ensure that 

 
20 ECL § 75-0103. 
21 ECL § 75-0103(1). 
22 ECL § 75-0103(4). 
23 ECL § 75-0103(7). 
24 ECL §§ 75-0103(11)-(14). 
25 ECL § 75-0103(7). 
26 ECL § 75-0103(15). 
27 ECL § 75-0117. 
28 ECL § 75-0111. 
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Disadvantaged Communities are considered in the implementation of the Climate Act.29 This is in 

addition to input from the Just Transition Working Group (JTWG) within the Council.30  

The Climate Act establishes a community air monitoring program to identify locations to deploy 

community air monitoring systems, to develop a strategy to reduce toxic and criteria air pollutant 

emissions in Disadvantaged Communities, and to select communities around the State in which to 

implement emissions reduction programs.31 The Climate Act also requires State agencies to ensure that 

permitting, licensing, contracting, and other approvals and decisions will not disproportionately burden 

Disadvantaged Communities and to prioritize reductions of GHG emissions and co-pollutants in 

Disadvantaged Communities.32  

Other Provisions 
As previously noted, the Climate Act requires an all-hands-on-deck approach across State government, 

and various provisions affect all State agencies and their decision-making. Further, the Climate Act 

directs all State agencies to reduce their GHG emissions and gives them the authority to promulgate GHG 

emissions regulations to help achieve the statewide GHG emission limits.33 The Climate Act also requires 

state agencies to consider GHG emissions and limits in permitting, licensing, contracting, and other 

approvals and decisions, and that wherever such decisions are deemed inconsistent or would interfere 

with the statewide GHG emission limits, State agencies must provide a detailed statement of justification 

for the action, notwithstanding the inconsistency, and identify alternatives or GHG mitigation measures.34 

The Climate Act also expands the scope of the existing Community Risk and Resiliency Act (CRRA),35 

including by covering additional DEC permitting programs such as State Pollutant Discharge Elimination 

System permitting and Air Pollution Control permitting, and by allowing State agencies and other entities 

to require mitigation of climate risks, including adverse impacts on Disadvantaged Communities.36  

 
29 ECL § 75-0111; ECL §§ 75-0103(10), (12). 
30 ECL §§ 75-0103(8), (12). 
31 ECL § 75-0115. 
32 Climate Act § 7(3). 
33 Climate Act §§ 7(1) and 8. 
34 Climate Act § 7(2). 
35 Chapter 355 of the Laws of 2014.  
36 Climate Act § 9. 

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0062 
Page 50 of 445



 

Chapter 3. New York’s Climate Leadership 39 

Key Milestones and Implementation Steps To-Date 
The Council released the draft Scoping Plan in 2021, and it served as the foundation for this final Scoping 

Plan. This Plan describes measures and other State actions to ensure attainment of the statewide GHG 

emission limits and net zero emissions goal. The statewide GHG emission limit rulemaking is the first 

regulatory action to implement the Climate Act, the foundation for multiple components of the Climate 

Act and critically important for successful implementation of the Climate Act. DEC promulgated 6 

NYCRR Part 496 that established the two statewide GHG emission limits called for in the Climate Act: a 

limit for 2030 that is equal to 60% of 1990 GHG emission levels and a limit for 2050 that is equal to 15% 

of 1990 emission levels.  

Specifically, using a 20-year global warming potential (GWP) and including upstream emissions from 

fossil fuels imported into New York as required by the Climate Act, the statewide GHG emission limit for 

2030 is 245.87 million metric tons (MMT) of carbon dioxide equivalent (CO2e), and the statewide GHG 

emission limits for 2050 is 61.47 MMT CO2e.37 DEC, in consultation with NYSERDA, continues to 

update the inventory of GHGs and will publish an annual statewide GHG emissions report that reflects 

these updates.  

Further, DEC, in consultation with NYSERDA, established the Value of Carbon guidance to help State 

agency decision-making by placing a monetary value for the avoided emissions of GHGs.38 The Value of 

Carbon guidance provides metrics that may be broadly applicable to actions by all State agencies and 

authorities—such as benefit-cost analyses, rulemaking processes, environmental assessments, and 

demonstrations of the benefits of climate change policies—to demonstrate the global societal value of 

actions to reduce GHG emissions. The guidance recommends a procedure for using a damages-based value 

of carbon along with a general review of the marginal abatement cost approach and recommends the use of 

a central discount rate of 2%, which should be reported alongside a 1% and 3% discount rate for 

informational purposes. For example, use of the 2% central discount rate translates into a 2020 central value 

of carbon dioxide (CO2) of $121 per ton, methane of $2,700 per ton, and nitrous oxide (N2O) of $42,000 per 

ton. DEC updated the Value of Carbon guidance in 2022 to add values for hydrofluorocarbons (HFCs), 

revise the text to describe these values, and provide an example. 

 
37 6 NYCRR § 496.4. 
38 ECL § 75-0113; New York State Department of Environmental Conservation. 2021. Establishing a Value of Carbon: 

Guidelines for Use by State Agencies. Accessed at https://www.dec.ny.gov/docs/administration_pdf/vocguidrev.pdf. 
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The Climate Act solidifies New York’s status as a climate leader. It establishes the country’s—and 

perhaps even the planet’s—strongest GHG emission reduction and clean energy requirements. Though 

the scale of the effort to implement the Climate Act is enormous, so is the challenge it is meant to address. 

Successful implementation of the Climate Act will not only provide direct environmental and economic 

benefits for the State, it will also serve as a model for other jurisdictions to address climate change. 

3.2 Overview of New York’s Climate Policies 
The enactment of the Climate Act and the development of this Scoping Plan builds upon decades of New 

York’s climate leadership at all levels. New York voters have also shown their support for environmental 

initiatives in recent years. In 2021, voters approved an amendment to the New York State Constitution 

with 70% of the vote, granting New Yorkers the right to “clean air, clean water, and a healthful 

environment.” In 2022, New York voters approved a $4.2 billion Environmental Bond Act with 68% of 

the vote. The “Clean Water, Clean Air, and Green Jobs” Environmental Bond Act will provide funds to 

support the implementation of the Climate Act through GHG mitigation projects and other initiatives such 

as open space conservation, flood risk reduction, and continued funding for resilient infrastructure. The 

Bond Act is also aligned with the environmental justice provisions of the Climate Act in that 

Disadvantaged Communities must receive at least 35% of the benefit of the funds, with a goal of 40%.39 

The implementation of strategies in this Scoping Plan will be guided by past successes and informed by 

lessons learned here in New York and in other jurisdictions.  

Executive Leadership 
Governor Kathy Hochul signed the nation-leading Executive Order 22, Leading by Example: Directing 

State Agencies to Adopt a Sustainability and Decarbonization Program, 2022, to accelerate efforts to 

make State operations more sustainable. Through the Executive Order, the GreenNY Council will ensure 

that State agencies follow best practices in green purchasing and in their operations by building upon 

current green purchasing specifications and operational directives as well as by strengthening and issuing 

new specifications. Several strategies in this Scoping Plan align with this Executive Order. Required 

annual reporting from agencies and authorities will help ensure that the goals of the Executive Order are 

achieved.  

 
39 ECL § 58-1101. 
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The 2022 State of the State address directed DEC and NYSERDA to develop an Extreme Heat Action 

Plan in response to more frequent and intense extreme heat events driven by climate change. 

Governor Hochul announced that State agencies and authorities, representing an estimated $50 billion in 

investments, have committed to achieving net zero in their investment portfolios by 2040. This ensures 

New York’s financial resources are aligned with the Climate Act. In September 2022, agencies and 

authorities submitted action plans outlining their path to a net zero investment portfolio. 

DEC’s Commissioner’s Policy 49 (CP-49), revised December 14, 2022, provides guidance to agency 

divisions, offices, and regions regarding the incorporation of climate change considerations into agency 

activities. CP-49 was drafted to reflect the requirements of Sections 7 and 9 of the Climate Act. DEC’s 

program policy Division of Air Resources 21 provides further guidance on Section 7(2) of the Climate 

Act regarding air pollution control permit applications. 

New York signed a medium- and heavy-duty (MHD) zero-emission vehicles (ZEVs) Memorandum of 

Understanding on July 14, 2020, along with 14 other states and Washington, D.C., committing to work 

collaboratively to advance and accelerate the market for electric MHD vehicles. The mutual goal is to 

ensure that 100% of all new MHD vehicle sales will be zero-emission by 2050, with an interim target of 

30% MHD ZEV sales by 2030. This Memorandum of Understanding builds off the success of the 2013 

light-duty ZEV Memorandum of Understanding and the Multi-State ZEV Taskforce and Action Plans. 

The Health Across All Policies Initiative (Executive Order 190, 2018) developed the necessary network 

and communications between agencies to address and improve public and individual health through 

collaborative efforts to address social determinants of health, like air quality, housing, and access to 

affordable energy. 

Regulatory Action 
Governor Hochul directed DEC to adopt regulations that will require all new passenger cars, pickup 

trucks, and SUVs sold in New York State be zero-emission by 2035 and be modeled on California’s 

Advanced Clean Cars II regulation finalized in 2022. 

Advanced Clean Trucks (DEC 6 NYCRR Part 218 Regulation), adopted in 2021, incorporated 

California's Advanced Clean Truck zero-emission vehicle standards for MHD trucks as well as large 

entity reporting requirements for owners and operators of MHD trucks as part of New York's existing low 

emission vehicle program. 
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Oil and Natural Gas Sector regulations (DEC 6 NYCRR Part 203 Regulations), adopted and effective in 

2022 to support the goals and requirements of the Climate Act, lowers methane and volatile organic 

compound (VOC) emissions for sources in New York’s oil and natural gas sector. 

Hydrofluorocarbon Standards and Reporting (DEC 6 NYCRR Part 494 Regulations) prohibits specific 

HFCs, potent GHGs in certain refrigerants, aerosol propellants, and foam-blowing agent end uses that 

represent avoidable HFC emissions where safer alternatives are available. In 2022, DEC began 

pre-proposal stakeholder outreach to update Part 494 to reflect the Scoping Plan recommendations.  

Food Donation and Food Scraps Recycling (DEC 6 NYCRR Part 350 Regulations), adopted in 2022 

pursuant to ECL Article 27, Title 22, requires large generators of food scraps to donate excess edible food 

and to recycle all remaining food scraps if they are located within 25 miles of an organics recycler, which 

will reduce methane and VOC emissions in support of the goals and requirements of the Climate Act. 

Taxation of Forest Land (DEC Proposed 6 NYCRR Part 199 Regulations), proposed in 2022, seeks to 

improve the Forest Tax Law program by lessening administrative burdens while strengthening the 

sustainable forest management standards. 

Projected Sea-Level Rise (DEC 6 NYCRR Part 490 Regulations), finalized in early 2017, establishes 

statewide sea-level rise projections for use in the consideration of permits and other decision-making 

processes specified under CRRA. Under CRRA, DEC is required to update these sea-level rise projection 

regulations at least every five years. 

Regional Greenhouse Gas Initiative (RGGI; DEC 6 NYCRR Part 242 Regulations and NYSERDA 21 

NYCRR Part 507) is the first mandatory market-based emissions trading program in the United States to 

reduce CO2 emissions and the first anywhere to use the cap-and-invest model for reducing pollution. New 

York and other RGGI-participating states set a cap for total emissions of CO2 from electric generation 

facilities in the region. Each state implements the program through its own regulations, which include 

emissions budgets in individual RGGI-participating states that are equal to shares of the regionwide cap. 

The RGGI cap declines over time, gradually lowering CO2 emission limits.  

Legislation 
Chapter 628 of the Laws of 2022 established a two-year moratorium on the issuance of certain permits by 

DEC for cryptocurrency mining operations that use behind-the-meter electricity and proof-of-work 
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authentication methods to validate blockchain transactions. This law directs DEC, in consultation with the 

New York State Department of Public Service (DPS), to prepare a generic environmental impact 

statement on this type of cryptocurrency mining operation. 

Chapter 563 of the Laws of 2022 directs DEC to study the impacts of disproportionate heat conditions, 

otherwise known as urban heat islands, in Disadvantaged Communities. 

Chapter 375 of the Laws of 2022 (Utility Thermal Energy Network and Jobs Act) requires the PSC to 

develop a regulatory structure for utility thermal energy networks, including district geothermal and other 

community-scale thermal infrastructure projects, for heating and cooling homes and to direct utilities to 

launch pilot projects in their service territories. 

Chapter 374 of the Laws of 2022 (Advanced Building Codes, Appliance and Equipment Efficiency 

Standards Act of 2022) bolsters New York’s regulatory and policy environment to support energy 

efficiency and GHG reduction strategies in buildings, expanded appliance standards, and changed 

building code law to allow the utilization of certain HFC substitutes. 

Chapter 372 of the Laws of 2022 requires prevailing wage for renewable energy projects one megawatt 

and larger that involve the procurement of renewable energy credits from a public entity.  

Chapter 724 of the Laws of 2021 established procurement guidelines for low-embodied carbon concrete. 

Chapter 423 of the Laws of 2021, as amended by Chapter 109 of the Laws of 2022, related to ZEV sales 

states that new non-road vehicles and equipment sold in New York are targeted to be zero-emissions by 

2035 and that new MHD vehicles sold in New York are targeted to be zero-emissions by 2045. 

Chapter 58 of the Laws of 2020 established the Accelerated Renewable Energy Growth and Community 

Benefit Act as part the State Fiscal Year 2020–2021 budget to dramatically speed up the siting and 

construction of clean energy projects to combat climate change and help jumpstart the State’s economic 

recovery from the COVID-19 health crisis. This law created a first-in-the-nation Office of Renewable 

Energy Siting (ORES) to improve and streamline the process for the environmentally responsible and 

cost-effective siting of large-scale renewable energy projects across New York, while also delivering 

significant benefits to local communities. This law, which is being implemented by the New York State 

Department of State (DOS), NYSERDA, DPS, DEC, the New York Power Authority (NYPA), and 
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Empire State Development (ESD), will accelerate progress toward New York’s nation-leading clean 

energy and climate mitigation requirements, including the mandate to obtain 70% of the State’s electricity 

from renewable sources, as identified under the Climate Act.  

Chapter 59 of the Laws of 2019 established the Metropolitan Transportation Authority (MTA) Reform & 

Traffic Mobility Act (Congestion Pricing) that directs MTA to design, develop, build, and run a toll 

program that applies to vehicles that enter or remain in Manhattan’s Central Business District. The 

purpose of the program is to reduce congestion and enhance mobility in Manhattan’s Central Business 

District. By reducing traffic and helping improve mass transit, the program would improve air quality and 

enhance equity by expanding access. MTA held public hearings on the proposal in fall 2021 and is 

undergoing an environmental assessment pursuant to the National Environmental Policy Act. 

Chapter 355 of the Laws of 2014 established New York CRRA to build New York’s resilience to rising 

sea levels and extreme flooding. The Climate Act made modifications to CRRA, expanding the scope of 

climate hazards and projects for consideration, which became effective January 1, 2020. As part of the 

implementation of CRRA, DEC, in consultation with DOS and other stakeholders, developed the New 

York State Flood Risk Management Guidance 1 to help ensure the health, safety, and well-being of New 

Yorkers now and in the future.40 

Chapter 388 of the Laws of 2011 established the Power NY Act, which directed DEC to promulgate rules 

and regulations limiting emissions of CO2 by newly constructed major generating facilities. DEC adopted 

6 NYCRR Part 251 in 2012, setting CO2 emission limits that effectively prohibited new coal-fired power 

plants. In 2018, DEC adopted further revisions to this regulation applicable to existing facilities, 

effectively phasing out all remaining coal-fired power plants in the State. The last coal-fired power plant 

in the State was closed in 2020. 

Chapter 433 of the Laws of 2010 established the State Smart Growth Public Infrastructure Policy Act, 

ECL Article 6, prohibiting a state infrastructure agency from approving, undertaking, supporting, or 

financing a “public infrastructure project” unless, to the extent practicable, the project is consistent with 

11 smart growth criteria. 

 
40 New York State Department of Environmental Conservation. 2020. New York State Flood Risk Management Guidance for 

Implementation of the Community Risk and Resiliency Act, Estimating Guideline Elevations. Albany. Accessed at 
https://www.dec.ny.gov/docs/administration_pdf/crraestelevguidelines.pdf. 
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Chapter 433 of the Laws of 2009 related to the State Energy Planning Board reauthorizes Article Six of 

the Energy Law, regarding energy planning requiring comprehensive studies of the State’s energy needs. 

Programmatic Action 
Several agencies have existing programs related to renewable energy, climate resilience and adaptation, 

and overall climate change mitigation. New York’s Reforming the Energy Vision, including the NY-Sun 

program, the Clean Energy Standard (CES), Evolve NY, Drive Clean Rebates, Clean Energy 

Communities, and the Clean Energy Fund are all examples of existing climate leadership.  

In addition, Climate Smart Communities is a multi-agency program that helps local governments take 

action to reduce GHG emissions and adapt to a changing climate, including grants for climate mitigation 

and adaptation projects, ZEV vehicles, and ZEV infrastructure. Charge NY is a multi-agency initiative 

aiming to create a statewide network of up to 3,000 public and workplace charging stations and to put up 

to 40,000 plug-in vehicles on the road. And, in an example of multi-state cooperation, the Engineering 

Department of the Port Authority of New York and New Jersey (PANYNJ) Climate Resilience Design 

Guidelines, produced in 2015, ensure that new port authority infrastructure and buildings are designed to 

account for projected changes in temperature, precipitation, and sea level. The guidelines provide 

PANYNJ architects and engineers with a framework for evaluating the vulnerability of projects to future 

climate impacts and addressing those impacts in the design of port authority infrastructure and 

buildings.41  

In response to the 2022 State of the State directive to produce an Extreme Heat Action Plan, DEC and 

NYSERDA convened an interagency work group that is discussed further in Chapter 21. Adaptation and 

Resilience. 

New York stands ready to deliver the results necessary to avoid the most catastrophic impacts of climate 

change while providing the necessary resources for New York to be more resilient and adaptable to the 

irreversible changes already embedded. 

 
41 New York City Mayor’s Office of Resiliency. 2020. Climate Resiliency Design Guidelines. New York City. Accessed at 

https://www1.nyc.gov/assets/orr/pdf/NYC_Climate_Resiliency_Design_Guidelines_v4-0.pdf. 
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Chapter 4. Current Emissions 
DEC is required to release an annual report on GHG emissions as a measure of progress toward reaching 

the Climate Act’s emission limits and net zero emissions goal. The first annual report was released in 

2021 and covers the years 1990 through 2019. Additional details on data, methods, and historical trends 

are provided in that report. The second annual report is expected in 2022 and will cover the years 1990 

through 2020. However, 2020 was an anomalous year for GHG emissions due to the economic impact of 

the COVID-19 pandemic. Emissions associated with certain sectors were significantly lower in 2020 

compared with 2019 but are expected to have rebounded in 2021. As such, 2019 emissions are provided 

as more representative and appropriate for this Scoping Plan. In addition, some of the co-pollutants 

discussed in this Scoping Plan affect both human health and climate change, even if they are not included 

in the suite of greenhouse gases (GHGs) listed in the Climate Act. For example, actions to address 

particulate matter, including black carbon, also contribute to the State’s broader climate strategy. 

The Climate Act requirements for GHG emissions accounting are different in two important ways from 

the methodology provided by the Intergovernmental Panel on Climate Change (IPCC) Taskforce on 

National GHG Inventories. First, GHG emissions must be measured in terms of carbon dioxide equivalent 

(CO2e) using a 20-year rather than a 100-year time interval. This results in a higher numeric value for 

some gases, such as methane, even if the emission rate was the same. Secondly, “statewide” GHG 

emissions under the Climate Act include out-of-state GHG emissions associated with imported electricity 

and the extraction and transmission of imported fossil fuels. This greatly expands the scope of GHG 

emission sources typically included in governmental GHG reduction goals and inventories. Addressing 

some of these GHG emission sources may require action at the federal level. Additionally, the emission 

values provided here include carbon dioxide (CO2) associated with the combustion of biogenic fuels, 

although this comprises a very small portion of statewide emissions (less than 4%). Therefore, the 

emission values provided here are not comparable to those reported by other governments, nor are they 

comparable to values reported by New York State in the past. The economic sectors described here may 

not represent the same emission sources as presented in other GHG reports. 

Based on this assessment, emission reductions are needed from all sectors of the economy to achieve the 

goals and requirements of the Climate Act. For the purposes of the Scoping Plan, emissions are 

categorized according to the economic sectors covered in Sector Strategies (Chapters 11 through 16), 

Chapter 18. Gas System Transition, and Chapter 19. Land Use.  
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The transportation, buildings, and electricity chapters include not only GHG emissions from fuel use, but 

also GHG emissions associated with imported fuels. In summary, Chapter 11. Transportation includes 

GHG emissions associated with on-road transportation; non-road transportation such as aviation, rail, and 

marine; and other mobile equipment, as well as HFCs used for mobile heating, ventilation, and air 

conditioning (HVAC) and refrigeration. Chapter 12. Buildings includes fuels used in residential and 

commercial buildings and HFCs used in HVAC and refrigeration. Chapter 13. Electricity includes fuels 

used for generating electricity within the State, imported electricity, and the transmission and distribution 

of electricity. The remaining economic sectors (Chapters 14 through 16)  include industry, agriculture and 

forestry, and waste. Industrial emission sources include fuels used in industrial buildings and for 

industrial processes as well as emissions from the oil and gas industry in the State. The waste sector 

includes emissions associated with solid waste management, wastewater management, and waste 

combustion. GHG emissions from the agriculture and forestry sector are from livestock and soil 

management practices. These practices, as well as land use in general, also contribute to carbon removals. 

Figure 2 provides an estimate of statewide GHG emissions across these major economic sectors. Gross 

total emissions for 2019 were 379.4 million metric tons (MMT) CO2e (GWP-20). Figure 3 is an estimate 

of annual emission removals, or carbon sequestration. Net total emissions, or gross emissions minus 

emission removals and biogenic CO2, were 338.5 MMT CO2e (GWP-20) in 2019.42  

Importantly, emission removals were equivalent to less than 8% of gross emissions in 2019, suggesting 

that all emission sources from every segment of the economy must be addressed to achieve net zero 

emissions. More than half of current emissions are related to emission sources covered in Chapter 11. 

Transportation and Chapter 12. Buildings (approximately 60%). These sources include the direct use of 

fossil fuels, “upstream” emissions from the fuel system, and HFCs.  

 
42 If measured using the methodology provided by the IPCC, gross emissions were 194.6 MMT CO2e (GWP-100) and net 

emissions were 165.5 MMT CO2e (GWP-100) in 2019.  
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Figure 2. 2019 New York State GHG Emissions by Scoping Plan Sector 

 
 
Figure 3. 2019 New York State GHG Emissions Removals by Sector (in MMT CO2) 
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4.1 Summary of Sectoral Emissions 
Transportation 
The transportation sector was responsible for approximately 28% of the State’s emissions in 2019, which 

includes on-road transportation (59%), non-road such as aviation (12%), emissions from imported fuels 

(26%), and HFCs used in vehicle air-conditioning and refrigeration (3%). Transportation sector emissions 

are about 16% higher today than they were in 1990. The transportation sector today is largely dependent 

on petroleum-based fuels such as gasoline, diesel, and jet fuel, but the State has made strong progress in 

transitioning from petroleum-based fuels to zero-emission technologies.  

Buildings 
The buildings sector was the largest source of emissions in 2019 and responsible for 32% of emissions, 

which includes the combustion of fossil fuels in residential (34%) and commercial buildings (19%), 

emissions from imported fuels (33%), and HFCs released from building equipment and foam insulation 

(14%). The fuels used in buildings today include fossil natural gas, distillate fuel (heating fuel oil #2), 

wood, propane, kerosene, and residual fuel oil. 

Electricity 
The electricity sector comprised 13% of emissions in 2019, including electricity generation within the 

State (44%), imported electricity (15%), emissions from imported fuels (41%), and the sulfur 

hexafluoride (SF6) used in electricity distribution and transmission (<1%).  

Industry 
Industrial emissions made up 9% of emissions in 2019, including emissions from methane leaks and 

combustion from the oil and gas system in New York (45%), the direct combustion of on-site fuel (27%), 

emissions from imported fuels (20%), and non-combustion industrial processes (6%).  

Agriculture and Forestry 
Agricultural emissions represented approximately 6% of the statewide emissions in 2019 from livestock 

(92%) and soil management practices (8%). However, agriculture and forestry also provide carbon 

sequestration benefits and can provide significant contribution toward achieving net zero total emissions 

from all sectors in the State. For example, carbon sequestration in forestlands (77%) and urban forests 

(14%) and long-term storage of carbon in harvested wood products (5%) provided approximately 96% of 

the State’s GHG emissions removals in 2019 – equal to mitigation of 11% of statewide emissions. 

Additional strategies related to agriculture and forestry are also included in Chapter 19. Land Use. 
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Waste 
GHG emissions from the waste sector represent about 12% of statewide emissions, including landfills 

(78%), waste combustion (7%), and wastewater treatment (15%). Most of these emissions represent the 

long-term decay of organic materials buried in a landfill, which will continue to emit methane at a 

significant rate for more than 30 years. It also represents both the landfilling of waste in New York and 

the exporting of waste to landfills in other states.  

Emissions Removals  
The only current method for removing emissions from the atmosphere is through the process of natural 

carbon sequestration, which is a service provided by our forests, croplands, and wetlands. In 2019, these 

lands removed an amount of CO2 equal to 8% of the State’s GHG emissions.  
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Pillars of New York’s Planned Climate Action to 
Realize Net Zero Emissions 

Chapter 5. Overarching Purpose and Objectives of the 
Scoping Plan 
This Scoping Plan is designed to act as a plan that the State should follow to meet the requirements of the 

statewide greenhouse gas (GHG) emission limits and achieve statewide net zero emissions pursuant to the 

Climate Leadership and Community Protection Act (Climate Act). The Scoping Plan discusses strategies 

to meet Climate Act directives by the economic sector, as well as provides recommendations for 

economywide activities that the State should undertake. All of these strategies are guided by pillars of 

climate justice, just transition, and public health, each of which is described further in the following 

chapters.  

5.1 New York’s Climate Vision 
New York will undertake a sweeping set of measures to reduce the State’s GHG footprint, transform 

electricity generation in the State, and drive innovative solutions through technology advancement. This 

Scoping Plan establishes the path forward for New York to achieve 70% renewable energy by 2030 

(70x30), 100% zero-emission electricity by 2040 (100x40), a 40% reduction in statewide GHG emissions 

from 1990 levels by 2030, an 85% reduction in statewide GHG emissions from 1990 levels by 2050, and 

net zero emissions statewide by 2050. The paths to 2030 and 2050 require a comprehensive vision and 

integrated approach to build new programs while significantly expanding existing efforts. Each economic 

sector discussed in this Scoping Plan establishes a vision for 2030 and 2050, along with a slate of detailed 

strategies in an effort to paint the picture of the future and show the direction the State must head. 

Successful implementation of this Scoping Plan requires one cohesive voice across all State entities, but 

State government action alone will not be enough. The State can set the stage for action, but it is equally 

as important to ensure engagement with all New Yorkers through education and outreach. This Scoping 

Plan is the result of extensive collaboration and public input. Not only is it a synthesis of sector-specific 

strategies, but it is also designed as overarching strategic initiatives intended to work in parallel to achieve 

the requirements of the Climate Act. Successful implementation will also require rapid integration and 

assimilation of strategies designed to achieve real results across the State. 
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Inform State Action 
This Scoping Plan is intended to act as a strategic plan for State agencies, authorities, and other entities 

that are responsible for passing new legislation and implementing new policies and programs. Many of 

the sector-specific chapters are organized by policy themes, and each of those themes includes several 

strategies that are intended to mitigate GHG emissions or enable the mitigation of GHG emissions. Each 

of these chapters acknowledges the existing work that the key stakeholders, including State agencies, in 

those economic sectors have done or are currently doing to address climate change, and when appropriate 

builds on those policies and programs. Beyond that, the sector-specific chapters include new strategies to 

guide New York in meeting the requirements of the Climate Act. It continues to be important that New 

York leverage action by coordinating within and between agencies and authorities. Linkages between 

programmatic actions across agencies should be highlighted.  

In addition, pursuant to the Climate Act, this Plan will inform the New York State Energy Planning 

Board’s adoption of an updated State Energy Plan in accordance with section 6-104 of the Energy Law.43 

The State Energy Plan, most recently adopted in 2015 and subsequently amended in 2020, is a 

comprehensive roadmap to build a clean, resilient, and affordable energy system for all New Yorkers. The 

State Energy Plan establishes how the State can ensure adequate supplies of power, reduce demand 

through new technologies and energy efficiency, preserve the environment, reduce dependence on 

imported gas and oil, stimulate economic growth, and preserve the individual welfare of New York 

citizens and energy users. The first State Energy Plan issued after the completion of the final Scoping 

Plan shall incorporate the recommendations found herein.44 

5.2 Process for Development 
This Scoping Plan is the culmination of work of hundreds of professionals across the State and a robust 

public engagement process. The Climate Action Council (Council) convened its first meeting in March of 

2020. Since that time, and throughout the COVID-19 pandemic, the Council continued its important work 

of developing a draft Scoping Plan of strategies to reduce New York’s GHG emissions to meet the GHG 

emission limits and social justice requirements set forth in the Climate Act. In order to finalize the draft 

Scoping plan by the end of 2021, the Council held 18 meetings in which it, among other work, appointed 

seven Advisory Panels, approved work plans, received progress reports, received hundreds of 

recommendations, received feedback from the Climate Justice Working Group (CJWG) on the benefits 

 
43 ECL § 75-0103(11). 
44 Ibid.  
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and impacts to Disadvantaged Communities of the Advisory Panels’ recommendations, and received data 

on costs and benefits of the mitigation strategies. 

These Advisory Panels – Agriculture and Forestry, Energy Efficiency and Housing, EITE Industries, 

Land Use and Local Government, Power Generation, Transportation, and Waste – as well as the Just 

Transition Working Group (JTWG), comprised professionals from all across the State who provided their 

expertise in developing strategies that reduce GHG emissions in New York while benefiting New York’s 

workers and Disadvantaged Communities. The Advisory Panels and JTWG held over 90 public meetings 

during their recommendation development process. At the direction of the Council, the panels sought the 

perspective of other panels, additional experts, and other stakeholders in the development of the 

recommendations. The Advisory Panels also engaged with the CJWG for feedback on the 

recommendations. The Advisory Panels delivered their GHG mitigation recommendations for Council 

consideration at the April and May 2021 Council meetings. The Council also received adaptation and 

resilience recommendations from the Land Use and Local Government Advisory Panel and 

recommendations on workforce opportunities and business impacts from the JTWG. The full slate of 

recommendations, along with CJWG feedback on the recommendations, and adaptation and resilience 

recommendations can be found in Appendices A, B, and H, respectively. 

In 2021, the Council was presented with results from an integration analysis on a suite of mitigation 

strategy scenarios, which were built from recommendations provided by the Advisory Panels. This 

analysis provided data on the emission reductions and societal costs and benefits that can be expected 

from differing options of strategy sets. The analytical work continued with additional research and 

outputs from the integration analysis presented to the Council in 2022. 

The Council spent the first half of 2022 receiving written and oral comment from the public on the draft 

Scoping Plan. The Council also continued working on key open issues identified when the draft Scoping 

Plan was released, the gas system transition, economywide policies, and the role of alternative fuels. The 

Council held 13 public meetings in 2022 in the development of this final Scoping Plan. These 

deliberations, informed by the public input and further consultation with the CJWG, are reflected in the 

strategies contained herein. This Scoping Plan identifies and makes recommendations on regulatory 

measures, legislation, funding, and other State actions that will ensure the attainment of the Climate Act 

requirements. Significant policy developments at the national and state level have emerged that offer 

major new tools for New York to utilize, adopt, and draw from in implementing the Scoping Plan 

recommendations. 
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Stakeholder Engagement 
This Scoping Plan considers inputs from many stakeholders, as well as critical feedback during 

consultation with the CJWG, established pursuant to Environmental Conservation Law (ECL) § 75-0111. 

The Council’s Advisory Panels were committed to a public process in the development of their 

recommendations, holding public engagement sessions, conducting public surveys, and accepting and 

incorporating public comment throughout. The recommendations that were delivered to the Council from 

the Advisory Panels included this stakeholder input. State agencies and other stakeholders representing 

many different perspectives were critical in developing this Scoping Plan and feedback was gathered at 

several different public webinars and workshops, including through outreach on the annual GHG 

emissions report, a technical conference on oil and gas emissions accounting, and outreach on net 

emissions accounting.  

In addition, the New York State Energy Research and Development Authority (NYSERDA) held a 

Reliability Speaker Session to engage experts, including the New York Independent System Operator 

(NYISO) and the Utility Intervention Unit of New York State Department of State (DOS), on electric 

system reliability planning for the purposes of informing the development of this Scoping Plan. After the 

draft Scoping Plan was issued, the Council initiated a public comment process designed to ensure that all 

New Yorkers had the opportunity to provide input on the draft Scoping Plan.  

The Council’s public comment process exceeded the requirements of the Climate Act by extending the 

public comment period to six months and holding nine in-person public hearings across the State and two 

virtual public hearings. The Council received approximately 35,000 comments on the draft Scoping Plan. 

The feedback submitted during the public hearings and by written comments covered the full scope of the 

transition to a clean energy economy, including the gas system transition, climate and environmental 

justice, hydrogen, nuclear energy, alternative fuels, cost impacts, electrical grid capacity, reliability, and 

security, rural and upstate community needs, jobs, and the New York economy.  

The Council welcomed feedback from the public on its work throughout the process. Continued 

engagement is encouraged as the Scoping Plan is implemented through laws, regulations, and policies, 

each of which will include opportunities for public input. Stakeholder outreach and engagement will be 

essential to continue moving New York forward on climate action. 
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Integration Analysis 
The Climate Act requires that the Council evaluate the total potential costs and potential economic and 

non-economic benefits, considering the Value of Carbon established by New York State Department of 

Environmental Conservation (DEC) under the Climate Act, of this Scoping Plan for reducing GHGs. An 

integration analysis was developed to estimate the economywide benefits, costs, and GHG emissions 

reductions associated with pathways that achieve the Climate Act GHG emission limits and net zero 

emissions goal. This integration analysis incorporates and builds from Advisory Panel and Working 

Group recommendations, as well as inputs and insights from complementary analyses, to model and 

assess multiple mitigation scenarios. Key assumptions, drivers, and results of the analysis have been made 

publicly available throughout the analytic process, and feedback from Advisory Panels, State agency 

staff, the CJWG, and the Council has been incorporated. In addition, a Technical Advisory Group of 

experts from academia and national labs were consulted.  

The results from the draft integration analysis were presented to the Council in summer and fall of 2021. 

Updated analysis and additional sensitivity analyses and research efforts were presented over the summer 

and fall of 2022. These are available to the public on the Climate Act website and in Appendix G. 

Additional information on the integration analysis is provided in Chapter 9. Analysis of the Plan and 

Chapter 10. Benefits of the Plan. 

5.3 Summary of Strategies 
Through the process of the developing this Scoping Plan, the Council recognized several key strategies 

that are fundamental to achieving the GHG 

emission limits and net zero GHG emissions: 

• Energy efficiency measures that achieve 

the Climate Act energy efficiency 

requirement  

• Transition from fossil natural gas to 

electrification in buildings 

• Zero-emission electricity  

• Transportation electrification  

• Enhancement of transit, smart growth, 

and reduced vehicle miles traveled 

(VMT)  

Fossil Natural Gas  

6 NYCRR Part 203 defines “natural gas” as a 
naturally occurring mixture or process derivative 
of hydrocarbon and non-hydrocarbon gases. Its 
constituents include the greenhouse gases 
methane and carbon dioxide and may include 
natural gas liquids.  

This Scoping Plan uses the term “fossil natural 
gas” to describe a fuel that is predominately 
methane formed over millions of years in 
geologic formations deep beneath the earth’s 
surface. This fuel is extracted, processed for sale 
and consumption, and delivered to end-use 
consumers primarily through intra- and inter-state 
pipelines.  
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• Transition to low global warming potential (GWP) refrigerants and enhanced refrigerant 

management 

• Maximization of carbon sequestration in New York’s lands and forests 

• Mitigation of fugitive methane emissions across the waste, agriculture, and energy sectors 

• Diverse portfolio of solutions in industry, including efficiency, electrification, and strategic use of 

alternative fuels and carbon capture technologies for certain industrial applications 

  

In addition to the realization of these fundamental strategies, reliability and resiliency of energy systems 

is critical to providing robust systems that respond to changing demand in real-time and withstand 

unexpected events. The strategies to implement and achieve the requirements and goals of the Climate 

Act must support the high reliability standards in place in the State by implementing improvements and 

enhancements where needed and sustaining the practices that provide high quality electric service. If 

reliability is properly integrated, the additional clean distributed energy resources (DERs), storage and 

large-scale renewables developed under the Climate Act will provide a more flexible and resilient grid to 

address and mitigate the impacts of climate change. 

Biogas and Renewable Natural Gas  

Biogas and renewable natural gas have the potential to reduce greenhouse emissions by mitigating 
methane emissions from waste sources and displacing fossil fuels, although there are emissions 
associated with their combustion and leakage. There are differences between these two fuels that 
influence their use in the strategies in this Scoping Plan. 

Biogas | Biogas is gas resulting from the decomposition of organic matter under anaerobic conditions 
(such as in a landfill, manure pit, or wastewater recovery facility). The principal constituents are 
methane and carbon dioxide. Some engines can use biogas as a fuel source with minimal processing. 
Emissions from biogas can occur as a result of poor maintenance causing methane leaks, and from 
leftover solid waste.  

Renewable Natural Gas | Renewable natural gas is biogas that has been processed and upgraded and 
can be used in place of fossil natural gas. To process biogas to renewable natural gas, the methane 
content is increased by removing water vapor, carbon dioxide, hydrogen sulfide and other impurities. 
The process of converting biogas to renewable natural gas can be a source of greenhouse emissions 
from fugitive methane released during refining, if fossil fuels are used in the conversion process, 
when poor maintenance of equipment or gas infrastructure results in methane leaks, and the improper 
management of the byproducts of renewable natural gas creation.  

This Scoping Plan includes recommendations to reduce greenhouse gas emissions associated with the 
creation of renewable natural gas from biogas in the waste and agriculture sectors.. 
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Strategies in this Scoping Plan, across all economic sectors, create new economic development 

opportunities and create new, high-value job growth associated with new and expanded business growth. 

To advance the State’s emissions reduction and clean energy requirements and goals, the strategies in this 

Scoping Plan seek to leverage federal actions such as Infrastructure Investment and Jobs Act, the Inflation 

Reduction Act, and the CHIPS and Science Act to build out the clean technology supply chain in New 

York. New York’s climate agenda is creating extensive economic development opportunities tied to 

manufacturing attraction, expansion, and production line repurposing for the clean energy technology and 

component manufacturing needed to achieve the emission limits required by the Climate Act while also 

positioning New York as a clean technology provider globally. Coordinated planning will ensure these 

benefits are captured in New York, especially in Disadvantaged Communities and legacy/rust belt cities.  

As the State implements the Climate Act, it should incorporate economic development considerations into 

the existing planning processes underway at State entities as part of a multiagency approach to optimize 

businesses and economic development efforts needed to achieve the Climate Act’s requirements related to 

emissions reductions, benefits to Disadvantaged Communities, and optimization of public and private 

funding opportunities. Empire State Development (ESD), in partnership with NYSERDA, the New York 

State Department of Public Service (DPS), the New York State Department of Labor (DOL), the Office of 

Just Transition, and other partner agencies, will spearhead economic development in the clean energy 

economy. The State’s approach will advance workforce development and business development to create 

jobs in line with the Scoping Plan, leveraging available research and data to highlight areas poised for 

growth, and build on the work ESD is already doing to actively promote clean technology manufacturing 

throughout New York State, such as through the innovative Green Excelsior program, which is aimed at 

building out a robust clean technology supply chain in New York.   
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Chapter 6. Advancing Climate Justice 

6.1 Climate Justice and the Climate Act 
In addition to advancing New York’s nation-leading climate and energy agenda, a fundamental objective 

of the Climate Act is to ensure that New York’s transition to a clean energy economy works to address 

the structural disadvantages that have caused historically marginalized communities (e.g., people of color, 

indigenous, low-income, women) to bear a disproportionate burden of the impacts of climate change and 

pollution. Historically marginalized communities typically experience a lower life expectancy and quality 

of life as measured by environmental burdens, climate change risks, population characteristics, and health 

vulnerabilities. Through enshrining equity objectives in State investments, program design, and internal 

and external engagement strategies, this Scoping Plan demonstrates how the Climate Act will work to 

address past discrimination. Implementation will create a model where achieving a high standard of 

economic well-being and health in every community is the baseline condition of climate action. 

The Climate Act requires all State agencies, offices, authorities, and divisions to prioritize reductions of 

GHGs and co-pollutants in Disadvantaged Communities and shall not disproportionately burden 

Disadvantaged Communities when considering and issuing administrative approvals and decisions.45 

Actions undertaken by the State to mitigate greenhouse gas (GHG) and co-pollutant emissions should 

prioritize the safety and health of Disadvantaged Communities, control for potential regressive impacts of 

climate change mitigation and adaptation policies, and prioritize the allocation of public investments to 

these communities. In addition, this Scoping Plan recognizes that women, femmes, youth, and children 

are more vulnerable to the climate crisis and acknowledges the need to specifically provide support and 

opportunities to these populations who are disproportionately impacted by the climate crisis.  

In identifying those who bear a disproportionate burden of the impacts of climate change and pollution, a 

person’s race and wealth are the two most predictive factors. This is attributable to a history of 

marginalization, such as racial and ethnic discrimination across public institutions, which has created a 

structural disadvantage and made it particularly difficult for some New Yorkers to access basic needs 

such as clean air and water, affordable energy and housing, and quality employment opportunities. The 

stress and hardship of these struggles is heightened by the destructive impacts of climate change from 

both single extreme weather events and ongoing, low-intensity events. 

 
45 Climate Act § 7(3). 
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The Climate Act seeks to address the disproportionate burden that Disadvantaged Communities have 

borne from past and current emissions in many ways. The Climate Act ensures that Disadvantaged 

Communities will reap the benefits of New York’s transition to a clean energy economy, including by 

requiring that certain State investments deliver benefits to these communities.46 Through the work of the 

Climate Justice Working Group (CJWG), the Climate Act ensures that these communities are consulted 

and will benefit from New York’s climate action. Input from the CJWG will inform the development of 

climate policies and investment programs designed to deliver meaningful and equitable benefits to 

Disadvantaged Communities. The Climate Act also contains important provisions that ensure agency 

decision-making does not disproportionately burden Disadvantaged Communities and prioritizes 

reductions of GHG emissions and co-pollutants in these communities. These are priorities that encompass 

all State agencies and authorities, and a coordinated approach to implementation is needed to ensure these 

provisions of law are integrated into agency actions.  

The Climate Act requires the identification of the Disadvantaged Communities that bear such 

disproportionate burdens so the State may ensure that they benefit equitably from New York State’s 

transition to a clean energy economy. This objective is paramount in State efforts involving GHG 

emission and co-pollutant reduction, clean energy deployment, and climate adaptation and resilience, and 

it is foundational to the strategies in this Scoping Plan. The desired outcome is to make every 

neighborhood and community healthy and resilient to the unavoidable impacts of climate change and to 

provide quality jobs in safe work environments for all New Yorkers in a thriving clean energy economy. 

Climate Justice Working Group 
The Climate Act established the CJWG, which comprises representatives from environmental justice 

communities statewide, including three members from New York City communities, three members from 

rural communities, and three members from urban communities in upstate New York, as well as 

representatives from New York State Department of Environmental Conservation (DEC), the New York 

State Department of Health (DOH), the New York State Department of Labor (DOL), and the New York 

State Energy Research and Development Authority (NYSERDA). The composition of the CJWG was 

intended to ensure that the perspective of environmental justice communities from across New York State 

were included in the work of the group. Among other responsibilities, the CJWG was tasked with 

developing the definition of Disadvantaged Communities and has an important advisory role, providing 

 
46 ECL § 75-0117. 

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0062 
Page 71 of 445



 

Chapter 6. Advancing Climate Justice 60 

strategic advice to the Climate Action Council (Council) for incorporating the needs of Disadvantaged 

Communities in the Scoping Plan. The CJWG was formed in June 2020 and held 27 public meetings 

through 2022. 

Identifying New York’s Disadvantaged Communities 
A primary task of the CJWG is to develop the criteria by which a community in New York can be 

designated as a Disadvantaged Community under the Climate Act. The Climate Act defines 

Disadvantaged Communities as “communities that bear burdens of negative public health effects, 

environmental pollution, impacts of climate change, and possess certain socioeconomic criteria, or 

comprise high-concentrations of low- and moderate- income households…”47 The establishment of the 

Disadvantaged Communities criteria is fundamental to many provisions of the Climate Act and key to 

successful implementation of this Scoping Plan in prioritizing reductions of GHG emissions and 

co-pollutants in these communities and ensuring no disproportionate burdens on such communities.  

In developing the draft Disadvantaged Communities criteria, the CJWG considered climate change risk, 

environmental burden, public health, and socioeconomic factors, as outlined by the Climate Act. The 

CJWG assessed nearly 170 climate, health, and socio-demographic indicators and analyzed more than 

100 indicators that had consistent, granular, and up-to date statewide data available. The CJWG members 

also brought their perspective, familiarity, and experience working with frontline communities across the 

State. This first-hand knowledge helped to incorporate the lived experiences of residents of frontline 

communities into the process. Such an approach represents an effort to create a holistic statewide standard 

of climate justice that incorporates a broad range of valid factors and knowledge inputs. Details on the 

methodology, including census tract scoring and analysis of each indicator, is available on the Climate 

Act website.48  

The CJWG finalized the draft criteria in December 2021 and released the draft criteria for public 

comment, along with mapping tool to visualize the Disadvantaged Communities identified by the draft 

criteria, on March 9, 2022. The Climate Act required the CJWG to undertake an extensive public input 

process before finalizing the criteria, including posting the draft criteria online, hosting at least six 

regional public hearings, and accepting public comments for at least 120 days. The CJWG, DEC, and 

 

 
48 The Climate Act website can be accessed at climate.ny.gov. 
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NYSERDA held 11 in-person and virtual public hearings and three educational webinars on the draft 

criteria during the public comment period. The public comment period closed after 150 days on August 5, 

2022, with approximately 3,000 comments received. The CJWG will review and assess the public 

comments as they work to finalize the Disadvantaged Communities criteria. After finalization, the 

Climate Act requires the CJWG to meet annually to review the criteria and methodology for identifying 

Disadvantaged Communities, and to make updates where necessary. 

Directing Benefits to Disadvantaged Communities  
In transforming New York’s energy economy and mitigating climate change, the Climate Act mandates 

an investment of certain benefits of State agencies, authorities, and entities to Disadvantaged 

Communities. Disadvantaged Communities must receive a minimum of 35% of benefits of spending on 

clean energy and energy efficiency programs, projects, or investments in the areas of housing, workforce 

development, pollution reduction, low-income energy assistance, energy, transportation, and economic 

development, with a goal of 40%.49 DEC and NYSERDA, in consultation with the CJWG and other 

relevant stakeholders, are developing a methodology for defining these benefits. The definition of 

Disadvantaged Communities and the methodology for defining benefits will be provided to all State 

agencies to ensure a coordinated approach to directing benefits to Disadvantaged Communities as 

required by the Climate Act. 

New York State’s clean energy and energy efficiency investments should provide a path for 

Disadvantaged Communities to participate in and benefit from the clean energy transition. These 

investments can provide a number of benefits for Disadvantaged Communities, including air quality 

improvements associated with the reduction of fossil fuel combustion in buildings, transportation, and 

power generation; energy bill savings from energy efficiency improvements to homes and small 

businesses; workforce and small business development and employment opportunities; the advancement 

of community self-determination through community-based organization capacity-building; and the 

remediation or redevelopment of underused sites within Disadvantaged Communities such as 

brownfields, abandoned commercial sites, landfills, or otherwise dilapidated land. Given the 

underinvestment in New York’s Disadvantaged Communities, it will equally be important for the State’s 

clean energy portfolio to drive economic development and job growth within these communities. As a 

means of doing so, as discussed in Chapter 7. Just Transition, the State should utilize labor standards and 

 
49 ECL § 75-0117. 
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undertake concerted efforts to drive increased workforce diversity and equity through recruitment efforts, 

retention policies, and promotion opportunities. In demonstrating a commitment to meeting or exceeding 

the benefits requirements of the Climate Act, the State has already begun adapting clean energy and 

energy efficiency investments to prioritize Disadvantaged Communities. Examples of these actions are: 

• Clean Green Schools: $59 million was made available by NYSERDA to serve more than 500 

P-12 schools in Disadvantaged Communities with clean energy and energy efficiency solutions, 

creating a healthier learning environment in schools across New York State. In addition, a 

minimum of $3 million will be provided to schools in Disadvantaged Communities participating 

in the Clean Green Schools program to support education, career awareness, and training related 

to clean energy and energy efficiency retrofit projects, careers, and jobs.  

• NY Sun Solar Equity Framework: $200 million was directed to increase access to solar energy 

for low- to moderate-income (LMI) households, affordable housing, and environmental justice 

communities. 

• EmPower New York: EmPower New York incorporated a geo-eligibility component, 

streamlining eligibility determinations for households located in communities with more than 

50% of residents at or below 150% of the federal poverty level.  

• Regional Clean Energy Hubs: $52.6 million was made available to establish clean energy hubs 

in each of the 10 economic development regions of the State and to build capacity at the local 

level to position Disadvantaged Communities to benefit from the emerging clean energy 

economy. Initiatives will include outreach and education, increasing access to clean energy 

programs and resources, conducting equitable stakeholder engagement, and connecting residents 

and small businesses with workforce or business development opportunities.  

• Climate Justice Fellowships: $6 million was made available to support individuals residing in 

Disadvantaged Communities or from priority populations to gain experience working in clean 

energy or climate justice through entities such as community-based organizations, universities, 

municipalities, climate tech innovators/start-ups, and clean energy businesses to advance climate 

justice and clean energy priorities for Disadvantaged Communities, including assisting with 

community engagement activities (e.g., plan, policy, or project) or clean energy project 

development and implementation. 

• New York Clean Transportation Prizes: In November 2022, NYSERDA, in collaboration with 

New York State Department of Public Service (DPS) and DEC, announced 10 awards funding 

innovative electric transportation approaches that improve air quality and expand access to 

mobility in Disadvantaged Communities across the state through this $85 million program. 
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• Large Scale Renewables and CES: In an October 15, 2020 Order, the PSC directed NYSERDA 

to take measures to ensure that interests of Disadvantaged Communities are valued in all future 

Clean Energy Standard (CES) procurements.  

In addition, other policies established through Executive Orders or legislation can complement these 

investments by creating conditions for positive outcomes for Disadvantaged Communities. For example, 

the 2022 State of the State directed State entities to develop an Extreme Heat Action Plan to address the 

impacts of extreme heat on disadvantaged and other heat vulnerable communities. The interagency 

approach will ensure that the issue of extreme heat is addressed with a more holistic approach than any 

individual entity, program, or investment could accomplish. In addition, Executive Order 22 requires 

affected State entities to maximize efforts to lower the impact of their operations, including emissions 

released from State building and transportation operations and waste generation, and directs State entities 

to prioritize efforts to reduce emissions from their operations in Disadvantaged Communities.  

To evaluate compliance with the Climate Act’s requirement for Disadvantaged Communities to receive at 

least 35% of the benefits of clean energy and energy efficiency spending, with a goal of 40%, the State’s 

program administrators will track and report on the investments and benefits occurring in Disadvantaged 

Communities. It is expected that reporting will include an accounting of clean energy and energy 

efficiency funding invested in Disadvantaged Communities and a quantification of measurable 

co-benefits of these investments such as energy savings, bill savings, workforce development, and 

projected health impacts. As data collection methods evolve, additional qualitative or quantitative 

outcomes for Disadvantaged Communities may be reported on, such as those associated with economic 

development or other aspects of the clean energy transition.  

6.2 Prioritizing Measures to Reduce Greenhouse Gas Emissions and 
Co-Pollutants in Disadvantaged Communities 
Prioritizing emissions reduction in Disadvantaged Communities should help to prevent the formation or 

existence of emission “hotspots” that occur when certain sources maintain or increase higher levels of 

co-pollutant emissions despite a reduction in emissions statewide. A broad range of factors may 

contribute to high concentrations of pollutants in a given location that create a hotspot. The result can be 

unhealthy air quality, particularly for sensitive populations such as expectant mothers, children, the 

elderly, people of low socio-economic status, and people with pre-existing medical conditions. 

Fortunately, the risk of hotspots will be dramatically reduced by this Scoping Plan’s combination of 

sector-based investment and regulatory strategies designed to decarbonize and substantially reduce or 

eliminate the emission of unhealthy co-pollutants from mobile and stationary sources. Importantly, this 
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Scoping Plan also leverages multiple initiatives involving the State’s partnership with Disadvantaged 

Communities to target hotspots. In addition to monitoring the air quality of Disadvantaged Communities, 

the State should align programmatic resources to increase the adoption of clean energy solutions across 

sectors by tailoring incentive programs to address the specific barriers and opportunities within 

Disadvantaged Communities and by increasing outreach and awareness through community-based 

initiatives such as the Regional Clean Energy Hubs. Together, these elements will ensure that 

Disadvantaged Communities experience improved, healthy air quality in a socially beneficial and holistic 

manner. 

The Climate Act requires that the State prioritize measures to maximize reductions of GHG emissions and 

co-pollutants in Disadvantaged Communities. Strategies that reduce New York’s reliance on fossil fuels 

not only reduce GHG emissions but also reduce co-pollutants, leading to corresponding benefits to 

Disadvantaged Communities. As New York approaches full decarbonization by 2050, emissions of 

unhealthy pollutants like fine particulate matter (PM2.5), nitrogen oxides (NOX) (which contribute to 

particulate matter and ozone formation), and various toxic pollutants will see commensurate declines 

statewide, prioritized in Disadvantaged Communities. 

In this Scoping Plan, benefits and impacts to Disadvantaged Communities are woven throughout the 

recommended strategies for reducing GHG emissions and co-pollutants as described in more detail in 

Sector Strategies. Examples of these strategies are: 

• Financial incentives for the electrification of trucks and buses are being targeted in the first 

instance to vehicles operating in areas overburdened by air pollution. Zero-emission vehicles 

sales mandates and fleet electrification requirements will drive the electrification of fleets 

operating in and through these Disadvantaged Communities, including drayage fleets serving port 

areas. In addition, until the supply chain and infrastructure capacity for an electric trucking sector 

can be fully brought to fruition around midcentury, the more immediate replacement of diesel 

with renewable diesel and green hydrogen fuel cells, which is non-combusted hydrogen generated 

entirely by renewable energy, will reduce harmful PM2.5 emissions. 

• In the power sector, incentives for distributed energy resources (DERs) and energy storage will 

be targeted to Disadvantaged Communities, reducing GHG emissions from peaking power plants 

in those locations. 

• In residential and commercial buildings, incentives for energy efficiency upgrades and clean 

heating and cooling, including heat pumps, will be targeted to LMI and Disadvantaged 
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Communities, reducing both costs and emissions in those communities. Reducing fossil natural 

gas combustion in buildings results in improved indoor air quality and healthier living spaces. 

• Diverting organics and capturing methane from landfill facilities in Disadvantaged Communities 

reduces landfill odors that significantly impact the quality of life and pose potential health 

impacts for those communities. Waste reduction and increased recycling will reduce waste 

hauling and related emissions.  

• Alternative manure management strategies in the agricultural sector can help prevent excessive 

ammonia, hydrogen sulfide, methane, and N2O emissions in rural Disadvantaged Communities. 

Collectively, implementation of these and other measures in this Scoping Plan will ensure substantial 

reductions of GHGs and co-pollutants in communities overburdened with harmful pollution. As the 

Scoping Plan is implemented, State entities are required to ensure that the State’s actions do not 

disproportionately burden Disadvantaged Communities and adhere to the requirements of the Climate Act 

to prioritize reductions of GHG emissions and co-pollutants in Disadvantaged Communities in their 

programs and policies.50 This includes the requirements of Section 7(3) of the Climate Act in agency 

decision-making. State agencies will also prioritize compliance with the Climate Act’s investment 

provision that requires that Disadvantaged Communities receive at least 35% of the benefit of the funds of 

clean energy and energy efficiency spending, with a goal of 40%.51 

Community Air Monitoring in Disadvantaged Communities 
The Climate Act created a program to measure and record air pollutant concentrations in the ambient air 

at or near places like hospitals, schools, and day care centers in Disadvantaged Communities and to use 

this information to create a strategy to reduce emissions of toxic air contaminants and criteria air 

pollutants in Disadvantaged Communities with high exposure burdens. The Climate Act requires that 

DEC conduct this Statewide Community Air Monitoring program in no less than four Disadvantaged 

Communities that have been identified as the highest priority due to high air pollution exposure burdens.  

In consultation with the CJWG and community leaders, DEC and NYSERDA developed air pollution 

burden indicators that were used to identify Disadvantaged Communities to deploy mobile air monitoring 

sensor technology to collect air quality data on a more local level. Exceeding the four required by the 

Climate Act, 10 communities were identified as having a disproportionate air pollution burden. These 

 
50 Climate Act § 7(3). 
51 ECL § 75-0117. 
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communities are Buffalo/Niagara Falls/Tonawanda, Capital Region, Bronx, Manhattan, Rochester, 

Syracuse, Mount Vernon/Yonkers/New Rochelle, Brooklyn, Queens, and 

Hempstead/Uniondale/Westbury/New Cassel. Monitoring will include GHG emissions and other co-

pollutants. The monitoring data, along with other air monitoring data, will help provide a comprehensive 

picture of air quality in communities that are home to up to five million New Yorkers. The results of this 

monitoring effort will advance the Climate Act’s directive to reduce emissions in communities 

disproportionately impacted by air pollution and to help address health disparities due to this pollution.  

The air monitoring effort will be bolstered by an additional $2 million in grants that will support 

community-led, complementary air monitoring efforts, and $1 million in Community Air Monitoring 

Capacity Building Grants. The statewide community air monitoring program is scheduled to be 

completed in the third quarter of 2023. DEC will provide quarterly project updates to the 10 communities 

and post these preliminary data summaries to the DEC website.52 By June 1, 2024, DEC will prepare, in 

consultation with the CJWG and community-based organizations, strategies to reduce emissions of toxic 

and criteria air pollutants in Disadvantaged Communities. These strategies will include methods for 

assessing and identifying the emissions sources, estimating their relative contribution to elevated 

exposure to air pollution, and assessing measures to reduce emissions from these sources. DEC will use 

the strategies to design community emissions reduction programs in Disadvantaged Communities.  

6.3 Barriers and Opportunities Report 
Pursuant to Section 6 of the Climate Act, to ensure that the material benefits of mitigating and adapting to 

climate change are realized in Disadvantaged Communities, DEC worked with NYSERDA, NYPA, other 

State agencies, the Council, and the CJWG to prepare a report on barriers to and opportunities for access 

to and/or community ownership of several services and commodities in Disadvantaged Communities. The 

final report was published in December of 2021 and provides a suite of recommendations for New York 

State agencies to design climate mitigation and adaption programs through a lens of justice.53 

The requirement that at least 35%, with a goal of 40%, of the benefits of spending on clean energy and 

energy efficiency programs be realized in Disadvantaged Communities is meant to ensure Disadvantaged 

Communities will benefit from State actions promoting clean energy. However, for these benefits to 

 
52 Additional information on DEC’s Community Air Monitoring Initiative can be accessed at 

https://www.dec.ny.gov/chemical/125320.html. 
53 New York State. December 2021. New York State Disadvantaged Communities Barriers and Opportunities Report. 
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effectively eliminate climate and pollution burdens, the programs delivering them must account for the 

circumstances that created the structural disadvantages faced by communities. A continuation of the status 

quo in the way programs are designed and administered would constrain the extent and impact of the 

benefits they deliver. Cognizant of the need to understand and update these methods, the Climate Act 

established a process to examine how the State’s current approach to program design and administration 

could be improved to yield greater results for Disadvantaged Communities as they are implemented.  

The Barriers and Opportunities Report identifies the barriers to, and opportunities for, access to, or 

community ownership of, services and commodities in Disadvantaged Communities in the following five 

areas:  

• Distributed renewable energy generation 

• Energy efficiency and weatherization investments 

• Zero-emission and low-emission transportation options 

• Adaptation measures to improve the resilience of homes and local infrastructure to the impacts of 

climate change, including but not limited to microgrids 

• Other services and infrastructure that can reduce the risks associated with climate-related hazards, 

including but not limited to:  

▪ Shelters and cool rooms during extreme heat events  

▪ Shelters during flooding events 

▪ Medical treatment for asthma and other conditions that could be exacerbated by climate-

related events 

Notably, the inclusion of climate adaptation measures and climate-related hazard risk reduction in this 

report demonstrates the Climate Act’s intent to embed equity within both State clean energy and climate 

resilience programs. 

Pursuant to the Climate Act, the recommendations from the Barriers and Opportunities Report are 

included in this Scoping Plan.  

Barriers and Opportunities Report Findings 
The report identifies four categories of barriers that prevent Disadvantaged Communities from receiving 

fair and equal access and ownership in the five areas of services and commodities listed above. 

• Physical and Economic Structures and Conditions: Baseline conditions of physical or 

economic systems that impede access, use, or ownership of programs or solutions 
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• Financial and Knowledge Resources and Capacity: Insufficient resources, including financial 

resources, time, staffing or individuals on the household, agency, organization, or municipal level 

• Perspectives and Information: Limited information, competing priorities and preferences, or 

lived experiences, including historical patterns of interaction that have eroded trust and impede 

awareness of and access to programs or services 

• Programmatic Design and Implementation: Data and knowledge gaps related to lack of 

alignment between agencies and program design constraints 

The report describes examples of each of these barriers, the scale at which they exist, and the relevant 

service and commodity areas they apply to. To overcome them, the report makes eight recommendations, 

considered as high-level principles, which are organized under three themes, as provided in Table 1. 

Table 1. Barriers and Opportunities Report Recommendations by Theme Area 

As appropriate, all State entities 

are expected to incorporate 

these three themes and eight 

recommendations into their 

program administration and 

process activities related to 

implementation of the Climate 

Act.  

The Barriers and Opportunities 

Report recommends that State 

agencies and authorities conduct a self-assessment and barriers analysis related to their policies and 

programs guided by the findings in the Report. In conducting the self-assessment and barriers analysis, 

each State entity should be expected to: 

• Identify appropriate program staff to conduct the work and phase it in according to a feasible and 

impactful timeline 

• Conduct a self-assessment and barriers analysis that includes identifying the barriers and 

opportunities identified in the Report that are applicable to the agency or authority’s portfolio 

Ensure 
Processes 
are Inclusive 

1. Co-design programs or projects with and for 
communities. 
2. Provide meaningful opportunities for public input in 
government processes and proceedings. 
3. Work across intersecting issues and interests to 
address needs holistically. 

Streamline 
Program 
Access 

4. Transition to program models that require little to no 
effort to participate and benefit. 
5. Establish people-centered policies, programs, and 
funding across local, State, and federal governments. 
6. Find and support resource-constrained local 
governments. 

Address 
Emerging 
Issues 

7. Mobilize citizen participation and action. 

8. Improve housing conditions and adherence to local 
building codes. 
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• Translate the results into a plan that identifies the relevant barriers and opportunities, specific 

workstreams that the agency or authority will undertake to address these barriers and 

opportunities, a timeline for each workstream, and the expected outcome of each workstream 

The self-assessment and barriers analysis will help State entities systematically identify the barriers and 

opportunities to serving Disadvantaged Communities that are unique to their missions and create 

calibrated implementation strategies. 

6.4 Engagement on the Scoping Plan 
The consideration of benefits and impacts that GHG emissions mitigation strategies may have on 

Disadvantaged Communities was integral to the development of this Scoping Plan. The Council sought 

robust engagement with environmental justice organizations throughout the process to ensure these 

perspectives were prioritized in this Scoping Plan. Members of environmental justice organizations were 

represented on all the Council’s Advisory Panels and the Just Transition Working Group (JTWG), which 

was vital to ensuring that the perspective of Disadvantaged Communities was included in the 

development of their respective recommendations.  

In addition, the Advisory Panels and JTWG consulted with the CJWG as they were developing their 

recommendations. These bodies delivered their recommendations to the  Council in the spring of 2021. 

The Council consulted with the CJWG on the Advisory Panel and JTWG recommendations. The CJWG 

provided feedback on all Advisory Panel and JTWG recommendations at Council meetings in the summer 

of 2021, with slides and recorded presentations available on the Climate Act website. The sectoral 

strategies in this Scoping Plan incorporate CJWG feedback and note where the group provided feedback 

on specific strategies. A compilation of the feedback provided by the CJWG is provided in Appendix B. 

The Council continued engagement with and received feedback from the CJWG in 2022 on the 

development of the Scoping Plan, particularly on the development of Chapter 17. Economywide 

Strategies. 

In addition, in recognition of the unique government-to-government relationship and shared values 

around environmental protection, the State provided information and offered consultation with all State 

and federally recognized Indian Nations with territories that share boundaries in New York State on 

matters before the Council and CJWG. Presentations on the Climate Act were provided at the 2021 and 

2022 Indian Nations Leadership Meetings hosted jointly by DEC, U.S. Environmental Protection Agency 
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(EPA), and Nations’ leadership, which included information and discussions about the draft Scoping Plan 

and draft Disadvantaged Communities criteria. 

The Scoping Plan intends to address past practices where historically marginalized and overburdened 

communities were excluded from State decision-making processes. The Council expects that all State 

entities will work to improve engagement with residents and representatives of Disadvantaged 

Communities to identify and understand the barriers and opportunities at the local level to increase 

participation in the clean energy transition. This includes ensuring that agencies and authorities are 

creating conditions for communities that would not typically engage in administrative processes to do so. 

In addition, in the implementation of this Scoping Plan, including rulemaking processes, administrative 

planning, and investment strategies, relevant New York State agencies, authorities, and entities will seek 

to consult with recognized Indigenous Nations with whom they share overlapping interests, in accordance 

with consultation processes.  

 

 

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0062 
Page 82 of 445



 

Chapter 7. Just Transition 71 

Chapter 7. Just Transition 
As the State continues implementation of the Climate Act, which demands a transition away from 

traditional energy sources and industries, New York will ensure this is a just transition. A just transition is 

one that builds connections, creates opportunity, and ensures a good quality of life for New Yorkers from 

all different walks of life. The Just Transition Working Group (JTWG) was convened by the Climate 

Action Council (Council), as required by Environmental Conservation Law (ECL) § 75-0103(8). The 

Climate Act specifically requires the JTWG to advise the Council on various issues related to workforce 

development and opportunities, conduct a climate jobs study, advise on potential impacts of carbon 

leakage risk to New York industries and communities, identify sector specific impacts, and identify 

electric generating sites that may be closed as a result of a transition to a clean energy sector, including 

the issues and opportunities that are presented by reuse of those sites.54 The materials developed by the 

JTWG are included in Appendices C, D, and E. The Climate Act requires that this Scoping Plan include 

recommendations to aid in the transition of the State workforce and rapidly emerging clean energy 

industry, which is discussed below. 

In addition to the work New York is undertaking, new federal resources under the Inflation Reduction 

Act, the Infrastructure Investment and Jobs Act, and the CHIPS and Science Act provide promising 

opportunities to strengthen New York’s clean energy workforce with enhanced avenues of support for a 

just transition. New and expanded federal tax credits integrating bonuses for prevailing wage and 

apprenticeship requirements assure that New York’s expanded focus on applying these labor standards 

will be met with greater financial benefits for the State. Across all these areas and others that may emerge, 

New York should work to leverage federal tax credits, grants, and financing for infrastructure reuse 

wherever possible to deploy clean energy options that support the State’s future energy mix and the 

State’s current and future energy workforce and trades. To maximize federal support, the technology mix 

should remain flexible to include beneficial technologies incentivized by federal statute. In addition, 

federal resources should be prioritized to assist the State in making needed grid infrastructure 

investments, particularly in legacy/rust belt neighborhoods and other Disadvantaged Communities to 

supplement State and utility processes and investments. The importance of federal and other partnerships 

to achieve the requirements of the Climate Act is discussed further in Chapter 22. Essential Elements. 

 
54 ECL § 75-0103(8)(a)-(f). 
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A truly just transition means that the State must enact measures to ensure that any worker who loses their 

job as a result of climate change mitigation efforts be promptly reemployed with the same or better 

wages, benefits, and terms and conditions of employment, while maintaining their choice of collective 

bargaining representative. Further, jobs created as a result of the State’s climate change mitigation efforts 

should be good, family-sustaining, union jobs, and accessible to all New Yorkers. This can be achieved 

by requiring robust labor standards and worker-focused procurement standards on clean energy, 

resilience, and other emissions reduction and adaptation projects, coupled with concerted efforts to drive 

increased workforce diversity and equity statewide through recruitment efforts, retention policies, and 

promotion opportunities. Finally, a just transition cannot permit privatization of public employment. 

7.1 Just Transition Principles 
The JTWG’s just transition principles, shown in Table 2, were developed to serve as a guide for Advisory 

Panel recommendations with the acknowledgement that each principle may have different applicability 

depending on economic sector. The principles have been developed to support a fair and equitable 

movement from fossil fuel-based economies toward the achievement of the carbon neutral future 

envisioned by the Climate Act. The Climate Act presents economic development opportunities for the 

State and its communities. Accordingly, the principles were also defined with local, regional, and 

statewide job creation and workforce development in mind.  

Table 2. Just Transition Principles 

Category Principle Language 
Stakeholder-Engaged 
Transition Planning 

Engage a diverse range of stakeholders via early, inclusive engagement in 
communities’ transitions to local low-carbon economies, including New York’s 
workforce and the State’s Disadvantaged Communities.  

Collaborative Planning for 
a Measured Transition 
Toward Long-Term Goals 

Encourage collaborative State and community-based long-term planning, capacity-
building, and robust social dialogue in order to ensure a gradual and supported 
transition. 

Preservation of Culture 
and Tradition 

Ensure that transition plans, policies, and programs reflect and respect local 
wisdoms, cultures, and traditions, including recognition of Indigenous sovereignty. 

Realize Vibrant, Healthy 
Communities Through 
Repair of Structural 
Inequalities 

Seek to lift up New Yorkers in the transition to a low-carbon economy by 
implementing transition policies and programs that promote cross-generational 
prosperity and gender and racial equity, in recognition of the disproportionate burden 
of environmental pollution and climate change on Disadvantaged Communities. 

Equitable Access to High 
Quality, Family-Sustaining 
Jobs 

Promote the creation of high-quality, family-sustaining jobs, including union jobs, and 
ensure that new jobs are created in transitioning and Disadvantaged Communities, 
connecting workers to employment opportunities through career services, skills 
training, and infrastructure investments. 

Redevelopment of 
Industrial Communities 

Promote diversified, strengthened economies in the transition to a low-carbon 
economy, examine opportunities for community-centered ownership structures, and 
promote industry recovery, retention, and growth for regions and sectors in transition. 
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Category Principle Language 
Development of Robust 
In-State Low-Carbon 
Energy and 
Manufacturing Supply 
Chain 

Develop a robust in-State low-carbon supply chain, spanning full product life cycles, 
to increase focus on exporting low- and no-carbon products and to ensure that jobs in 
these emerging sectors become more accessible to the local workforce and to 
Disadvantaged Communities. 

Climate Adaptation 
Planning and Investment 
for a Resilient Future 

Integrate climate adaptation into transition planning, including through promotion of 
community resilience and investment in sustainable infrastructure. 

Protection and 
Restoration of Natural and 
Working Lands Systems 
& Resources 

Promote the restoration, conservation, and resiliency of the State’s agricultural and 
natural systems, improving local food security and supply and fostering healthy 
ecosystems, particularly in Disadvantaged Communities through sustainable land 
and natural resource use. 

Mutually-Affirming Targets 
for State Industrialization 
& Decarbonization 

Implement decarbonization policies that simultaneously bolster industry retention and 
sustainable economic development and growth and ensure that economywide 
programs and policies address the social, environmental, and economic challenges 
of workers and communities in transition. 

 

7.2 Workforce Impacts and Opportunities 
Achieving a just and equitable transition will generate numerous opportunities for New York’s existing 

and emerging workforce. At the same time, where certain sectors and occupations face a risk of job 

displacement, the State must work to ensure that job losses are minimized and that any losses come with 

meaningful support and reemployment protections. The State must enact measures to ensure that any 

worker who loses their job as a result of climate change mitigation efforts be promptly reemployed with 

the same or better wages, benefits, and terms and conditions of employment, while maintaining their 

choice of collective bargaining representative. Workers who are reemployed must receive support 

necessary to succeed in their new roles, including comprehensive training on their new role, safety and 

health, and other matters. Since the Council’s JTWG and seven multi-sector Advisory Panels were 

launched, representatives from public, private, academic, environmental, and community groups; labor 

unions; environmental justice communities; impacted industries; and renewable energy developers have 

met on several occasions to debate and analyze the impacts of transitioning to clean energy on the labor 

market. This Scoping Plan identifies the following recommendations to help ensure that New York’s 

workforce is prepared for and stands to benefit from the State’s transition to a clean economy. 

Direct Displaced Worker Support 
New York’s transition toward a cleaner, greener power grid will create both opportunities for economic 

success as well as risks of disruption in communities that have historically relied on fossil fuel power 

plants. New opportunities and challenges will similarly be faced in other sectors of the economy, 

transitioning away from the use of fossil fuels and associated technologies, including buildings, 

transportation, and fuel distribution. As New York leaves fossil fuels behind, and transitions to cleaner 
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alternatives as infrastructure and appliances reach the end of their useful life, some power plants and other 

centers of conventional energy employment will inevitably close. To mitigate any economic impact and 

ensure that current and formerly employed fossil fuel workers benefit from the transition to clean energy, 

it is imperative to support displaced workers as much as possible and early on. This means establishing 

continuing education, Registered Apprenticeships, certifications, and licensing in trades and professions 

for current workers and supporting companies in transitioning their workforce to building operations and 

maintenance, design, construction, and other clean energy jobs. This also means creating a bridge to 

retirement for displaced workers nearing retirement age at the time of a plant or facility closing. The State 

should also provide and coordinate other discrete benefits for displaced workers facing a gap in 

employment or wishing to pursue an alternative path, including transitional unemployment benefits 

(including, but not limited to, supplemental payments), federal and state Continuation of Health Coverage 

insurance, and grants/credits for post-secondary education at two- and four-year programs at public 

institutions (such as through New York’s existing full- and part-time Tuition Assistance Program for City 

University of New York [CUNY] and State University of New York [SUNY]). Support for these 

measures is envisioned to be provided in part from the proposed Office of Just Transition fund (discussed 

further below) working in concert with existing federal and state programs. Consideration should be given 

to businesses and jobs not only in installation, but also in manufacturing and the entire supply chain. 

Engagement with clean energy providers will be important to evaluating current and future workforce 

needs, aligning training with business demand, including by geographical area and, ultimately, developing 

a successful talent pipeline. 

In cases when continued operation of a power plant or other facility/system is needed, even as it winds 

down, efforts should focus on retaining workers while retraining them for new, clean energy jobs. In other 

cases, when facility closures and system transitions are known ahead of time, training and supportive 

services should be implemented while individuals are still working to prepare workers for the transition to 

clean energy. Areas identified to support fossil fuel workers include securing wage support and setting 

aside a fund for on-the-job training, providing resume-writing support and career coaching, and hosting 

job fairs with relevant clean energy employers, while also leveraging opportunities at multi-commodity 

utilities, which will include all major New York utilities pursuant to newly authorized utility and 

community thermal energy network development, for gas utility workers and contractors. Where business 

interests of employers align, other decarbonization-related roles should also be leveraged, for instance, via 

the substantial growth forecasted for electricity transmission and distribution jobs, as well as through 

decarbonization and operation of the gas delivery system during its transition. Periodic surveys will also 

be a useful tool to identify workers’ career status, future interests, timing needs, and other considerations. 
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Distinct strategies and responses must be developed for key existing traditional energy sectors, namely 

electric power generation, transmission, distribution, storage, fuels, and motor vehicles. In electric power 

generation, displaced power plant workers must be supported through retraining, retention, early 

retirement/pension support, and mutual aid/work agreements. For retention, this means paying particular 

attention to the continued employment of workers who learn during the transition period that their jobs 

will be eliminated in the future, using financial incentives to retain these workers in the interim and 

preserve sufficient workforce levels prior to facility closure, thereby enhancing reliability. One option 

would require a cost share by and other forms of support from plant owners, while focusing support on 

workers rather than plant executives. In the transmission, distribution, and storage sector, natural gas 

utility workers should be supported by Public Service Commission (PSC) rules to retrain for roles on the 

electric and/or thermal side of multi-commodity utilities (supported by cost recovery), with specific wage 

floors and protections. In the fuels industry, it will be important to address changes to business-models 

that allow employers to retrain and reorient their workforce for new roles, such as new amenities at gas 

stations and delivery of energy efficiency services at companies previously focused on delivery of home 

heating fuels. Finally, greater attention must be paid to addressing the shift in work for other sectors that 

are central to the transition to a low-carbon economy, such as automotive workers and service technicians 

as internal combustion engines are replaced with electric vehicles (EVs). 

Ensuring Application of Labor Standards 
To ensure a just transition, jobs created as a result of the State’s climate change mitigation efforts should 

be good, family-sustaining, union jobs, and accessible to all New Yorkers. As such, the State should 

apply robust labor standards across all sectors and projects. During implementation, the application of any 

such labor standards by relevant public entities should take into consideration unique sector- and project-

specific characteristics, so as to tailor the standards accordingly.  

As discussed further below, these labor standards should include provisions related to prevailing rate 

requirements and compliance; project labor agreements for construction projects; labor peace agreements 

and employer neutrality agreements for operations and maintenance activity and other permanent 

positions; maintenance of all current state, county, and municipal licensing standards for all trades; and 

apprenticeship utilization. These standards should apply across the range of construction, operations, 

maintenance, and repair activities, as well as where incentives are provided to support new clean energy 

manufacturing facilities. As with existing clean energy contracts, violations or other lack of adherence to 

specific standards should result in incentives being clawed back and other remedies. These standards 
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should also apply to projects undertaken by any political subdivision of the state, including but not limited 

to Industrial Development Authorities and Local Development Corporations.  

Further, the State must enact measures to ensure job security for all workers displaced from their 

positions as a result of climate change mitigation efforts. This support should ensure the prompt 

reemployment of displaced workers with the same or better wages, benefits, and terms and conditions of 

employment, while maintaining their choice of collective bargaining representative. Finally, to ensure that 

the State’s investment in climate change mitigation provides the greatest benefits to New Yorkers, Buy 

American provisions and preferences for New York-based manufacturing should be included in all 

relevant solicitations. 

As New York continues to work toward the Climate Act mandates and the overall energy landscape 

changes, labor standards should be further applied and enhanced to promote family-sustaining wages and 

comprehensive benefits across all sectors and projects, as well as employer-led pre-apprenticeship and 

Registered Apprenticeship training, thereby supporting the development of pathways into good-paying 

union jobs. Project labor and community workforce agreements, prevailing rate requirements, neutrality, 

and labor peace agreements, as well as local and targeted hiring provisions, should be employed across all 

sectors and projects, particularly to incentivize the hiring of workers from Disadvantaged Communities, 

including environmental justice and New York’s Opportunity Zones. Enacting fair pay provisions will be 

particularly important in ensuring that new, clean energy jobs pay as well as or better than former or 

existing jobs. Prevailing wage and project labor agreements, neutrality and labor peace agreements, as 

well as the use of Registered Apprenticeship programs, can help ensure that jobs turn into long-term 

careers for New York residents who live in the local communities hosting clean energy industries.  

As new technologies and solutions emerge to help New York achieve the Climate Act, the State should 

ensure that appropriate labor standards are applied. This is true for applications like large-scale EV 

charging station installation work, green hydrogen infrastructure projects, utility and community thermal 

energy networks, and others. Expanding labor standard application to these emerging sectors will build on 

the foundation of labor standards already in place for sectors such as large-scale renewables and 

community solar.  

Strengthening New York’s application of labor standards should reflect and buttress new rules at the state 

and federal level for labor-related protections, most notably with respect to prevailing wage. At the 

federal level, as discussed further below, prevailing wage requirements and bonuses are included in 
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numerous provisions within the Infrastructure Investment and Jobs Act and the Inflation Reduction Act, 

such that New York’s existing application of and familiarity with prevailing wage will only serve to 

enhance the benefits and savings New Yorkers realize from the federal government, via higher federal tax 

credit levels and greater project uptake. At the State level, new legislation in 2022 expanded the 

application of prevailing wage requirements to cover community solar installations above 1 megawatt 

(MW), also reflected in the State’s main community solar program rules and approvals. These measures 

represent positive steps toward expanded labor standard coverage that should be replicated across sectors 

at appropriate junctures throughout the remaining work of Climate Act implementation, and again should 

apply across all construction, operations, maintenance, and repair activities. 

Exploring Emerging Climate Act-Aligned Technology Opportunities 
From a technology and resource standpoint, the particular mix of climate solutions that New York 

considers and pursues is highly relevant to the achievement of a just transition. For the state’s energy 

workforce and specifically the energy and construction trades working on energy infrastructure, the 

breadth of climate solutions able to be explored and pursued ties directly to the occupations and skillsets 

that will see support and growth in the decades ahead. In the respective sector-specific chapters of this 

Scoping Plan, the technology types and resources available to deliver emissions reductions are covered in 

extensive detail. As a cross-cutting principle, however, where newly emerging technologies and resources 

arise that are aligned with the Climate Act and supportive of the occupations and skillsets of the State’s 

energy trades, those resources should be prioritized – an ‘all of the above clean energy’ approach to 

emerging technology exploration and development.  

Evaluation of these resources should occur on an ongoing basis to monitor trends in cost, availability, 

technology maturity, and other factors. In the last year alone, several relatively nascent resource types 

have seen considerable advancements and show strong promise in meeting these dual characteristics of 

alignment with the Climate Act and support for unionized energy labor and a just transition. These 

resources include community thermal energy networks, green hydrogen, enhanced geothermal, and 

advanced nuclear, among others. While generally not considered emerging technologies, biofuels such as 

renewable natural gas (RNG) have potential to serve as flexible and dispatchable resources, yet many are 

unproven at commercial scale. The evaluation should be consistent with the evaluation of alternative fuels 

as discussed in Chapter 13. Electricity. These resources are also relevant to a just transition given the 

alignment in skillsets of many existing workers and trades who may be involved in their future use, as 

discussed in other chapters such as Chapter 18. Gas System Transition. Notably (and as discussed further 
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below), many of these emerging resource types are poised to benefit substantially from newly available 

federal investments.  

• Community thermal energy networks: In 2022, the State enacted the Utility Thermal Energy 

Network and Jobs Act, advancing a new initiative to develop regulatory structures and 

pilot/demonstrate utility thermal energy networks across the state’s utility service territories. 

These thermal energy networks are rapidly emerging as a key strategy to scale up building 

decarbonization from a “building-by-building” to a “community-by-community” approach, and 

critically, they provide overlapping job needs with the skilled pipe trades workforce that has 

historically worked on gas pipelines. Specifically, advancing thermal energy networks will mean 

significant job opportunities across multiple trades, from trenching and drilling, pipeline and 

plumbing installation, and electrical work to heating, ventilation, and air conditioning (HVAC) 

and ductwork, construction and assembly, and ongoing maintenance and operations activities. As 

they are piloted, and gain benefit from federal tax credits for commercial geothermal installations 

and thermal energy storage systems, these thermal energy networks have the potential to help 

establish a major transition strategy for gas utilities and their workforces and contractor bases to 

shift to being clean thermal energy providers. In addition, many state campus facilities (State 

University of New York [SUNY], New York State Office of General Services [OGS], New York 

State Department of Corrections and Community Supervision, etc.) are ideal candidates for the 

installation of thermal energy networks, particularly at higher education institutions where 

demonstration projects can be paired with research and student learning opportunities. 

• Green hydrogen: As described in several sectoral chapters of this Scoping Plan, green hydrogen, 

as defined in Chapter 2. The Time is Now to Decarbonize Our Economy, has seen notable 

advancements, offering new opportunities for the production and consumption of hydrogen in 

important strategic applications, including where electrification is difficult. Coming out of the 

Infrastructure Investment and Jobs Act, the U.S. Department of Energy has released the Funding 

Opportunity Announcement for the establishment of multiple Hydrogen Hubs across the country, 

with up to $1 billion in funding to ultimately be available to each winning hub. New York is 

leading a coalition of northeast states and partners to compete for one of these Hydrogen Hubs, 

with the intent of securing a Hub award and cementing a durable hydrogen ecosystem in the 

northeast. Furthermore, the federal Inflation Reduction Act includes brand new and substantial 

production and investment tax credit incentives for hydrogen, which will provide a significant 

boost to the economic competitiveness of hydrogen in the near future. Hydrogen offers strong 

workforce promise for numerous energy trades, including those working in construction and 

installation, operations and maintenance, distribution and storage, and other occupational roles. 
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• Enhanced geothermal: Enhanced geothermal systems (EGS) create human-made geothermal 

reservoirs in locations where naturally favorable amounts of permeability and/or water are 

lacking. EGS reservoirs are created by first drilling wells and then pumping water to create 

permeability, thereby providing the three principal elements necessary for water to be circulated 

continuously and be used for electricity production or direct use. New York will be able to benefit 

from progress made at a national level, including through the U.S. Department of Energy’s 

Enhanced Geothermal earth shot, a department-wide effort to dramatically reduce the cost of EGS 

by 90%, to $45 per megawatt hour by 2035. From a labor and workforce perspective, EGS 

provides the opportunity to learn from the tools and expertise of the oil and gas sector and to 

easily pivot oil and gas workers to this new geothermal application. This resource would provide 

opportunities for existing in-State workers and allow for the attraction of new workers from 

across state lines. These and other learnings from the active research and demonstration activity 

underway at the Cornell University Borehole Observatory should inform future EGS activity 

across the state.55    

• Advanced nuclear: Advanced nuclear technologies are another emerging resource that could 

contribute to New York’s achievement of 100% zero-emissions electricity by 2040 and help 

realize a just transition for the state’s energy trades. Advanced small modular reactors (SMR) 

encompass a variety of sizes, technology options, capabilities, and deployment scenarios, from 

tens up to hundreds of megawatts and with potential use for power generation, process heat, 

desalination, or other industrial uses. According to the U.S. Department of Energy, advanced 

SMRs offer many advantages, such as relatively small physical footprints, reduced capital 

investment, ability to be sited in locations not possible for larger nuclear plants, and provisions 

for incremental power additions, along with offering distinct safeguards, security, and 

nonproliferation advantages. However, key issues pertaining to waste management and storage 

will still need to be addressed and resolved for advanced nuclear to see adoption at scale, and the 

State must rigorously scrutinize these and other challenges as part of any future evaluations of 

advanced nuclear. Nonetheless, with considerable new federal tax credit incentives, along with 

vital research and development funding from the federal CHIPS and Science Act and other bills, 

the prospects of economically competitive advanced nuclear have grown substantially. And, in 

many of the same ways that New York’s existing upstate nuclear fleet strongly supports a variety 

 
55 Cornell University. “Earth Source Heat: Creating carbon neutral, deep geothermal heating systems.” Earth Source Heat. 

https://earthsourceheat.cornell.edu/.  
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of energy trades, advanced nuclear offers the potential for a zero-emission power plant setting 

that current power plant workers could transition into readily. 

These promising resources and other emerging technologies supporting Climate Act requirements and 

goals and a just transition should take on special consideration in future planning, policies, and programs, 

such as current and future proceedings to define and achieve 100% zero-emissions electricity by 2040, to 

undertake utility gas system planning, and beyond. 

Targeted Financial Support for Businesses and Related Entities 
To build a diverse, equitable, and inclusive clean energy economy, businesses must be supported with 

targeted financial support to ensure access to contracting and procurement opportunities in the transition 

away from fossil fuels. Funding must provide for supported on-the-job, recruitment, training, hiring, and 

job retention for businesses in Disadvantaged Communities, minority- and women-owned businesses 

(MWBEs), service-disabled veteran-owned businesses (SDVOBs), employee-owned businesses, 

cooperatives, design and installation firms, community-based organizations, start-ups, and unions, as well 

as pre-apprenticeship and apprenticeship programs. Government support for MWBEs and SDVOBs 

should include support on bonding, insurance programs, and access to public financing to support the 

business and the payroll for prevailing wages and apprenticeships. Concurrently, manufacturing of clean 

energy components and equipment must be promoted locally to stimulate the economy and increase job 

growth, with an emphasis on revitalizing legacy/rust belt cities and Disadvantaged Communities. 

Government support must target efforts both specific to clean energy technologies and to affected regions. 

The focus must be on creating stable, well-paid jobs as opposed to takeover by out-of-state workers in the 

gig-economy. Entrepreneurship training and small business start-up support could further increase small 

business creation and ownership in climate adaptation and resilience products and services, particularly 

by MWBEs and SDVOBs. In general, eligibility for such targeted financial support should include strong 

preference for entities with unionized workforces or labor peace agreements.  

Bolstering Training Curriculum and Programs  
New training curricula, trained trainers, and comprehensive training programs will be critical to this 

economywide transition. These programs must be developed with a focus on Disadvantaged Communities 

and be designed to meet employer hiring needs. The New York State Energy Research and Development 

Authority (NYSERDA) Climate Justice Fellowship is one example of a program that funds fellows from 

Disadvantaged Communities to advance climate justice and clean energy in their respective communities. 

Programs that target individuals with barriers to employment must include support for wrap-around 
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services and leverage other state and local programs that can provide more comprehensive support with 

case managers shadowing and mentoring trainees through hiring and while on the job. Additional efforts 

should target career awareness, education outreach, and clean energy training at traditional education 

channels such as P-12 schools, Pathways in Technology Early College High Schools, Boards of 

Cooperative Education Services, labor unions, community colleges, and four-year colleges and 

universities, with a strong focus on integrating new, emerging technologies across these efforts. Some of 

the most successful education outreach programs feature ambassador programs, mentoring, job 

shadowing, science fairs, career days, guest speakers, and work site visits to generate excitement around 

clean energy and expose students to different career pathways early on. General science, technology, 

engineering, and mathematics programming should be expanded to include clean energy content leading 

to industry-recognized certificates, advanced training, internships, pre-apprenticeship programs, 

Registered Apprenticeship, and job placement. Within community and four-year colleges and universities, 

the State should support the development of decarbonization curricula by qualified subject matter experts 

and training entities for the fields of engineering, architecture, construction, and related programs. New 

curricula should be shared across SUNY and CUNY campuses. Collaborations with professional 

organizations, unions, and for-profit training groups can further be beneficial in developing training 

programs that advance worker rights, climate justice, and GHG mitigation efforts and scaling them 

statewide. 

 

To directly enhance the benefits of new training curricula and programming for underserved communities 

and other priority populations, energy code education and training should be brought to frontline 

contractors. This can be achieved by working with local contractor networks to bring energy code training 

– including new building or installation practices – to their sites, workplaces, or events; continuing 

support for younger New Yorkers (ages 16 to 24) as well as older workers in green building and 

technology training and apprenticeships; and designing and funding training to be accessible in terms of 

mode or channel, time and resource commitment, language, and educational level (e.g., increased online 

trainings, abbreviated guidelines, translation, staff resources for live training or support). Collaboration on 

new training curricula between NYSERDA, New York State Department of Labor (DOL), and existing 

apprenticeship programs to support clean, green, and zero-emission technologies should also supplement 

what can be achieved through local contractor networks. Such curricula can also be informed by other 

labor management-sponsored training programs that exist for operations, maintenance, and supply chain 

jobs. Finally, pre-apprenticeship programs with direct entry status can be a resource for recruitment of 

local workforce with a direct pathway into union apprenticeship programs. 
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Expanded Comprehensive Career Pathway Programs 
The State must develop comprehensive programs to develop career pathways into clean energy for both 

existing and future workers. Existing workers include workers from transitioning fossil fuel, clean energy 

industries, manufacturers, community-based organizations, MWBEs, SDVOBs, as well as State/public 

workers. Existing workers must be given access to technical skill development (upskilling) based on the 

most current, nationally recognized curricula and state-of-the-art labs and training equipment. This 

includes training on energy efficiency, building electrification, and healthy homes/buildings in 

coordination with adjacent industries that work in homes. Working with unions will be crucial to 

incorporating renewable energy and decarbonization training into existing and new Registered 

Apprenticeship programs. Additionally, workers must be provided with opportunities for career 

advancement, including management and leadership training. Future workers are new entrants (primarily 

entry-level) to clean energy, often young adults (ages 16 to 24) with high school degrees whose success 

depends on workforce development programs such as Youth Build and Job Corps, pre-apprenticeships, 

internships, and jobs with clean energy employers. Career awareness and supportive services are key to 

ensuring job placement and retention, particularly for members of Disadvantaged Communities and other 

underrepresented segments of the population (such as women, single parents, and formerly incarcerated 

individuals). Technical skills should further be complemented by professional skills, such as 

communication, leadership development, and workplace etiquette to ensure long-term success. Climate 

Justice Job Corps Fellowships for both entry-level and transitioning workers, as well as employer-

sponsored on-the-job and Registered Apprenticeship programs, can serve as a meaningful pipeline to 

good-paying clean energy careers. 

Community Engagement, Stakeholder Input, Market Assessments  
Finally, it is imperative to continue stakeholder engagement to identify and assess industry skills gaps, 

employee demand, as well as curriculum and training needs. Open dialogue among relevant stakeholders 

will be key to sharing needs and best practices, support industry opportunity awareness, and enhance 

recruitment efforts for new, transitioning, and existing workers. Particular attention must be placed on 

unions, unionized workforces, and other fossil fuel workers to understand and leverage transferrable skills 

with complementary training in both energy and non-energy roles. In addition, the needs of people in 

frontline communities, indigenous community members, formerly incarcerated New Yorkers, women in 

nontraditional trades, new immigrants, and people transitioning from unemployment must be prioritized. 

Strategies must be in place to reach underrepresented communities and to include them in the 

development of clean energy policies, strategies, and solutions, ensuring their voices are not only heard 

but also drive the successful achievement of New York’s clean energy future. These strategies include 
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campaigns to build public awareness of climate change effects and solutions, including co-benefits of 

actions to mitigate and adapt to climate change through public calls for ideas and projects to advance 

Climate Act requirements in Disadvantaged Communities. Finally, all such strategies for community 

engagement and stakeholder awareness should be accompanied by robust Specific, Measurable, 

Achievable, Relevant, Time-bound (SMART) targets. 

The State should build on the 2021 JTWG Jobs Study and recurring New York Clean Energy Industry 

Reports to develop market assessments that can help understand emerging sectors and technologies, 

surrounding workforce needs and opportunities, and how to ensure job prospects are equitably realized 

amongst new, transitioning, and existing workers, with careful attention to those from Disadvantaged 

Communities. This should include ongoing tracking of employment trends along with prospective 

analysis to identify existing and potential workforce development assets and the additional market needs 

to support growth across the clean energy economy. In the near term, such studies should focus on critical 

existing decarbonization activities needed to rapidly accelerate within this decade, such as building 

efficiency and electrification and offshore wind, but should also be planned for nascent technologies 

including thermal energy networks, green hydrogen production and use, geothermal, and advanced 

nuclear, as well as for more established alternative fuels such as RNG and biofuels. Direct engagement 

with Registered Apprenticeship programs is vital to understand existing skills and various career 

pathways and properly develop curricula and training requirements to assist both new workers and 

existing workers. This direct engagement will supplement contractor-/employer-based workforce 

development initiatives and engagement. 

Such assessments should also evaluate the labor impacts of the gas system transition including jobs and 

occupations that will be needed to support leak detection and repair, the decommissioning of systems, 

transitioning customers to thermal energy networks, and more. Analysis for new clean energy 

technologies should incorporate skills transferability to evaluate which existing jobs can be readily 

transitioned to support clean energy deployment. In addition, future analysis should collect and examine 

the anticipated total cost of wage and benefit packages for jobs that are created. Finally, workforce 

analysis should consider the timeline of transition, including special attention to the pace of potential 

displacement relative to creation of replacement job opportunities. 

General Considerations 
As New York and the world at large adapts to a new reality in the wake of the COVID-19 pandemic, 

workforce development and training initiatives will also be required to adjust. Flexibility and resilience 

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0062 
Page 95 of 445



 

Chapter 7. Just Transition 84 

are two important characteristics of successful workforce training models, enabling online and in-person 

training with courses offered in multiple languages and at different times to accommodate various health, 

safety, and learning needs. The most effective workforce development efforts further combine robust 

diversity, equity, and inclusion initiatives; generous wrap-around services; and relevant safety training 

(such as the Occupational Safety and Health Administration and EPA) as applicable. To the extent 

possible, training entities should leverage State, federal, or other funding to cover training and education 

costs and, thereby, eliminate barriers for both employers and individuals. Collaboration among relevant 

State entities, such as NYSERDA, CUNY, SUNY, New York Power Authority (NYPA), Empire State 

Development (ESD), DOL, and an Office of Just Transition (see below) will be critical in ensuring an “all 

government approach” to designing, implementing, and resourcing the above-referenced workforce 

development and training efforts. Finally, since the path to a carbon neutral economy requires new skills 

and expertise and likely new job titles, and since agencies already have hiring needs that do not align 

perfectly with existing civil service titles, the Department of Civil Service should also be directly 

involved in collaboration and engagement.  

Office of Just Transition and Worker Support and Community Assurance Fund 
Taking this information into consideration, New York has a need for a state apparatus to guide the 

ongoing programmatic and policy work needed to implement the measures described above. That 

apparatus should take the form of a newly created, dedicated state office charged with realizing a just 

transition and resourced with an accompanying fund, which would be overseen and administered by the 

office in consultation with DOL and NYSERDA, to provide support for workers, communities, and other 

transitional priorities. The Office of Just Transition will help coordinate all funding and financial 

incentives for workforce development, community support, existing worker support, and new worker 

support related to the Climate Act transition. 

In recent years, other U.S. states contending with power plant closures and other energy transition impacts 

have begun to establish similar offices and funds dedicated to the achievement of a just transition for 

affected workers and communities.56 While this activity has generally been concentrated in states with 

vertically integrated utility markets and specifically those facing impending coal plant closures, several of 

the states advancing these frameworks share with New York both ambitious climate laws and 

 
56 Takemura, Alison. October 3, 2022. “The best policies to help coal towns weather the switch to renewables.” Canary Media. 

Accessed at https://www.canarymedia.com/articles/just-transition/the-best-policies-to-help-coal-towns-weather-the-switch-to-
renewables.  
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membership in the U.S. Climate Alliance, most notably, Colorado, Illinois, and New Mexico. While New 

York’s circumstances differ in important ways compared with these states, there is merit in New York 

advancing a similar framework of a dedicated office and fund to guide and centralize the implementation 

of a just transition as the state works to realize the goals of the Climate Act. As New York establishes an 

office of just transition and an accompanying fund to support workers, communities, and other related 

transition priorities, it can draw upon the experience of these sister states and fellow U.S. Climate 

Alliance members.  

The office could be an independent entity, housed within an existing agency, administered jointly by 

multiple agencies, or reside as an office within the Governor’s Office (for similar example, see the Office 

of Language Access). Housing the office within the Governor’s Office could be the most effective way to 

give it the prominence and importance it will need to be influential in working across the full breadth of 

state government. 

As the mission and programmatic priorities of the office and fund are built out, there are three main areas 

to focus on in the near- to medium-term: host community support, existing worker support, and new 

worker support.  

• Host community support: New York should enact legislation to expand and extend the Electric 

Generation Facility Cessation Mitigation Program and transfer administration of the program to 

this proposed Office of Just Transition. The program was created to provide funding assistance to 

support counties, towns, cities, villages, school districts and special districts that experience a 

reduction in real property taxes and/or payments in lieu of taxes stemming from the closure of an 

electric generation facility. Currently, ESD administers the program in consultation with 

NYSERDA and New York State Department of Public Service (DPS). As of April 2021, New 

York has authorized a total of $140 million for the program largely through Regional Greenhouse 

Gas Initiative (RGGI) and the Clean Energy Fund. The program is currently scheduled to close to 

new applicants on July 1, 2025. It is likely that more funding will be needed to address future 

eligible closures, based on tax data compiled by the JTWG (see the power plant inventory in 

Appendix D: Power Generation Sites Identified by the JTWG). The program should be extended 

beyond 2025 and increased with new funding in order to help meet future needs beyond currently 

available budgets. A portion of new funding should also be available to provide energy transition 

and economic development planning grants for communities, building on and aligning with 

existing resources available – and ensuring that the office can help with continued support for 

communities already navigating the energy transition, including localities previously hosting coal 
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power plants. Finally, through this category, the Office would also seek to provide funding and 

other measures to support community-led visions for just transition transformations at a local and 

neighborhood level across the State. 

• Existing worker support: The Office of Just Transition should provide support to existing 

energy workers facing known or potential displacement from their current positions/occupations, 

through mechanisms described above. Significant new funding should supplement existing 

support programs already available through state agencies and authorities. This funding should 

provide, among other efforts, wage and benefit bridge funding for retirees and re-trainees facing a 

decline in their compensation and benefits. The office should also create incentives for retention 

of workers at a plant or facility that is closing but requires continued operations in the interim. 

For the roughly 150,000 traditional energy workers currently employed in the state, funding 

should help provide resources for a meaningful portion of workers facing known or potential 

displacement, especially after factoring in natural rates of retirement as well as 

sectors/occupations not expected to face displacement (e.g., electricity transmission and 

distribution employment). To ensure that displaced workers are promptly and successfully 

reemployed, the Office of Just Transition would work with DOL to actively track all displaced 

workers, conduct skills assessments for each such worker, and facilitate training that will equip 

them to succeed in their new placement – among other measures to ensure such workers are 

prioritized for filling newly created clean energy positions. In addition, as mentioned above, the 

office’s programming in this category would also be intended to provide and coordinate 

additional benefits for displaced workers, including transitional unemployment benefits 

(including, but not limited to, supplemental payments), federal and state Continuation of Health 

Coverage insurance, and grants/credits for post-secondary education at two- and four-year 

programs at public institutions. 

• New worker support: Another key portion of the office’s work and funding should be set aside 

to support new workers seeking entry into emerging clean energy occupations. This support can 

take the form of a number of mechanisms as outlined above, including for apprenticeships, pre-

apprenticeships, and other forms of early-career training, and it should be focused on expanding 

access to clean energy jobs in underserved and historically marginalized communities. Given the 

scale of new clean energy workers that will be needed to fill the 2030 jobs forecast and beyond – 

more than 200,000 new jobs – it is expected that significant new funding will be needed to 

provide this new worker support, which is typically more costly on a dollar-per-capita basis than 

retraining/upskilling support for existing workers.   
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Finally, when the Office of Just Transition is working with any State or municipal employees, any efforts 

to support workers will need to be consistent with New York State Civil Service Law and in cooperation 

with any applicable collective bargaining representatives. 

7.3 Measures to Minimize the Carbon Leakage Risk and Minimize Anti-
Competitiveness Impacts 
In its transition to a net zero emission economy, the State must also consider the issue of GHG emissions 

“leakage.” The Climate Act defines leakage as, “a reduction in emissions of greenhouse gases within the 

state that is offset by an increase in emissions of greenhouse gases outside of the state.”57 The concept of 

leakage is important given the fact that climate change is a global problem, whereas the State’s policy 

authority is confined to activities within its borders. New policies that increase the cost of energy, reduce 

the reliability of energy, or increase the cost of emitting GHGs could cause businesses to shift their 

production outside of New York State, or avoid the State altogether, and instead invest in out-of-state 

locations with lower energy costs and/or less stringent environmental and GHG emission reduction 

policies. Mitigating leakage risk is of interest to the State for both climate and economic reasons, which is 

further demonstrated by the Climate Act requirements related to mitigating anti-competitive impacts and 

for the emission reduction regulations ultimately adopted by New York State Department of 

Environmental Conservation (DEC) to incorporate measures to minimize emissions leakage. Throughout 

any future potential policies and programs, the State should consider and enact measures to minimize the 

risk of energy-intensive and trade-exposed (EITE) industries moving out-of-state as a result of emissions 

reduction actions, including as discussed in Chapter 14. Industry and Chapter 17. Economywide 

Strategies. 

As the State implements this Scoping Plan, it will need to carefully monitor the potential for unintended 

emissions and economic leakage. The following are potential measures to mitigate this risk. A more 

detailed analysis can be found in Appendix C. 

• Recognize early action: The State should credit emitters for early investments to reduce their 

GHG emissions. The absence of early action credit could discourage short-term emission 

reductions by firms as they await the onset of a new system and the establishment of their 

baseline. 

 
57 ECL § 75-0101(12).  
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• Set industry-specific benchmarks: If assigning emission reduction targets to individual 

emitters, the State should apply benchmarks for the emissions intensity of their production, taking 

into account current technology and types of emissions and adjusting them over time to reduce 

the risk of leakage caused by the imposition of infeasible reduction requirements.  

• Utilize market forces: The State should consider measures to financially incentivize emission 

reductions while also providing emitters with compliance methods intended to mitigate leakage, 

thereby increasing the cost-effectiveness of reducing emissions, such as through a cap-and-invest 

program. 

• Minimize business impacts on industry: Consistent with the approaches to mitigate anti-

competitive impacts put forward in Appendix E, the State should give careful consideration to 

EITE industries when establishing economywide emissions reduction policies. Such policies 

should avoid placing outsized compliance burdens on these industries, look to identify measures 

to mitigate compliance costs, and consider opportunities for allowing alternative compliance 

measures. 

• Buy American and Buy New York: Requirements and preferences for the content of 

manufactured goods can limit leakage by incentivizing the procurement of components 

manufactured consistent with more stringent environmental regulations. Buy American and Buy 

New York policies can furthermore prioritize in-State companies that support local hiring and 

bring high-road green jobs to New York. 

7.4 Power Plant Retirement and Site Reuse 
On the road to achieving the power sector goals within the Climate Act – namely, the 70x30 and 100x40 

mandates – the existing power sector will undergo significant evolutions and transformations, leading to 

uncertain outcomes for conventional power plants (primarily fossil fuel) and their workers and host 

communities. These impacts were contemplated by the Climate Act as something New York would have 

to proactively plan around. Specifically, the Climate Act tasked the JTWG with two discrete deliverables, 

which they considered with the leadership of a Power Plants Subgroup formed specifically to tackle these 

power plant topics. These two tasks are identifying generation facilities that “may be closed as a result of 

a transition to a clean energy sector” and identifying issues and opportunities presented by the reuse of 

those sites.  

The JTWG and Power Plants Subgroup set about to tackle these two tasks with a robust, data-driven 

approach rooted in real-world case-studies and the “facts on the ground” as much as possible, while 

acknowledging that future scenarios would not be known and fixed. These full work-products are made 
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available in Appendix D, with the results making clear that power plant reuse is an area where there are 

both challenges as well as promises of opportunity moving forward. 

7.5 Jobs Study 
In accordance with the Climate Act, the JTWG also provided oversight to a Jobs Study, serving to 

forecast clean energy job growth tied to the State’s decarbonization goals, with the following specific 

objectives:58 

• The number of jobs created to counter climate change, which shall include but not be limited to 

the energy sector, building sector, transportation sector, and working lands sector  

• The projection of the inventory of jobs needed and the skills and training required to meet the 

demand of jobs to counter climate change  

• Workforce disruption due to community transitions to a low-carbon economy 

The Jobs Study team leveraged its modeling framework and analysis to better understand and characterize 

job requirements and how those requirements can be constructed into workforce training and 

development pathways, including for priority populations and Disadvantaged Communities.  

Summary of Jobs Study Findings  
The Climate Act tasked the JTWG with conducting a study of the jobs needed to counter climate change, 

with explicit direction to focus on the buildings, fuels, electricity, transportation, and natural working 

lands sectors. A competitive process was established to select a team of leading consultants in the field of 

clean energy workforce to undertake this new analysis to accompany and complement the integration 

analysis work.  

The Jobs Study team, which consisted of BW Research, NYSERDA, DOL, and members of other State 

agencies including DEC, ESD, New York State Department of State (DOS), NYPA, and Long Island 

Power Authority (LIPA), conducted and supported a rigorous literature review to derive the analytical 

framework and methodology deployed to this analysis. Further, the Jobs Study team qualified and 

calibrated its analytical model by benchmarking its outputs against other modeling frameworks that have 

been previously validated. The Jobs Study focuses its analysis on a baseline year of 2019 and provides 

data outputs in five-year increments through 2050 (i.e., 2019, 2025, 2030, 2035, 2040, 2045, and 2050). 

 
58 ECL § 75-0103(8)(g). 
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The Jobs Study findings have been updated to align with the “2022 vintage” of the integration analysis 

described in Chapter 9. Analysis of the Plan. 

Grounded by projected investments in the State’s clean energy economy, the Jobs Study focuses on the 

opportunity to create jobs associated with New York’s decarbonization pathways. Currently, the Jobs 

Study does not provide additional sensitivity analysis nor does it articulate the potential for low-carbon, 

export-oriented economic development. Nonetheless, that opportunity represents a potentially significant 

additional upside in an emerging global marketplace much greater in size than New York. The Jobs Study 

modeling framework comprised energy supply and energy demand represented by four primary sectors 

(electricity and fuels for energy supply, and buildings and transportation for energy demand). Further, a 

total of 28 subsectors were included in the modeling framework and analyses.  

The following key highlights from the Jobs Study are presented as evidence of the significant growth 

anticipated over the next 30 years: 

• Across 21 subsectors, total employment increases by over 60% from 2019 to 2030, adding at least 

211,000 new jobs in the state of New York. Just seven subsectors experienced displacement of 

22,000 jobs, or 14%, in this time period. Overall employment in the four primary sectors 

increases by at least 189,000 jobs from 2019 to 2030, or a 38% increase in the workforce. The 

number of jobs added from growing subsectors outnumbered jobs lost in displaced subsectors by 

a ratio of approximately 10 to one.  

• Overall employment in the four primary sectors from 2019 through 2050 increases by at least 

269,000 jobs, or a 54% increase in the workforce.  

• The buildings sector accounted for well over half of all jobs added in growing subsectors from 

2019 to 2030, with the most sizeable increases in added jobs found in the residential HVAC and 

residential shell subsectors. This finding indicates the need to expand the residential and 

commercial building workforce training considerably before 2030 to meet the expected need.  

• Conventional fueling stations (gas stations) account for over one-third to almost one-half of all 

displaced jobs in the primary sectors from 2019 to 2030, as more drivers shift to lower-cost 

charging of EVs. This finding indicates that traditional fueling stations will likely need to adapt 

beyond providing gasoline for cars to avoid diminishing opportunities for revenue and 

employment.  

• In the electricity sector, more mature subsectors like transmission, distribution, and solar will see 

strong growth between 2019 and 2040, while more nascent subsectors like offshore wind, storage, 

and hydrogen are expected to experience exponential growth. This finding indicates that parts of 

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0062 
Page 102 of 445



 

Chapter 7. Just Transition 91 

the growing electricity sector will be able to build upon their current established workforce, while 

other parts of this sector will almost need to start from the beginning because they have little, if 

any, existing workforce foundations.  

The Jobs Study also provides an estimate of how jobs will change from 2019 to 2030, by industry, 

occupation, wages, and geography across the state of New York, under both modeled scenarios, in the 

four primary sectors. All the major industry categories for the Jobs Study, which include construction, 

professional services, manufacturing, and other supply chains, saw a net increase of employment in the 

four primary sectors.  

The largest net employment increases were found in the construction and manufacturing industries. In the 

growth subsectors, over three-quarters of total added jobs will be found in the construction industry. In 

the displaced subsectors, over four out of five industry jobs lost will be found in the other supply chain 

industries, which include transportation and warehousing, utilities, wholesale, and retail industries.  

Additional key findings from the 2021 Jobs Study include the following:  

• Geographically, the net job increases from 2019 to 2030 are found in every corner of the State, 

with each of New York’s five regions seeing an increase of between 10,000 and 48,000 net new 

jobs. This finding indicates that each of the regions should prioritize workforce development 

efforts and training to supply a well-prepared labor force for these growing positions. While not a 

direct finding from the Jobs Study, the Council observes that as energy activities increasingly 

shift from predominantly supply-oriented to demand-side oriented (buildings, transportation, 

distribution, etc.), this creates the opportunity to drive significant overall job creation as well as 

company ownership in the communities where energy use is most concentrated, including in 

urban areas.  

• Occupationally, the largest job increases from 2019 to 2030 will be found in installation and 

repair occupations. They are expected to account for almost two-thirds of added jobs in the 

growth subsectors. This finding indicates that additional research should be done to understand 

the education and training resources that lead into these positions and the different career paths 

that can be found in this category of occupations. 

• Though there is clear growth in job opportunities at all parts of the income spectrum, the wage 

profile of jobs in the four sectors – energy, building, transportation, and working lands – shows 
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the largest increase from 2019 to 2030 in middle wage positions ($28 to $37 an hour),59 while 

high wage (>$37 an hour) and low wage positions (<$28 an hour) grow at slower rates. This 

finding goes against national and statewide trends that have seen middle wage positions decline 

over the last 50 years. 

 

 

 

 
59 Boehm, Michael. February 8, 2014. “Job polarization and the decline of middle-class workers’ wages.” Vox EU. 

https://voxeu.org/article/job-polarisation-and-decline-middle-class-workers-wages and Chicago Metropolitan Agency for 
Planning. May 25, 2018. Technology, Tastes, and Demographic Shifts Contribute to Job Polarization in the U.S. Accessed at 
https://www.cmap.illinois.gov/updates/all/-/asset_publisher/UIMfSLnFfMB6/content/technology-tastes-and-demographic-
shifts-contribute-to-job-polarization-in-the-u-s-. 
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Chapter 8. Public Health 

8.1 Principles 
Climate change will have vast and varied impacts on public health and is already affecting the people and 

resources of New York. New York continues to make progress on its goal to becoming the healthiest 

State through continued implementation of the New York State Prevention Agenda and recent adoption of 

the Health Across All Policies approach.60,61 The Prevention Agenda is the State health improvement 

plan, the blueprint for State and local action to improve the health and well-being of all New Yorkers and 

promote health equity. It is based on several cross-cutting principles and has goals ranging from reducing 

worker injury and illness to reducing exposure to air pollution. The Health Across All Policies approach 

is a collaborative effort that considers health across many sectors such as housing, transportation, 

education, environment, parks, and economic development. 

 

Embodiment of these principles is critical for developing a successful climate policy. The Climate Act 

provides a foundation that incorporates these principles in that it requires consideration of impacts to 

public health and Disadvantaged Communities, as well as mitigation actions that will address health 

impacts. This Scoping Plan goes further, identifying specific opportunities to reduce emissions, support 

communities, reduce existing health risks, and avoid introducing new risks. This chapter seeks to describe 

 
60 New York State Department of Health. 2019. “Prevention Agenda 2019-2024 New York State’s Health Improvement Plan.” 

Accessed at https://www.health.ny.gov/prevention/prevention_agenda/2019-2024/. 
61 New York State Department of Health. “Health-Across-All-Policies Initiative Launched to Support the Prevention Agenda 

Goal of Becoming the Healthiest State.” Accessed on November 23, 2021 at 
https://www.health.ny.gov/prevention/prevention_agenda/health_across_all_policies/. 

Cross-Cutting Principles of the Prevention Agenda 

To improve health outcomes, enable well-being, and promote equity across the lifespan, the 
Prevention Agenda has several cross-cutting principles:  

• Focuses on addressing social determinants of health and reducing health disparities 
• Incorporates a Health Across All Policies approach 
• Emphasizes healthy aging across the lifespan 
• Promotes community engagement and collaboration across sectors in the development and 

implementation of local plans 
• Maximizes impact with evidence-based interventions for State and local action 
• Advocates for increased investments in prevention from all sources 
• Concentrates on primary and secondary prevention, rather than on health care design or 

reimbursement 
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both the direct and indirect human health impacts of climate change and the health co-benefits of climate 

change mitigation and adaptation strategies and policies. 

8.2 Climate Change Impacts on Public Health 
Climate change directly and indirectly impacts physical, social, and mental health and will intensify some 

health stressors and cause other new health threats to emerge. Possible health impacts are far-reaching, 

even if not all are equally likely to occur among New Yorkers in the immediate future.  

In 2021, the 26th Conference of Parties emphasized public health more than ever before and referred to 

climate change as a “public health emergency.”62 Recently, the editors of over 200 medical journals 

united to issue a call for urgent government action to address global warming and protect public health 

and nature.63 The New York State Energy Research and Development Authority (NYSERDA) ClimAID 

report describes the impacts and adaptation strategies for New York’s water resources, coastal zones, 

ecosystems, agriculture, energy, transportation, and telecommunications sectors, as well as vulnerabilities 

and adaptation strategies related to climate change and public health. According to the New York State 

Department of Health (DOH) Climate and Health Profile,64 there are several potential climate-related 

health impacts in the State: 

• Increased heat stress (such as heat edema, heat stroke, heat cramps, heat stress, and dehydration) 

and other heat-related morbidity and mortality 

• Exacerbation of respiratory conditions (including pneumonia, asthma, and chronic obstructive 

pulmonary disease) and cardiovascular disease 

• Increased risk for food- and water-borne diseases due to increasing temperatures and flooding 

• Increased duration and severity of allergy symptoms due to increased duration and intensity of 

pollen season 

• Increased risk for vector-borne diseases (such as Lyme disease, West Nile virus, and other 

pathogens) 

• Increased risk of injury and death following extreme precipitation events and flooding 

 
62 Romanello, M., et al. 2021. “The 2021 report of the Lancet Countdown on health and climate change: code red for a healthy 

future.” The Lancet. 398(10311): 1619-1662. 
63 Atwoli, Lukoye, et al. “Call for Emergency Action to Limit Global Temperature Increases, Restore Biodiversity, and Protect 

Health.” See for example the New England Journal of Medicine, September 5, 2021. 
64 New York State Department of Health. 2015. Building Resilience Against Climate Effects (BRACE) – Climate and Health 

Profile. Accessed at climatehealthprofile6-2015.pdf (ny.gov). 
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Other significant impacts associated with public health that are not listed above include droughts, rising 

sea levels that threaten infrastructure, saltwater intrusion of the State’s groundwater resources (which may 

impact drinking water supplies), poor indoor air quality (such as mold and moisture), and deteriorating 

outdoor air quality, particularly ground-level ozone that increases with rising temperature.65 Climate 

change will add uncertainty to the continuity of the food system, which may have impacts on food 

security, particularly in low-income communities.66 Heatwaves and extreme heat events result in greater 

risk of heat stress, and there is a greater risk of death in those who have mental illness due, in part, to 

medications that interfere with the body’s thermoregulation.67,68,69,70,71 Heavy rainfall associated with the 

remnants of Hurricane Ida resulted in flooded subways and drowning deaths in basement apartments and 

cars. Superstorm Sandy resulted in the deaths of 44 New York City residents and caused $19 billion in 

damages.72 These kinds of extreme weather events have been associated with anxiety and post-traumatic 

stress disorder. Some populations are more vulnerable to certain climate and health impacts than others, 

whether due to demographic factors, socioeconomic status, physiological condition, place, or occupation. 

Workers will be uniquely affected by climate change. Heat-related morbidity and mortality risks may be 

greatest in agriculture, but other outdoor occupational sectors, including construction, transportation, 

landscaping, firefighting, and other emergency response operations are also at risk.73  

Many impacts of climate change disproportionally affect Disadvantaged Communities. In New York, as 

well as other parts of the U.S., significant disparities in health outcomes exist for certain groups by age, 

race, ethnicity, and socioeconomic status. Disparities are observed in life expectancy and rates of 

 
65 Stowell, Jennifer D., et al. “The impact of climate change and emissions control on future ozone levels: Implications for 

human health.” Environment International 108 (2017): 41-50. 
66 U.S. Department of Agriculture. 2015. Climate Change, Global Food Security, and the U.S. Food System. Accessed at 

https://www.usda.gov/sites/default/files/documents/FullAssessment.pdf. 
67 New York State Department of Health. Revised May 2020. “About Heat Stress.” Accessed at 

https://www.health.ny.gov/statistics/environmental/public_health_tracking/about_pages/heat_stress/about_hs. 
68 American Psychological Association. 2017. Mental Health and Our Changing Climate: Impacts, Implications, and Guidance. 

Washington, DC. 
69 New York State Department of Health. Revised May 2020. “About Heat Stress.” Accessed at 

https://www.health.ny.gov/statistics/environmental/public_health_tracking/about_pages/heat_stress/about_hs 
70 Bark, N. 1998. “Deaths of psychiatric patients during heat waves.” Psychiatr Serv. 49(8):1088-90. 
71 Lõhmus, M. 2018. “Possible Biological Mechanisms Linking Mental Health and Heat-A Contemplative Review.” Int J 

Environ Res Public Health. 15(7):1515. 
72 Centers for Disease Control and Prevention. October 2005. “Health concerns associated with mold in water-damaged homes 

after Hurricanes Katrina and Rita--New Orleans area, Louisiana.” MMWR Morb Mortal Wkly Rep. 2006 Jan 20;55(2):41-4. 
PMID: 16424858. 

73 Applebaum, K.M., J. Graham, G.M. Gray, et al. “An Overview of Occupational Risks from Climate Change.” Curr Envir 
Health Rpt 3, 13–22 (2016). https://doi.org/10.1007/s40572-016-0081-4. 
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diabetes, cancer, heart disease, asthma, infant mortality, and low birth weight.74,75,76 Cardiovascular 

disease is the leading cause of death nationally and in New York.77 Research studies have shown an 

association between exposure to air pollutants, which are released through combustion of fuels, and 

increased hospitalization rates and mortality from cardiovascular disease.78,79,80,81 Nationally and in New 

York, there are disparities in heart disease mortality and stroke mortality by race. Rates are highest in 

Black non-Hispanics among all race and ethnic groups.82,83 Hospitalization rates for heart disease are also 

highest in Black non-Hispanics.84 In addition to cardiovascular disease, asthma is a major health problem 

nationally and in New York. Asthma is a multifactorial disease that has many contributing causes. This 

includes four components of air pollution – ozone, sulfur dioxide (SO2), nitrogen oxides (NOX), and 

particulate matter – that are known to exacerbate asthma and to cause eye and respiratory tract irritation, 

 
74 Centers for Disease Control. January 14, 2011. “Health Disparities and Inequities Report, United States.” Morbidity and 

Mortality Weekly Reports. January 14, 2011. 
75 Insaf, TZ, T. Talbot. “Use of Spatial Epidemiology in Identifying Areas at Risk of Low Birth Weight: Small Area Surveillance 

Study.” Preventive Medicine 2016, 88:108–114; doi: https://doi.org/10.1016/j.ypmed.2016.03.019. 
76 New York State Department of Health. 2007. New York State Minority Health Surveillance Report: Public Health Information 

Group. Accessed at http://www.health.state.ny.us/statistics/community/minority/docs/surveillance_report_2007.pdf. 
77 New York State Department of Health. 2018. “Vital Statistics of New York State: 2018 Tables.” Accessed at 

https://apps.health.ny.gov/public/tabvis/PHIG_Public/lcd/reports/#state. 
78 He, M.Z., V. Do, S. Liu, et al. “Short-term PM2.5 and cardiovascular admissions in NY State: assessing sensitivity to exposure 

model choice.” Environ Health 20, 93 (2021). https://doi.org/10.1186/s12940-021-00782-3. 
79 Brook, Robert. “Air Pollution and Cardiovascular Disease: A Statement for Healthcare Professionals from the Expert Panel on 

Population and Prevention Science for the American Health Association.” Circulation: Journal of the American Health 
Association. 109:2655-2671. 2004. 

80 Al-Kindi, S.G., R.D. Brook, S. Biswal, et al. 2020. “Environmental determinants of cardiovascular disease: lessons learned 
from air pollution.” Nat. Rev Cardiol 17, 656–672 (2020). https://doi.org/10.1038/s41569-020-0371-2. 

81 World Health Organization. Regional Office for Europe. 2018. “Environmental noise guidelines for the European Region. 
World Health Organization.” Accessed at https://apps.who.int/iris/handle/10665/279952. 

82 New York State Department of Health. 2012. New York State Minority Health Surveillance Report. Accessed at 
https://www.health.ny.gov/ statistics/community/minority/docs/surveillance_report_2012.pdf. 

83 Centers for Disease Control. 2011. CDC Health Disparities and Inequalities Report. Accessed at 
https://www.cdc.gov/minorityhealth/chdir/2011/chdir2011.html. 

84 Ibid. 
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cough, shortness of breath, and reduced lung function.85,86,87,88,89,90 Asthma hospitalization rates in New 

York are higher in low-income areas than in higher income areas.91,92 Asthma surveillance in New York 

has shown that the age-adjusted asthma emergency department visit, hospital discharge and mortality 

rates were higher among non-Hispanic Black and Hispanic New Yorkers than non-Hispanic White.93 For 

more detail, see Appendix F. In July of 2022, DOH established a new Office of Health Equity and Human 

Rights to address health disparities like these, and work to improve diversity, equity, and inclusion within 

the DOH. It will comprise the current offices of Minority Health and Health Disparities Prevention and 

Language Access, the AIDS Institute, and the Office of Gun Violence Prevention. The goal is to apply an 

equity lens across all DOH operations. The Office of Health Equity and Human Rights also has the 

responsibility to provide leadership in the development of culturally specific and culturally responsive 

policy and service delivery models, as well to as create standardized guidance. In consideration of these 

health disparities and environmental burdens, it is of critical importance that climate change mitigation 

policies that seek to reduce overall greenhouse gas (GHG) emissions in New York do not inadvertently 

increase emissions of co-pollutants, particularly in Disadvantaged Communities (i.e., create hotspots), and 

prioritize reductions of GHG emissions and co-pollutants in Disadvantaged Communities. 

Climate change mitigation and adaptation policies are crucial in reducing the public health impacts 

described above, particularly for vulnerable communities, such as those that can be identified by the 

Centers for Disease Control and Prevention/Agency for Toxic Substances and Disease Registry Social 

Vulnerability Index, and Disadvantaged Communities. DOH has worked to support public health 

adaptation efforts. For example, DOH’s scientific research on the health effects associated with heat 

 
85 U.S. Environmental Protection Agency. December 2019. Integrated Science Assessment (ISA) for Particulate Matter (Final 

Report, Dec 2019). Washington, DC. EPA/600/R-19/188, 2019. 
86 Guarnieri, M., J.R. Balmes. “Outdoor air pollution and asthma.” Lancet. 2014;383(9928):1581-1592. doi:10.1016/S0140-

6736(14)60617-6. 
87 U.S. Environmental Protection Agency. 2004. Air Quality Criteria Document for Particulate Matter. 
88 Burnett, Richard, et al. “Global estimates of mortality associated with long-term exposure to outdoor fine particulate matter.” 

Proceedings of the National Academy of Sciences 115.38 (2018): 9592-9597. 
89 Samet, M. Jonathan. 2000. The National Morbidity, Mortality, and Air Pollution Study. Part II: Morbidity and Mortality from 

Air Pollution in the United States. Research Report Health Effects Institute. 2000. 94(pt 2):5-70, 71-79. 
90 Gauderman, W. James. 2000. “Association between Air Pollution and Lung Function Growth in Southern California.” 

American Journal of Respiratory Critical Care Medicine. 162(4Pt1):1383-1390. 
91 Lin, Shao, Edward Fitzgerald, Syni-An Hwang. 2002. “Asthma Hospitalization Rates and Socioeconomic Status in New York 

State 1987-1993.” Journal of Asthma. 2002. 36:239-251. 
92 New York State Department of Health. 2013. New York State Asthma Surveillance Summary Report. Accessed at 

https://www.health.ny.gov/statistics/ny_asthma/pdf/2013_asthma_surveillance_summary_report.pdf. 
93 Lin, Shao, Edward Fitzgerald, Syni-An Hwang. 2002. “Asthma Hospitalization Rates and Socioeconomic Status in New York 

State 1987-1993. Journal of Asthma. 36:239-251. 
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contributed to the National Weather Service lowering its Heat Advisory Threshold and led to the 

development of County Heat and Health Profiles, where users can view county temperature trends and 

projections, along with heat-related health effects and vulnerabilities.94 DOH staff are working with the 

New York State Association of County Health Officials to encourage local health departments to take 

action around climate and health adaptations at the local level, in coordination with local partners.95 DOH 

staff have worked with local partners to enhance awareness of and accessibility to programs providing 

cooling in the home and cooling centers during heat advisories.96 DOH also identified populations that are 

vulnerable to extreme heat by developing a Heat Vulnerability Index. Studies have sought to increase 

awareness about climate impacts on health in New York,97 and they have explored associations between 

temperature and respiratory outcomes, cardiovascular outcomes, renal diseases, and birth defects. 

Additional studies have explored climate change trends in New York, impacts of air pollutants on health 

(which could assist in understanding co-benefits to improved air quality through climate policy), and 

impacts of specific events that could stem from extreme weather. Recently enacted legislation requires the 

State to conduct a study on the impacts of the urban heat island effect in Disadvantaged Communities.98 

The State could conduct additional studies to continue to increase its understanding of the health impacts 

of climate change and the health benefits of climate policy.  

The health co-benefits of climate policy will have long term effects on health outcomes and may be 

reflected in health outcome data tracked by DOH. Health co-benefits can be estimated as progress is made 

toward climate objectives. Although the cause and exacerbation of many health outcomes are 

multifactorial, tracking health outcomes over time provides an indication of increasing or decreasing 

trends and potential changes in trends associated with the implementation of health policies. DOH 

 
94 Chow, N.A., M. Toda, A.F. Pennington, et al. 2017. “Hurricane-Associated Mold Exposures Among Patients at Risk for 

Invasive Mold Infections After Hurricane Harvey - Houston, Texas.” MMWR Morb Mortal Wkly Rep. 2019;68(21):469-473. 
Published 2019 May 31. doi:10.15585/mmwr.mm6821a1. 
Nayak, S.G., S. Shrestha, P.L. Kinney, Z. Ross, S.C. Sheridan, C.I. Pantea, W.H. Hsu, N. Muscatiello, and S.A. Hwang. 2018. 
“Development of a heat vulnerability index for New York State.” Public Health. 161:127-137. 

95 New York State Association of County Health Officials and New York State Department of Health. “Climate and Health 
Adaptation Initiative and Workshops.” Available at https://www.nysacho.org/topic/climate-and-health-adaptation/.   

96 Nayak, Seema G., Srishti Shrestha, Scott C. Sheridan, Wan-Hsiang Hsu, Neil A. Muscatiello, Cristian I. Pantea, Zev Ross, et 
al. 2019. "Accessibility of cooling centers to heat-vulnerable populations in New York State." Journal of Transport & Health 
14 (2019): 100563. 

97 Insaf, T.Z., S. Lin, and S.C. Sheridan. 2013. “Climate trends in indices for temperature and precipitation across New York 
State, 1948-2008.” Air Quality, Atmosphere & Health 6(1): 247-257. 

98 Chapter 563 of the Laws of 2022. 
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currently maintains a dashboard to track progress on key indicators of the Prevention Agenda.99 The 

dashboard includes a number of health outcomes, as well as other climate-related measures including “% 

population living in a certified Climate Smart Community” and “% population that uses alternate forms of 

transportation.” New York’s Environmental Public Health Tracking Program provides data for a number 

of environmental exposures, hazards, and health outcomes, including heat-related illness.100 Ongoing 

work seeks to add more geographically granular, subcounty data, especially for health outcome metrics 

including respiratory and cardiovascular disease, while maintaining confidentiality as required by existing 

laws and policies. County level heat-related illness data has been published in the DOH County Heat and 

Health Profile reports and is updated periodically. Health Data NY also serves as a repository for a 

number of health-related datasets.101 The DOH website also provides other datasets that may be useful for 

tracking progress on Climate Act requirements and goals.102 

8.3 Considering Health in Climate Policy 
The development of sound policy to mitigate GHG emissions and adapt to the changing climate will 

provide direct and indirect public health benefits. Direct benefits will result from mitigating GHG 

emissions and adapting to global climate change by reducing the many public health impacts associated 

with climate change. Indirect health benefits will occur when initiatives to mitigate GHG emissions also 

result in other beneficial outcomes such as reducing air pollutant emissions (co-pollutants), encouraging 

active transport (such as walking and cycling), and reducing home health risks through building energy 

efficiency retrofit interventions. Improved air quality will reduce premature mortality and incidences of 

asthma and cardiovascular disease and increased physical activity will reduce obesity and negative 

cardiovascular outcomes. Cardiovascular disease is the leading cause of death nationally and in New 

York, with almost 44,000 New Yorkers dying of cardiovascular disease every year. As previously stated, 

asthma is a major health problem nationally, and in New York 1.4 million adults and 315,000 children 

suffer from this disease.103  

 
99 New York State Department of Health. Accessed at 

https://webbi1.health.ny.gov/SASStoredProcess/guest?_program=/EBI/PHIG/apps/dashboard/pa_dashboard&p=sh. 
100 New York State Department of Health. Accessed at https://www.health.ny.gov/environmental/public_health_tracking/. 
101 New York State Department of Health. Accessed at https://health.data.ny.gov/. 
102 New York State Department of Health. Accessed at https://www.health.ny.gov/prevention/prevention_agenda/2013-

2017/sources.htm. 
103 Centers for Disease Control and Prevention. “Most Recent Asthma State or Territory Data.” Accessed on November 23, 2021, 

at https://www.cdc.gov/asthma/most_recent_data_states.htm. 
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State and federal government programs to control air pollutant emissions through regulations and 

permitting have contributed to greatly improved air quality in New York over the last 40 years (see 

Appendix F). Although the State currently complies with the requirements of, or is “designated attainment 

for,” the National Ambient Air Quality Standards for the criteria pollutants carbon monoxide, lead, 

nitrogen dioxide (NO2), and particulate matter, substantial additional health benefits will be achieved 

through continued emission reductions. For SO2, a small portion of St. Lawrence County has been 

designated as nonattainment. Nine counties, in which 65% of the state’s population reside, are currently 

not in attainment for the 2015 ozone standard. Concentrations of non-criteria pollutants attributed to fuel 

combustion have also decreased significantly over the last decade, due in part to programs and regulations 

directed at reducing transportation source pollution, including the adoption of reformulated gasoline 

programs and improvements in vehicle emissions technology, the statewide adoption of the California 

Low Emission Vehicle program, and emission reductions from oil refineries and other stationary sources 

under federal and State air pollution control programs. Recent studies of long-term air quality trends in 

New York City demonstrate that enactment of local and regional clean air regulations, as well as changes 

in fuel usage (e.g., fossil natural gas out-competing coal), significantly reduced ambient levels of 

particulate matter.  

COVID-19 is one of the most significant emerging diseases of the 21st century. Air pollution, in particular 

fine particulate matter (PM2.5), which is released during combustion, can exacerbate symptoms of 

respiratory illness.104 Long-term exposure to PM2.5 from the 2020 wildfires in the western United States, 

which are increasing in frequency due to climate change, has also been shown to increase the risk of death 

from COVID-19. Disadvantaged Communities are likely to have greater health disparities (or inequities) 

and shoulder more significant environmental burdens than other communities. Elevated levels of NO2,105 

found in Disadvantaged Communities due to fuel combustion, are associated with higher rates of 

 
104 Croft, D.P., W. Zhang, S. Lin, et al. 2019. “The Association between Respiratory Infection and Air Pollution in the Setting of 

Air Quality Policy and Economic Change.” Ann Am2 Thorac Soc. 2019;16(3):321-330. doi:10.1513/AnnalsATS.201810-
691OC. 

105 Liu, T., L.J. Mickley, M. Cooper, and F. Dominici. August 13, 2021. “Excess of COVID-19 cases and deaths due to fine 
particulate matter exposure during the 2020 wildfires in the United States.” Sci Adv. 2021 Aug 13;7(33):eabi8789. doi: 
10.1126/sciadv.abi8789. 
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COVID-19 infection and higher rates of death.106,107 By mitigating climate change, New York can reduce 

air pollution and respiratory illnesses, including COVID-19 infection, address underlying economic and 

social inequities using asset-based approaches, and protect and improve public health. 

8.4 Sector-Specific Health Co-Benefits of Climate Policies 
In addition to the health impacts associated with climate change, the production, storage, distribution, use, 

and disposal of fossil fuels (and certain biofuels) can have many other health impacts. These impacts can 

arise from routine operations, accidents, and catastrophic events. Health impacts resulting from routine 

fuel use and production can range from local to global in scale and examples include degradation of air 

quality due to the combustion of fuels and accidents such as fires, fuel oil spills, contamination of 

groundwater and gas pipeline explosions, and other occupational and nonoccupational accidents. 

Reduction of these impacts through GHG emissions reductions strategies results in health co-benefits. 

Some of these impacts are discussed in the sections below. Table 3 summarizes the human health effects 

that are associated with GHG emissions (climate change) and exposure to some air pollutants commonly 

associated with fuel combustion. 

 

106 Liang, D., L. Shi, J. Zhao, P. Liu, J.A. Sarnat, S. Gao, J. Schwartz, Y. Liu, S.T. Ebel, N. Scovronick, H.H. Chang. 2020. 
“Urban Air Pollution May Enhance COVID-19 Case-Fatality and Mortality Rates in the United States.” The Innovation 1(3), 
https://doi.org/10.1016/j.xinn.2020.100047. 

107 Lipsitt, J., A.M. Chan-Golston, J. Liu, J. Su, Y. Zhu, and M. Jerrett. 2021. “Spatial analysis of COVID-19 and traffic-related 
air pollution in Los Angeles.” Environ Int. 2021 Aug;153:106531. doi: 10.1016/j.envint.2021.106531. Epub 2021 Mar 22. 
PMID: 33812043; PMCID: PMC7983457. 
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Table 3. Health Effects Associated with Fossil Fuel and Biofuel Combustion Pollutants 

Air Pollutant  Human Health Effects  

GHGs  
Climate-related effects on morbidity and mortality (such as increased mold and pollen 
allergy incidence and severity, heat stress, heat-related mortality, vector-borne disease, 
injury, and death due to flooding) 

Carbon monoxide108  Likely causal effects on existing cardiovascular disease 

NO2109  Respiratory effects (causal) 

Ozone110  Respiratory effects (causal) 

PM2.5111 Cardiovascular effects and pre-mature mortality (cardio-pulmonary) (causal) 

SO2112  Respiratory effects (short-term exposures) (causal) 

Metals113  Effects vary depending on specific metal 

Polycyclic aromatic 
hydrocarbons114  Cancer (not all polycyclic aromatic hydrocarbons) 

VOCs115  Effects vary depending on the specific chemical (some examples are central nervous 
system effects; liver or kidney toxicity; eye, skin, and respiratory tract irritation; and cancer) 

 

Many volatile organic compounds (VOCs), such as toluene, can cause central nervous system effects, and 

some, like benzene, are carcinogens. In addition to VOCs and GHGs (discussed earlier), non-criteria 

pollutants that can be emitted from fuel combustion include chlorinated dibenzo-p-dioxins, chlorinated 

dibenzofurans, polycyclic aromatic hydrocarbons, and various metals, particularly mercury from coal 

combustion. Exposure to high levels of chlorinated dioxins and furans is associated with cancer and 

effects on the liver and skin. Health effects associated with exposure to metals vary by the metal. For 

example, mercury, after being transformed to methylmercury in the environment and entering the food 

chain, can cause effects on the nervous system, especially for children and fetuses. Exposure to high 

levels of some polycyclic aromatic hydrocarbons is associated with lung cancer. Polycyclic aromatic 

 
108 U.S. Environmental Protection Agency. 2010. EPA/600/R-019F/January 2010: Integrated Science Assessment for Carbon 

Monoxide.  
109 U.S. Environmental Protection Agency. 2016. EPA/600/R-15-068/January 2016: Integrated Science Assessment for Oxides of 

Nitrogen – Health criteria. 
110 U.S. Environmental Protection Agency. 2020. EPA/600/R-20/012, April 2020 U.S. EPA. Integrated Science Assessment (ISA) 

for Ozone and Related Photochemical Oxidants. 
111 U.S. Environmental Protection Agency. 2019. EPA/600/R-19/188, December 2019: Integrated Science Assessment (ISA) for 

Particulate Matter. 
112 U.S. Environmental Protection Agency. 2017. EPA/600/R-17/451/December 2017.: Integrated Science Assessment for Sulfur 

Oxides- Health Criteria. 
113Agency for Toxic Substances and Disease Registry. “Toxicological Profiles for Specific Metals.” 

http://www.atsdr.cdc.gov/toxprofiles/index.asp.  
114 Agency for Toxic Substances and Disease Registry. “Toxicological Profiles for specific PAHs.” 

http://www.atsdr.cdc.gov/toxprofiles/index.asp.  
115 Agency for Toxic Substances and Disease Registry. “Toxicological Profiles for specific VOCs.” 

http://www.atsdr.cdc.gov/toxprofiles/index.asp.  
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hydrocarbons can have endocrine effects, as well.116 Biomarkers for this type of exposure have been 

associated with incidence of diabetes.117 Polycyclic aromatic hydrocarbons in air are usually found in the 

particulate phase, and a recent study determined that other indicators of combustion emissions, including 

PM2.5 (fine particulate matter less than or equal to 2.5 microns in aerodynamic diameter), were associated 

with an increased risk of mortality from the endocrine disorder, diabetes.118 There is evidence that PM2.5, 

SO2, carbon dioxide (CO2), and NO2 are associated with reduced fecundity and increased miscarriage and 

stillbirth.119 Modeling changes in health outcomes associated with exposure to air pollutants can be 

helpful to inform policy, but modeling those for non-criteria pollutants is more challenging and uncertain. 

Power Generation 
The transition in the power generation sector away from fuel combustion to meet the requirements of the 

Climate Act will result in the same kinds of health co-benefits achieved through this transition across all 

sectors. However, there are health concerns specific to this sector, and they have been considered in the 

development of this Scoping Plan. The health risks associated with combustion emissions and combustion 

waste products are not associated with renewable power generation and will substantially decrease with 

large-scale reduction in combustion for power generation. Coal, a fuel with significant emissions and 

associated health impacts, has already been phased out in New York power generation following New 

York State Department of Environmental Conservation’s (DEC) adoption of CO2 emission limits for 

power plants, as part of 6 NYCRR Part 251. Although emissions from power plant stacks can travel great 

distances, power generation facilities also contribute to air quality impacts in nearby communities, 

including Disadvantaged Communities. 

Health concerns associated with onshore generation of wind energy are limited. Physical safety concerns 

can be mitigated through the choice of appropriate minimum setbacks (the minimum allowable distances 

between turbines and roads, property lines, or structures). Annoyance,120 associated with wind turbines 

 
116 Teil, M.J., E. Moreau-Guigon, M. Blanchard, F. Alliot, J. Gasperi, M. Cladière, C. Mandin, S. Moukhtar, M. Chevreuil. 2016. 

“Endocrine disrupting compounds in gaseous and particulate outdoor air phases according to environmental factors.” 
Chemosphere.146:94-104. 

117 Alshaarawy, O., M. Zhu, A.M. Ducatman, B. Conway, M.E. Andrew. 2014. “Urinary polycyclic aromatic hydrocarbon 
biomarkers and diabetes mellitus. Occup Environ Med. 71(6):437-41. 

118 Lim, C.C., R.B. Hayes, J. Ahn, Y. Shao, D.T. Silverman, R.R. Jones, C. Garcia, G.D. Thurston. 2018. “Association between 
long-term exposure to ambient air pollution and diabetes mortality in the US.” Environ Res. 165:330-336. 

119 Conforti, A., M. Mascia, G. Cioffi, et al. 2018. “Air pollution and female fertility: a systematic review of literature.” Reprod 
Biol Endocrinol. 16(117). 

120 Noise annoyance is defined by the World Health Organization as a (long term) feeling of displeasure, nuisance, disturbance, 
or irritation caused by a specific sound. 
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producing characteristic sounds or noise as wind passes over the rotating blades, is a health effect 

according to the Environmental Noise Guidelines for the European Region, published by the World 

Health Organization in 2018.121 Data indicate that noise from wind turbines may be more noticeable, 

annoying, and disturbing than other community or industrial sounds of the same level. Reviewing 

acceptable noise thresholds for wind turbine siting as scientific understanding evolves will be important 

as onshore wind energy is increasingly adopted. DOH will continue to review the scientific literature on 

wind turbine noise and health effects like annoyance in order to inform siting policies and programs. 

Another potential health concern associated with renewable energy is related to the disposal of hardware 

and components. Toxic metals such as lead could leach from end-of-life solar panels if they are not 

disposed of properly.122,123 However, proper recycling can reduce this hazard, and panels can be designed 

to facilitate future recycling of panel modules. In addition, batteries, such as lithium-ion batteries, which 

can be used for electric grid storage, can release as lithium, manganese, and cobalt if not recycled or 

disposed of properly.124 

Finally, there are emerging energy technologies that may pose new opportunities as well as new risks that 

have yet to be fully understood. Hydrogen combustion does not directly generate most combustion 

byproducts such as particulate matter, thus conveying a potentially large health benefit, but does result in 

the formation of NOX (which are precursors to ozone and particulate matter formation) at levels that may 

be higher than those from fossil fuel combustion because of hydrogen’s high combustion temperature. 

Opportunities to further reduce NOX emissions from hydrogen combustion exist and need to be further 

studied. Recent data indicate that turbines can be designed to combust hydrogen with substantially reduced 

NOX emissions, even potentially below levels achieved from natural gas combustion.125 The use of 

hydrogen for fuel cells would not result in any NOX formation and would therefore be preferrable to 

 
121 World Health Organization Regional Office for Europe. 2018. Environmental Noise Guidelines for the European Region. 

Copenhagen. Accessed at https://www.euro.who.int/__data/assets/pdf_file/0008/383921/noise-guidelines-eng.pdf. 
122 Sharma, H.B., K.R. Vanapalli, V.K. Barnwal, B. Dubey, J. Bhattacharya. 2021. “Evaluation of heavy metal leaching under 

simulated disposal conditions and formulation of strategies for handling solar panel waste.” Sci Total Environ. 2021 Aug 
1;780:146645. doi: 10.1016/j.scitotenv.2021.146645. 

123 Centers for Disease Control and Prevention. 2020. “ATSDR toxicological profile on lead.” 
https://www.atsdr.cdc.gov/toxprofiles/tp13.pdf.  

124 Wojciech, M., et al. 2021. “Environmental impacts, pollution sources and pathways of spent lithium-ion batteries.” Energy 
Environ. Sci. 14: 6099-6121. 

125 National Energy Technology Laboratory. August 31, 2022. “Addressing NOX Emissions from Gas Turbines Fueled with 
Hydrogen.” August 31, 2022. https://www.energy.gov/eere/fuelcells/2022-hydrogen-and-fuel-cell-technologies-office-
webinar-archives#09152022 
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hydrogen combustion from a public health perspective. The combustion of renewable natural gas (RNG) is 

likely to result in pollutant emissions similar to fossil natural gas combustion.  

While transitioning away from fossil fuel use, maintaining reliable access to power, whether through 

centralized or distributed energy sources, is crucial for maintaining good public health in our energy-

dependent society. Increasing the reliability of electric systems and delivery can reduce health effects 

during high temperatures, when air conditioning is the principal means to prevent heat-related morbidity 

and mortality. A study of citywide and localized power outages in New York City during warm weather 

found associations with respiratory disease, renal disease, and all-cause mortality, though these 

associations were not necessarily consistent across outages.126 During summer, power outages pose 

specific health-related impacts such as spoiled food and digestive tract illness, spoiled vaccines, and 

increased rodent populations as a result of discarded perishables.127,128,129 Winter outages also pose 

specific risks to public health.130,131 One study found that the health risks are greater following winter 

storms with power outages, compared with winter storms alone.132 Localized cold weather power outages 

in New York City were associated with all-cause mortality and cardiovascular disease hospitalizations but 

fewer respiratory disease hospitalizations.133 Increases in carbon monoxide poisoning during storm-

related power outages have been reported in several studies.134,135 Following a 2006 winter storm in 

Western New York that resulted in extensive power outages, 264 people visited emergency departments 

 
126 Dominianni C., et al. 2018. “Health Impacts of Citywide and Localized Power Outages in New York City.” Environ Health 

Perspect 126(6): 067003. 
127 Bell, K.N. 2001. “Risk Factors for Improper Vaccine Storage and Handling in Private Provider Offices.” Pediatrics. 107(6): 

art-e100. 
128 Marx, A. Melissa. 2006. “Diarrheal Illness Detected Through Syndromic Surveillance after a Massive Power Outage: New 

York City, August 2003. American Journal of Public Health. 96:547-553. 
129 Beatty, Mark. 2006. “Blackout of 2003: Public Health Effects and Emergency Response.” Public Health Reports. 
130 Daley, W. Randolf. 2000. “An Outbreak of Carbon Monoxide Poisoning after a Major Ice Storm in Maine.” The Journal of 

Emergency Medicine. Vol. 18, No. 1, pp. 87–93. 
131 Muscatiello, Neil, G. Babcock, R. Jones, E. Horn, and S.A. Hwang. 2010. “Hospital Emergency Department Visits for 

Carbon Monoxide Poisoning Following an October 2006 Snowstorm in Western New York.” Journal of Environmental 
Health. Volume 72, Number 6, pages 43-48. 

132 Lin, S., et al. 2021. “The immediate effects of winter storms and power outages on multiple health outcomes and the time 
windows of vulnerability.” Environ Res. 196: 110924. 

133 Dominianni, C., et al. 2018. “Health Impacts of Citywide and Localized Power Outages in New York City.” Environ Health 
Perspect. 126(6): 067003. 

134 Daley, W. Randolf. 2000. “An Outbreak of Carbon Monoxide Poisoning after a Major Ice Storm in Maine.” The Journal of 
Emergency Medicine. Vol. 18, No. 1, pp. 87–93. 

135 Graber, Judith M. 2007. “Results from a State-Based Surveillance System for Carbon Monoxide Poisoning.” Public Health 
Reports. 122:145-154. 
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to be evaluated for carbon monoxide poisoning.136 After Hurricane Sandy, 80 carbon monoxide poisoning 

cases were reported.137,138 At least 57 deaths were attributed to this weather event, and there was over 

$195 million in property damage. By improving the reliability of the available electricity, the State can 

prevent millions of dollars in damages and prevent premature mortality. 

Transportation 
Opportunities for health co-benefits associated with transportation sector climate policies include 

reductions in traffic noise and accidents and reductions in morbidity and mortality associated with 

improved air quality and increased availability and use of active transportation options. Transportation 

sector emissions are usually concentrated at the ground level, often in densely populated areas, resulting 

in a tendency toward higher levels of exposure for more people than emissions associated with other 

pollutant sources. Some of the co-pollutants emitted are associated with an increased risk of respiratory 

and cardiovascular effects, among others. Numerous studies have investigated the increased risk of these 

effects by looking at the relationship between traffic patterns and the distance from roadways and the 

associated pollutant concentrations and health endpoints. Studies have found associations between asthma 

exacerbation or emergency room visits for respiratory illness and transportation-related factors such as 

traffic proximity or traffic density139 and diesel traffic density in particular.140 Associations with other 

health effects have been found. For example, two Ontario-based studies demonstrated that, where air 

 
136 Graber, Judith M. 2007. “Results from a State-Based Surveillance System for Carbon Monoxide Poisoning.” Public Health 

Reports. 122:145-154. 
137 Center for Disease Control and Prevention. 2012. “Notes from the Field: Carbon Monoxide Exposures Reported to Poison 

Centers and Related to Hurricane Sandy - Northeastern United States.” 2012 Morbidity and Mortality Weekly Report. 
66(44);905-905. 

138 The University of Texas at Austin Energy Institute. 2021. “The Timeline and Events of the February 2021 Texas Electric 
Grid Blackouts.” Accessed at https://energy.utexas.edu/ercot-blackout-2021. 

139 Lin, S., J.P. .Munsie, S.A. Hwang, E. Fitzgerald, M.R. Cayo. 2002. “Childhood Asthma Hospitalization and Residential 
Exposure to State Route Traffic.” Environmental Research. Section A (88): 73-81; Lwebuga-Mukasa, James S. 2003. 
“Traffic Volumes and Respiratory Health Care Utilization among Residents in Close Proximity to the Peace Bridge Before 
and After September 11, 2001.” Journal of Asthma. 40(8): 855-864; Kim, Janice. 2008. “Residential Traffic and Children’s 
Respiratory Health.” Environmental Health Perspectives. 16(9):1274-9. 

140 McCreanor, James. 2007. “Respiratory Effects of Exposure to Diesel Traffic in Persons with Asthma.” New England Journal 
of Medicine. 357(23):2348-58. 

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0062 
Page 118 of 445



 

Chapter 8. Public Health 107 

pollution is generally low, living in close proximity to high-traffic roads and higher levels of PM2.5 and 

NO2 are associated with increased risk of developing dementia.141,142 

The recommendations for reducing single-occupancy vehicle travel and reducing gasoline and diesel use, 

discussed further in this Scoping Plan, could improve health outcomes. Transportation emissions have 

been concentrated in Disadvantaged Communities for generations and decarbonizing the transportation 

sector provides an opportunity to focus emission reductions in the communities that have historically 

been overburdened by pollution.143 In addition, transportation planning that use Complete Streets policies 

ensures that considerations are made for the safety of all roadway users (pedestrians, bicyclists, public 

transportation users, and motorists). Not getting enough physical activity is a risk factor for diabetes and 

obesity (which are also risk factors for those with high blood pressure and a family history of these health 

risks). Almost 1.7 million New Yorkers (10.5%) had diabetes in 2016, and obesity has reached epidemic 

proportions with more than half (60.8%) of New York adults reported to be overweight or obese in 2016. 

Being obese or overweight is currently the second leading preventable cause of death in the U.S. and may 

soon overtake cardiovascular disease as the leading cause of death. In addition, one-third of New York’s 

children are obese or overweight. A reduction in the reliance on personal automobiles by incorporating 

smart growth and Complete Streets policies into transportation planning has the benefit of increasing 

opportunities for physical activity. In recent years, studies have begun to examine the relationship 

between neighborhood walkability and physical activity levels, body mass index, waist circumference, 

obesity, and hypertension. These studies have generally shown that neighborhood walkability is 

associated with increased physical activity and decreased body mass index, waist circumference, obesity, 

and hypertension.  

Health risks associated with transportation emissions can be reduced with a shift toward technologies that 

do not rely on fuel combustion and the enhancement of public transportation systems and other low-

carbon mobility options (e.g., walking, cycling). Currently, most mobile source emissions result from the 

combustion of gasoline and traditional petroleum-based diesel fuel. Compared with petroleum-based 

 
141 Chen, H, J.G. Kwong, R. Copes, K. Tu, P.J. Villeneuve, A. van Donkelaar, P. Hystad, R.V. Martin, B.J. Murray, B. Jessiman, 

A.S. Wilton, A. Kopp, R.T. Burnett. 2017. “Living near major roads and the incidence of dementia, Parkinson's disease, and 
multiple sclerosis: a population-based cohort study.” Lancet. Feb 18;389(10070):718-726. doi: 10.1016/S0140-
6736(16)32399-6. Epub 2017 Jan 5. PMID: 28063597. 

142 Chen, H., J.C. Kwong, R. Copes, P. Hystad, A. van Donkelaar, K. Tu, J.R. Brook, M.S. Goldberg, R.V. Martin, B.J. Murray, 
A.S. Wilton, A. Kopp, R.T. Burnett. 2017. “Exposure to ambient air pollution and the incidence of dementia: A population-
based cohort study.” Environ Int. Nov;108:271-277. doi: 10.1016/j.envint.2017.08.020. Epub 2017 Sep 13. PMID: 28917207. 

143 New York State Department of Transportation. “Complete Streets.” Accessed on November 23, 2021 at 
https://www.dot.ny.gov/programs/completestreets. 
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fuels, alternative fuels may not have lower co-pollutant emissions. Alcohol-based fuels have higher levels 

of combustion emissions of respiratory irritants and some ozone-precursors such as formaldehyde and 

acetaldehyde.144,145 In 2007, it was estimated that increasing ozone levels from widespread use of 

concentrated ethanol in the transportation sector could lead to significant increases in ozone-related 

asthma, hospitalization, and mortality.146 Formaldehyde and acetaldehyde are also carcinogens. At the 

time of the 2007 study, the estimated cancer risk associated with widespread use of higher ethanol fuel 

was offset by the decreased use of gasoline and associated carcinogenic benzene and butadiene emissions, 

with no net change in cancer risk.147 However, the Federal Mobile Source Air Toxics standards phased in 

from 2007 to 2014 caused the average benzene levels in conventional gasoline to decrease by nearly 50% 

(and ethanol levels to increase to 10%).148 This suggests that widespread replacement of gasoline with 

high ethanol fuel at the current time would result in an increase in risk for cancer as well as ozone-related 

respiratory outcomes, although recent emissions controls may also have had effects on ethanol 

combustion emissions. Substitution of biodiesel or renewable diesel for conventional diesel does not 

significantly reduce particulate matter emissions in most on-road transportation applications (where 

advanced emissions control technology prevails).149 Renewable diesel does not significantly affect NOX 

emissions in these on-road engines, but biodiesel likely increases NOX emissions. Lower particulate 

matter emissions in older non-road engines are likely for both biodiesel and renewable diesel, but 

biodiesel use in these engines slightly increases NOX emissions. This increase can be mitigated if 

 
144 Karavalakis, G., et al. 2012. “Impacts of ethanol fuel level on emissions of regulated and unregulated pollutants from a fleet 

of gasoline light-duty vehicles.” Fuel. 93: 549-558. 
145 Frutuoso, Felipe S., Camila M.A.C. Alves, Saul L. Araújo, Daniel S. Serra, Ana Luiza B.P. Barros, Francisco S.Á. 

Cavalcante, Rinaldo S. Araújo, Nara A. Policarpo, Mona Lisa M. Oliveira. 2002. “Assessing light flex-fuel vehicle emissions 
with ethanol/gasoline blends along an urban corridor: A case of Fortaleza/Brazil.” International Journal of Transportation 
Science and Technology. ISSN 2046-0430, https://doi.org/10.1016/j.ijtst.2022.04.001. 

146 Jacobson, M.Z. 2007. “Effects of ethanol (E85) on cancer and mortality in the United States.” Environ. Sci. Technol 41(11): 
4150–4157. 

147 Jacobson, M.Z. 2007. “Effects of Ethanol (E85) versus Gasoline Vehicles on Cancer and Mortality in the United States.” 
Environ. Sci. Technol. 41, 4150-4157; NYSERDA. “Renewable Fuels Roadmap and Sustainable Biomass Feedstock Supply 
for New York.” Accessed on November 23, 2021, at https://www.nyserda.ny.gov/About/Publications/Research-and-
Development-Technical-Reports/Biomass-Reports/Renewable-Fuels-Roadmap; Vieira da Silva, M.A., B.L.G. Ferreira, L.G. 
da Costa Marques, A.L.S. Murta, and M.A.V. de Freitas. 2017. “Comparative study of NOX emissions of biodiesel-diesel 
blends from soybean, palm and waste frying oils using methyl and ethyl transesterification routes.” Fuel 194: 144-156. 

148 U.S. Environmental Protection Agency. October 2017. “Fuel Trends Report: Gasoline 2006 – 2016, EPA-420-R-17-005.” 
https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P100T5J6.pdf 

149 Biodiesel is produced by transesterification of vegetable oils and animal fats. Renewable diesel is a biomass-based diesel fuel 
similar to biodiesel that is chemically equivalent to petroleum diesel and can be used and transported as a drop-in biofuel with 
or without blending with petroleum diesel. Renewable diesel production uses a hydrogenation process rather than the 
esterification process used to produce biodiesel. 
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blending with renewable diesel, which slightly reduces NOX emissions in uncontrolled engines.150 (For a 

broad review of the potential effect of alternative fuels on criteria pollutant emissions, see NYSERDA’s 

Effect of Low-Carbon Fuels and Energy Technologies on Co-Pollutant Emissions memo.151) It would be 

beneficial, from a public health perspective, to limit use of alternative fuels to those scenarios where it 

can be demonstrated that co-pollutant exposures are reduced or at least not increased when compared with 

fossil fuel use. 

Widely used public transportation results in considerably less fuel use and air contaminant emissions per 

person-mile traveled than other modes of transportation such as personal cars. Therefore, targeted 

geographic and temporal expansion of public transportation availability could reduce health risks 

associated with transportation emissions. Electrifying transit buses can ensure that emissions are reduced 

even further. Investments in transit bus electrification will benefit overburdened communities, both 

because many bus depots are located in these areas and because buses provide essential transportation 

services in these areas. Regulations limit school bus and heavy-duty vehicle idling, which produces 

harmful emissions, to protect the health of school children and others exposed to this type of air pollution 

and electrification of vehicles will reduce these harmful pollutants even further.152 Electrification of 

school buses would also prevent exposure of school children to diesel exhaust, which often leaks into the 

cabin of buses posing a larger health threat than outdoor idling emissions. Electrification of heavy-duty 

equipment such as port, farm, and construction engines, that are typically diesel-powered, will protect the 

health of workers and reduce emissions (and noise) in rural and urban areas that are often in close 

proximity to residents and pedestrians. While not all engine types are currently available with electric or 

other zero-emission technology options, availability is increasing and will continue to do so in the future. 

In many construction settings, diesel generators can be eliminated in favor of temporary electrical grid 

connection. Emissions associated with transportation can also be reduced through carpools and 

investments in infrastructure that support safe walking and bicycling. These mechanisms can be supported 

through integrated local and regional transportation planning using Complete Streets principles.  

 
150 Durbin, T.D., et al. 2021. Low Emission Diesel (LED) Study: Biodiesel and Renewable Diesel Emissions in Legacy and New 

Technology Diesel Engines. Prepared for California Air Resources Board. 
151 Abt Associates. October 18, 2022. Memorandum for NYSERDA: “Effect of Low-Carbon Fuels and Energy Technologies on 

Co-Pollutant Emissions, revised October 18, 2022.” https://www.nyserda.ny.gov/About/Publications/EA-Reports-and-
Studies/Greenhouse-Gas-Emissions.  

152 New York State Department of Environmental Conservation. “Heavy Duty Vehicles.” Accessed at 
https://www.dec.ny.gov/chemical/8585.html. 
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Reductions in fuel use and emissions can also be achieved through congestion mitigation and smart 

growth planning that facilitates the establishment of more walkable communities, with sidewalks, bike 

lanes, and bike paths. Policies and technologies to reduce congestion, such as congestion pricing and 

traffic signal synchronization, can alleviate major bottlenecks and improve local air pollution, especially 

in communities located near busy roads. Bike sharing programs have become a popular feature in cities 

across the nation, providing additional opportunities for physical activity. Active transport for shorter 

journeys has both the benefits of reduced emissions and of exercise, leading to reduced risk for obesity, 

cardiovascular disease, and other health impacts. Nevertheless, in spite of the emission reductions 

associated with bicycling and walking for transportation and the health benefits, exercising in polluted air 

can also have health impacts, especially for vulnerable populations.153 However, among healthy adults, 

moderate to high-intensity exercise may neutralize any short-term negative effects of air pollution. While 

the benefits of increased physical activity have been found to outweigh the risks of exercise in polluted 

air,154 air quality in areas of heavy traffic should still be considered in the choices made for siting of 

bicycle lanes and paths.155 Further, traffic accidents have been found to increase in number and severity 

with increased active transport. Therefore, as active transport options continue to be made available, 

efforts to minimize accident potential become increasingly important. 

Vehicle electrification can also contribute to reduced traffic noise, especially at slower and medium 

speeds where tire and wind noises are low. Particularly in cities, with high volumes of traffic, noise 

reduction is an important health co-benefit for the deployment of electric vehicles (EVs). However, silent 

EVs can also pose a safety risk for pedestrians. For this reason, minimum sound levels for EVs are 

required of manufacturers.156 Charging lithium-ion batteries used in vehicles such as E-bikes can pose fire 

risks.157 Also, it is important to properly recycle or dispose of the lithium-ion batteries that currently 

power most EVs. 

 
153 Mittleman, Murray A. September 13, 2007. “Air Pollution, Exercise and Cardiovascular Risk.” New England Journal of 

Medicine 357(11):1147- 9. 
154 Tainio, M., A. de Nazelle, T. Gӧtschi, S. Kahlmeier, D. Rojas-Rueda, M. Nieuwenhuijsen, T. Hérick de Sá, P. Kelly, J. 

Woodcock. 2016. “Can air pollution negate the health benefits of cycling and walking?” Preventive Medicine 87:233-236. 
155 Hertel, Ole. 2008. “A Proper Choice of Route Significantly Reduces Air Pollution Exposure – A Study on Bicycle and Bus 

Trips in Urban Streets.” Science of the Total Environment 389(1):58-70. 
156 National Highway Traffic Safety Administration, U.S. Department of Transportation. 2002. “Federal Motor Vehicle Safety 

Standards; Minimum Sound Requirements for Hybrid and Electric Vehicles.” 
https://www.federalregister.gov/documents/2022/07/13/2022-14733/federal-motor-vehicle-safety-standards-minimum-sound-
requirements-for-hybrid-and-electric-vehicles 

157 Rubin, April. “Lithium-Ion Batteries in E-Bikes and Other Devices Pose Fire Risks.” November 14, 2022. New York Times.  
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Buildings and the Built Environment 
The building industry presents a unique and largely untapped resource for integrating climate action and 

public health. Workforce education, training, job placement, and job development equips New York’s 

current and future workforce to design, install, inspect, maintain, and operate healthy, comfortable, low-

carbon buildings while increasing clean energy job placement for Disadvantaged Communities and 

advancing industry diversity. This could be accomplished by promoting broad public awareness and 

education to create strategic partnerships with trusted community leaders, and by scaling-up targeted 

outreach and decision-making to increase market demand and accelerate the transition to low-carbon, 

energy-efficient, all-electric buildings. 

Outdoor Built Environment 

The built environment is the primary environment people are exposed to because people spend 

approximately 90% of their time indoors.158 However, outdoor green space is also part of the built 

environment, and it can have health benefits (mental health, exercise, etc.) for those who have access. 

Consequently, there are significant opportunities for improving public health while reducing GHG 

emissions by introducing green space, such as parks, especially in urban environments and Disadvantaged 

Communities. Green spaces, such as parks, urban greenery, and street trees, as well as blue space, that 

comprise water elements, can have beneficial health effects, particularly in urban environments. Effects 

include decreasing risk of cardiovascular disease and type 2 diabetes mellitus while improving mental 

 
158 U.S. Environmental Protection Agency. 1989. Report to Congress on indoor air quality: Volume 2. EPA/400/1-89/001C. 

Washington, DC. 
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health and quality of sleep and increasing birth weight.159,160,161,162,163,164,165,166 In urban environments, 

which experience the “heat island effect,” trees and other green spaces can cool their surrounding areas by 

up to 1°C.167,168 Disadvantaged Communities can have less access to green space, and poverty is 

associated with greater distances to parks.169 A recent study found that visibility of green space was 

associated with fewer emergency visits for mental disorders in neighborhoods with high social 

vulnerability index in New York City.170 To reduce inequality, New York State Department of 

Agriculture and Markets (AGM) and DEC have provided grants to support community gardens in urban 

areas, and more can be done to bring accessible green space to Disadvantaged Communities.171,172 

 
159 Hartig, T. 2007. “Three Steps to Understanding Restorative Environments as Health Resources.” In: Thompson, C. W., and P. 

Travlou (Eds.). Open Space: People Space. Abingdon: Taylor & Francis. 
160 Hartig, T., M. Mang, and G.W. Evans. 1991. “Restorative Effects of Natural Environment Experiences.” Environment and 

Behavior 23, 3‐26. 
161 Beyer, K. M., A. Kaltenbach, A. Szabo, S. Bogar, F.J. Nieto, and K.M. Malecki. 2014. “Exposure to neighborhood green 

space and mental health: Evidence from the survey of the health of Wisconsin.” International Journal Of Environmental 
Research & Public Health 11, 3453‐72. 

162 Völker, S., and T. Kistemann. 2015. “Developing the Urban Blue: Comparative Health Responses to Blue and Green Urban 
Open Spaces in Germany.” Health & Place 35, 196–205. 

163 Astell‐Burt, T., X. Feng, and G.S. Kolt. 2014. “Is Neighborhood Green Space Associated with a Lower Risk of Type 2 
Diabetes? Evidence from 267,072 Australians.” Diabetes Care 37, 197‐201. 

164 Maas, J., R.A. Verheij, S. De Vries, P. Spreeuwenberg, F.G. Schellevis, and P.P. Groenewegen. 2009. “Morbidity Is Related 
to a Green Living Environment.” Journal Of Epidemiology And Community Health 63, 967‐973. 

165 Bodicoat, D.H., G. O’donovan, A.M. Dalton, L.J. Gray, T. Yates, C. Edwardson, S. Hill, D.R. Webb, K. Khunti, M.J. Davies, 
and A.P. Jones. 2014. “The Association between Neighbourhood Greenspace and Type 2 Diabetes in a Large Cross‐Sectional 
Study.” British Medical Journal Open 4, E006076. 

166 Dzhambov, A.M., D.D. Dimitrova, and E.D. Dimitrakova. 2014. “Association between Residential Greenness and Birth 
Weight: Systematic Review and Meta‐Analysis.” Urban Forestry & Urban Greening 13, 621‐629. 

167 Bowler, D. E., L. Buyung‐Ali, T.M. Knight, and A.S. Pullin. 2010. “Urban Greening to Cool Towns and Cities: A Systematic 
Review of the Empirical Evidence.” Landscape And Urban Planning 97, 147‐155. 

168 Lafortezza, R., G. Carrus, G. Sanesi, and C. Davies. 2009. “Benefits and well‐being perceived by people visiting green spaces 
in periods of heat stress.” Urban Forestry & Urban Greening 8, 97‐108. 

169 Wen, M., X. Zhang, C.D. Harris, J.B. Holt, and J.B. Croft. “Spatial disparities in the distribution of parks and green spaces in 
the USA.” Ann Behav Med. 2013 Feb;45 Suppl 1(Suppl 1):S18-27. doi: 10.1007/s12160-012-9426-x. PMID: 23334758; 
PMCID: PMC3590901. 

170 Yoo, E.H., J.E. Roberts, Y. Eum, X. Li, K. Konty. “Exposure to urban green space may both promote and harm mental health 
in socially vulnerable neighborhoods: A neighborhood-scale analysis in New York City.” Environ Res. 2022 Mar;204(Pt 
C):112292. doi: 10.1016/j.envres.2021.112292. Epub 2021 Oct 30. PMID: 34728238. 

171 New York State Department of Agriculture and Markets. “Community Gardens and Urban Agriculture.” Accessed at 
https://agriculture.ny.gov/community-gardens-and-urban-agriculture. 

172 New York State Department of Environmental Conservation. “Environmental Justice Grant Programs.” Accessed at 
https://www.dec.ny.gov/public/31226.html. 
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Housing/Residential Built Environment 

Building energy efficiency measures provide significant energy savings and health benefits. These 

include the basic benefits of affordably maintaining a comfortable living and working environment, 

preventing hypo- and hyperthermia, and combatting fuel poverty (facing the choice between heating the 

home or feeding the family). 

Tight insulation in residential buildings without ensuring appropriate ventilation and filtration, and/or 

inadequate weatherproofing, can negatively impact indoor air quality. Ensuring adequate ventilation can 

provide substantial health benefits and can be coupled with heat exchange for energy efficiency. 

Disadvantaged Communities in particular experience indoor air quality issues related to poor ventilation 

and inadequate weatherproofing (causing mold), which can worsen health disparities. The New York 

Building Codes and Property Maintenance Code designates minimum air ventilation rates for new and 

existing buildings. Inadequate ventilation increases exposure to air contaminants such as VOCs (including 

but not limited to those from consumer care products and off-gassing from building materials), radon gas, 

dust, allergens, mold, carbon monoxide (e.g., from leaking fossil fuel heating systems), and CO2. 

NYSERDA has programs to use accrediting organizations to set standards and best practices for 

conducting energy efficiency upgrades. Program requirements concerning source removal, ventilation 

systems, minimum ventilation rates, and proper sizing and installing of HVAC systems help avoid and 

alleviate indoor air quality problems in existing buildings and associated health effects. NYSERDA also 

strives to support advanced sustainability standards and tools by partnering with organizations like the 

Collaborative for High Performance Schools, the U.S. Department of Energy, the U.S. Environmental 

Protection Agency (EPA), and the U.S. Green Building Council. 

Energy efficiency upgrade programs could benefit public health, particularly if indoor air quality and 

other related environmental health factors are given adequate consideration. When effectively combined 

with other home intervention programs (such as the New York State Healthy Neighborhoods Program), 

energy efficiency upgrades can have direct and indirect health benefits for residents.173 For example, these 

combined measures can reduce hot and cold thermal stress, arthritis symptoms, asthma hospitalization or 

emergency department visits, missed days of work, carbon monoxide poisonings, home fires, and trip and 

 
173 Gomez, Marta, MS; Amanda L. Reddy; Sherry L. Dixon, PhD; Jonathan Wilson, MPH; David E. Jacobs, PhD, CIH. 2017. “A 

Cost-Benefit Analysis of a State-Funded Healthy Homes Program for Residents with Asthma: Findings from the New York 
State Healthy Neighborhoods Program.” Journal of Public Health Management and Practice: March/April 2017 - Volume 23 
- Issue 2 - p 229-238. 
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fall injuries for residents.174 These programs could also consider identifying code violations which 

increase risks associated with flooding, and thus contribute toward increased community resiliency. 

Public health and safety should be a primary consideration in the strict enforcement of building codes that 

are protective of residents during flood periods, particularly in flood-prone areas. 

Electrification of the building sector will also reduce the health risks associated with combustion-based 

appliances for heating, cooking, and other uses. Leaking fossil fuel home heating systems were the 

primary cause listed among the 15,000 carbon monoxide poisonings resulting in emergency department 

visits in the United States annually.175 In New York alone, there are approximately 1,500 emergency 

department visits and 160 hospitalizations for carbon monoxide poisoning annually.176 Electrification of 

home heating systems could prevent many of these poisonings going forward.  

In addition, combustion of fossil natural gas for cooking releases NOX, PM2.5, and carbon monoxide. 

Homes with gas stoves have, on average, 50% to 400% higher concentrations of NO2 indoors than those 

without.177 Residential indoor emissions of NOX have been found to be linearly related to the amount of 

gas burned in stoves.178 Adequately functioning range hoods have been shown to remove some but not all 

of this indoor air pollution.179 Children living in homes with gas stoves have an increased risk of being 

diagnosed with asthma.180 Individuals in Disadvantaged Communities are disproportionately affected by 

asthma and may be more likely to have unvented and/or piloted gas stoves. Thus, electrification of 

cooking appliances can reduce the risk of asthma in Disadvantaged Communities and improve the health 

 
174 Bureau of Environmental and Occupational Epidemiology, Center for Environmental Health, New York State Department of 

Health. Based on Analysis of Statewide Planning and Research Cooperative System Hospital Outpatient Emergency 
Department Data. Statewide Planning and Research Cooperative System (ny.gov). 

175 Centers for Disease Control and Prevention. 2008. “Nonfatal, Unintentional, Non-Fire Related, Carbon-Monoxide Exposures-
U.S.” 

176 Bureau of Environmental and Occupational Epidemiology, Center for Environmental Health, New York State Department of 
Health. Based on Analysis of Statewide Planning and Research Cooperative System Hospital Outpatient Emergency 
Department Data. Statewide Planning and Research Cooperative System (ny.gov). 

177 U.S. Environmental Protection Agency. 2008. Integrated Science Assessment for Oxides of Nitrogen – Health Criteria. 
Research Triangle Park, NC:. 

178 Lebel, Eric D., Colin J. Finnegan, Zutao Ouyang, and Robert B. Jackson. 2022. “Methane and NOX Emissions from Natural 
Gas Stoves, Cooktops, and Ovens in Residential Homes.” Environmental Science & Technology 56 (4), 2529-2539. DOI: 
10.1021/acs.est.1c04707 

179 Singer, Brett C., Rebecca Zarin Pass, William W. Delp, David M. Lorenzetti, Randy L. Maddalena. 2017. “Pollutant 
concentrations and emission rates from natural gas cooking burners without and with range hood exhaust in nine California 
homes.” Building and Environment, Volume 122, Pages 215-229, ISSN 0360-1323, 
https://doi.org/10.1016/j.buildenv.2017.06.021. 

180 Lin, W., B. Brunekreef, U. Gehring. “Meta-analysis of the effects of indoor nitrogen dioxide and gas cooking on asthma and 
wheeze in children.” Int J Epidemiol. 2013 Dec;42(6):1724-37. 
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of all New Yorkers. Note that cooking itself also releases pollutants, especially particulate matter  

(including PM2.5), from charring, grilling, and frying, regardless of the heat source.181 While this indoor 

air quality impact cannot be addressed through building electrification, it underscores the importance of 

ensuring adequate ventilation in homes and commercial buildings, especially in coordination with 

building efficiency upgrades. Indoor concentrations can be significantly decreased with the use of range 

hoods, especially if they vent to the outdoors. However, even with range hoods, some pollution due to 

cooking and gas combustion will remain in the home.182 

Gas stoves may also increase indoor air concentrations of some hazardous air pollutants found as trace 

constituents of leaking natural gas, such as formaldehyde, and in some cases, benzene. Any hazardous air 

pollutants introduced indoors due to leaking natural gas while not cooking would not be vented or 

removed with the use of a range hood, which typically only operates during cooking. In a recent study of 

California homes, estimated benzene concentrations due to leaking natural gas from stoves varied 

depending on the source of the natural gas, by gas leakage rates, and by natural and active ventilation 

rates. With poor ventilation, natural gas from one source with high levels of benzene (a carcinogen) was 

projected to result in indoor air concentrations exceeding a California eight-hour Reference Exposure 

Level in some homes.183,184 Further study is needed to assess the potential for trace constituents of fossil 

natural gas sources in New York to impact the indoor air quality of homes through leakage from stoves 

during periods between cooking. 

Biomass is burned in New York for heat and combined heat and power for the residential, commercial, 

and industrial sectors. Of these energy use sectors, the residential sector has the greatest use of wood for 

heating. New York is the nation’s second largest consumer of wood for heating. While wood contributes 

less than 2% of the energy used for residential heating, estimated PM2.5 emissions from residential wood 

heating in New York State are greater than the emissions from all other heating fuels in the residential, 

 
181 Bhangar, S., N.A. Mullen, S.V. Hering, N.M. Kreisberg, W.W. Nazaroff. “Ultrafine particle concentrations and exposures in 

seven residences in northern California.” Indoor Air. 2011 Apr;21(2):132-44. doi: 10.1111/j.1600-0668.2010.00689.x. Epub 
2010 Oct 28. PMID: 21029183. 

182 Singer, Brett C., Rebecca Zarin Pass, William W. Delp, David M. Lorenzetti, Randy L. Maddalena. 2017. “Pollutant 
concentrations and emission rates from natural gas cooking burners without and with range hood exhaust in nine California 
homes.” Building and Environment, Volume 122. Pages 215-229, ISSN 0360-1323, 
https://doi.org/10.1016/j.buildenv.2017.06.021. 

183 The California Environmental Protection Agency Office of Environmental Health Hazard Assessment defines a Reference 
Exposure Level as an airborne concentration of a chemical that is not anticipated to result in adverse non-cancer health effects 
for specified exposure durations in the general population, including sensitive subpopulations. 

184 Lebel, E.D., et al. 2022. “Composition, Emissions, and Air Quality Impacts of Hazardous Air Pollutants in Unburned Natural 
Gas from Residential Stoves in California.” Environmental Science Technology. https://doi.org/10.1021/acs.est.2c02581 

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0062 
Page 127 of 445



 

Chapter 8. Public Health 116 

commercial, and industrial sector combined, and greater than the emissions from the entire transportation 

sector.185 PM2.5 emissions from wood smoke vary by device and use conditions, with the highest intensity 

(emissions per energy unit) associated with hydronic heaters and fireplaces, followed by fireplace inserts 

and freestanding units, and the lowest intensity associated with pellet-fired units. While current EPA 

certification suggests that EPA-certified non-catalytic fireplace inserts and freestanding units have 

somewhat lower emissions, recent studies suggest that these units may have much higher emissions than 

suggested by the current testing methods. EPA is moving to adopt new testing protocols, developed by 

NYSERDA and the Northeast States for Coordinated Air Use Management, which will allow for better 

evaluation of real-world wood emissions from various systems and certification of cleaner systems.186,187 

In general, the PM2.5 emissions intensity for all residential wood systems is higher than other heating 

fuels. Adverse health effects associated with exposure to wood smoke are consistent with those identified 

for PM2.5 (a major component of wood smoke) including exacerbation of cardiovascular symptoms (e.g., 

chest pain, heart rhythm changes, heart attack, stroke), and respiratory symptoms (e.g., asthma). The 

elderly, people with heart and lung diseases, people of low economic status, and children are particularly 

vulnerable to the effects of fine particle exposures in wood smoke. Wood smoke is often found in 

particularly rural areas of the State, and some wintertime smoke impacts are significant.188 Increasing 

electrification of the building sector could reduce the impacts of combustion of biomass.  

Commercial/Industrial Built Environment 

In the industrial sector, in addition to the potential use of green hydrogen as described above for the 

power generation sector, carbon capture and sequestration could reduce GHG emissions. Depending on 

the specific technology, carbon capture and sequestration may also reduce emissions of some other 

pollutants, but in many cases does not. While carbon capture technology requires energy, which can lead 

 
185 Northeast States for Coordinated Air Use Management (NESCAUM). April 2016. New York State Wood Heat Report: An 

Energy, Environmental, and Market Assessment Final Report. Prepared for New York State Energy Research and 
Development Authority. NYSERDA Report 15-26 April 2016.   

186 “Special Issue on Wood Combustion.” Journal of the Air & Waste Management Association, 72. 
 Burkhard, Ellen. “Introduction to Special Issue on Residential Wood Combustion.” Journal of the Air & Waste Management 

Association 72(7), pp. 617–618 
 Marin, Arthur, Lisa Rector, Barbara Morin, and George Allen. “Residential wood heating: An overview of U.S. impacts and 

regulations.” Journal of the Air & Waste Management Association 72(7), pp. 619-628 
 Morin, Barbara, Mahdi Ahmadi, Lisa Rector, and George Allen. “Development of an integrated duty cycle test method to 

assess cordwood stove performance.” Journal of the Air & Waste Management Association 72(7), pp. 629-646. 
187 U.S. Environmental Protection Agency. “Process for Developing Improved Cordwood Test Methods for Wood Heaters.” 

https://www.regulations.gov/docket/EPA-HQ-OAR-2016-0130. Accessed 11/16/2022. 
188 George, Allen, and Lisa Rector. “Characterization of Residential Woodsmoke PM2.5 in the Adirondacks of New York.” 

Aerosol and Air Quality Research 20 (2020): 2419-2432. 
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to additional power sector emissions,189 potential increases in emissions for powering carbon capture and 

sequestration would depend on the energy generation source. 

 

 
189 Jacobson, M.Z. “The health and climate impacts of carbon capture and direct air capture.” Energy Environ. Sci. 2019,12, 

3567-3574. 
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Evaluation of the Plan 

Chapter 9. Analysis of the Plan 

9.1 Integration Analysis Approach 
The objective of the integration analysis is to develop greenhouse gas (GHG) mitigation scenarios for the 

Scoping Plan that capture and account for how various strategies interact across sectors and evaluate the 

benefits and costs of the suite of strategies for achieving the Climate Act’s GHG emissions reduction 

requirements and goals. These mitigation scenarios incorporate Advisory Panel and Working Group 

recommendations, feedback from the Climate Action Council (Council), and Climate Justice Working 

Group (CJWG) input. The integration analysis is built within the New York Pathways model, which is a 

multi-model framework that includes a representation of all categories of GHG emissions in New York 

and takes as inputs relevant complementary analyses, including the Power Grid Study, building and 

transportation roadmap efforts, oil and gas system analysis, and refrigerant management analysis.  

This chapter contains a high-level summary of the integration analysis results. The analysis has been 

updated since original publication of results in the draft Scoping Plan to align with the latest information 

available, including the Statewide GHG Emissions Report, key technology and fuel price forecasts, and 

other general improvements where appropriate (this update has been referred to as the “2022 vintage”).190 

This update does not affect the modeling structure, scenario definitions, key pathway themes, adoption 

trajectories, and performance of key technologies and measures. Detailed technical information on the 

mitigation scenarios presented in this chapter, including further description of the 2022 vintage updates, 

can be found in the Integration Analysis Technical Supplement (Appendix G). 

9.2 Scenario Design 
The initial runs of the integration analysis evaluated a business-as-usual future (Reference Case) and a 

representation of a future based on an ambitious interpretation of the recommendations from the 

Council’s Advisory Panels (Scenario 1). Analytical results indicated that the Advisory Panel 

recommendations alone were not sufficient to achieve the Climate Act emission limits (Figure 4). These 

results were presented to the Council in July 2021 and initiated a scenario design planning exercise by the 

Council, facilitated by the analytical team and informed by feedback from the CJWG on the Advisory 

Panel recommendations, to develop scenarios with additional GHG emissions reductions. This exercise 

 
190 The latest Statewide GHG Emissions Report can be found at https://www.dec.ny.gov/energy/99223.html. 
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resulted in three additional scenarios designed to meet or exceed GHG limits and achieve carbon 

neutrality. Scenarios 2, 3, and 4 all share foundational themes based on findings from Advisory Panels 

and supporting analysis but represent different approaches based on Council feedback and CJWG input. 

The Council continued deliberations on these scenarios in 2022, informed by public comment on the draft 

Scoping Plan. 

Figure 4. Greenhouse Gas Emissions by Mitigation Scenario 

 

• Reference Case: Business as usual plus implemented policies.191 

• Scenario 1: Advisory Panel Recommendations: Representation of the Advisory Panel 

recommendations, which provide a foundation for all scenarios; however, scenario modeling 

shows that further effort is needed to meet Climate Act emission limits. 

• Scenario 2: Strategic Use of Low-Carbon Fuels: Advisory Panel recommendations adjusted for 

strategic use of bioenergy derived from biogenic waste, agriculture and forest residues, and 

limited purpose grown biomass, as well as a critical role for green hydrogen for difficult-to-

electrify applications. This scenario includes a role for negative emissions technologies to reach 

carbon neutrality.  

• Scenario 3: Accelerated Transition Away from Combustion: Advisory Panel 

recommendations adjusted to include accelerated electrification of buildings and transportation 

 
191 The Reference Case is used for evaluating incremental societal costs and benefits of GHG emissions mitigation. 
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and a very limited role for bioenergy and hydrogen combustion. This scenario includes a role for 

negative GHG emissions technologies to reach carbon neutrality. 

• Scenario 4: Beyond 85% Reduction: Advisory Panel recommendations adjusted to reflect 

accelerated electrification and targeted use of low-carbon fuels. This scenario includes additional 

reductions in vehicle miles traveled (VMT) and innovation in methane abatement. This scenario 

reduces gross GHG emissions beyond the 2050 limit and avoids the need for negative emission 

technologies.  

Figure 5 highlights the key differences in assumptions across the three scenarios that meet or achieve 

New York’s GHG emission limits and achieve carbon neutrality by 2050. All scenarios share common 

foundational themes of decarbonization, including a zero-emission power sector by 2040, enhancement 

and expansion of transit, unprecedented rapid and widespread efficiency and electrification, electric end-

use load flexibility, and methane mitigation in agriculture and waste. 

Figure 5. Level of Transformation by Mitigation Scenario 

 
Note: More detailed scenario assumptions are available in Appendix G: Integration Analysis Technical Supplement. 

Transformative, challenging, and potentially disruptive levels of effort are required across all sectors, and 

all three scenarios include high levels of electrification, including Scenario 2, which also incorporates the 

strategic use of low-carbon fuels. Scenario 3 pushes harder on accelerated electrification to meet the GHG 

emission limits using a very low-bioenergy and low-combustion mix of strategies. Scenario 4 pushes 

beyond 85% direct reductions in 2050 by layering some low-carbon fuels back in, examining very high 
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VMT reduction, and assuming high (but also highly uncertain) levels of innovation in the waste and 

agriculture sectors. Scenario 4 is the only evaluated scenario that achieves carbon neutrality without the 

use of negative emissions technologies like direct air capture of carbon dioxide (CO2), which is also 

subject to high uncertainty, but is required in Scenarios 2 and 3 to address the gap between remaining 

gross emissions in 2050 and the ambitious assumed projections of natural sequestration. Figure 6 shows 

the emissions reductions under Scenario 1. Key assumptions for scenarios 2, 3, and 4 are shown in Figure 

7, Figure 8, and Figure 9. Additional documentation of scenario assumptions can be found in the 

Integration Analysis Technical Supplement (Appendix G).  

Figure 6. Advisory Panel Recommendations 

 

 
Figure 7. Key Assumptions in Scenario 2: Strategic Use of Low-Carbon Fuels 
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Figure 8. Key Assumptions in Scenario 3: Accelerated Transition Away from Combustion 

 
 

Figure 9. Key Assumptions in Scenario 4: Beyond 85% Reduction 

 

9.3 Key Findings 
The integration analysis presented multiple pathways to achieving the GHG emission limits and led to 

several key findings: 

• Achieving deep decarbonization is feasible by mid-century. Achieving the GHG emission 

limits requires action in all sectors, especially considering the Climate Act’s emissions 

accounting, as described in Chapter 4. Current Emissions. Every sector will see high levels of 

transformation over the next decade and beyond, requiring critical investments in New York’s 

economy. 
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• Energy efficiency and end-use electrification are essential parts of any pathway that 

achieves New York State emission limits. Approximately 1 to 2 million efficient homes will 

need to be electrified with heat pumps by 2030. Approximately 3 million zero-emission vehicles 

(predominantly battery electric) will need to be sold by 2030.  

• A transition to low global warming potential (GWP) refrigerants and enhanced refrigerant 

management will be required to electrify while reducing and ultimately eliminating GHG 

emissions from hydrofluorocarbon (HFC)-based refrigerants used in today’s heat pumps. 

• Consumer and community decision-making is key, and especially important for the 

purchase of new passenger vehicles and heating systems for homes and businesses through 

the next decade. In all modeled scenarios, zero-emission vehicles and heat pumps will need to 

become the majority of new purchases by the late 2020s, and fossil fuel-emitting cars and 

appliances will no longer be sold after 2035. This represents an unprecedented rate of adoption of 

novel and potentially disruptive technologies and measures. 

• New York will need to substantially reduce VMT while increasing access to public 

transportation. This should include expanding transit services structured around community 

needs, smart growth inclusive of equitable transit-oriented development (E-TOD), and 

transportation demand management. 

• Wind, water, and sunlight will power most of New York’s economy in 2050 in all pathways. 

Even with aggressively managed load, electric consumption doubles and peak load nearly 

doubles by 2050, and New York becomes a winter peaking system by 2035, with offshore wind 

of around 15 gigawatts (GW), solar of around 60 GW, and four- and eight-hour battery storage of 

around 20 GW by 2050. Firm, zero-emission resources, such as green hydrogen or long-duration 

storage, will be important to ensuring a reliable electricity system beyond 2040. 

• Low-carbon fuels such as bioenergy or hydrogen may help to decarbonize sectors that are 

challenging to electrify. By 2030, scenarios include initial market adoption of green hydrogen in 

several applications, including medium- and heavy-duty (MHD) vehicles and high-temperature 

industrial. Additional promising end-use applications include district heating and non-road 

transportation such as aviation and rail. 

• Large-scale carbon sequestration opportunities include lands and forests and negative 

emissions technologies. Protecting and growing New York’s forests is required for carbon 

neutrality. Negative emissions technologies (such as the direct air capture of CO2) may be 

required if the state cannot exceed 85% direct GHG emissions reductions by 2050. Strategic land 

use planning will be essential to balance natural carbon sequestration, agriculture activities, new 

renewables development, and smart urban planning (smart growth). 
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• Necessary methane emissions mitigation in waste and agriculture will require 

transformative solutions. Diversion of organic waste and the capture of fugitive methane 

emissions are key in the waste sector. Alternative manure management and animal feeding 

practices will be critical in reducing methane emissions in agriculture. 

• Continued research, development, and demonstration (RD&D) is key to advancing a full 

portfolio of options and mitigating risk. Additional innovation will be required in areas such as 

carbon sequestration solutions, long-duration storage, flexible electric loads, low-GWP 

refrigerants, and animal feeding, in concert with federal action (such as Earthshots). 

• The largest three remaining sources of emissions in 2050 across scenarios are landfills, 

aviation, and animal feeding. 

More detailed economywide and sectoral results are presented in the Integration Analysis Technical 

Supplement (Appendix G). 
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Chapter 10. Benefits of the Plan 

10.1 Background 
New York’s economy has been steadily growing for the last two decades and state economic output per 

capita has been growing even more quickly. These trends are projected to continue over time (Figure 10). 

Figure 10. Historical and Projected Population and Gross State Product 

 
Source: NYSERDA Patterns and Trends, Federal Reserve Economic Data, Cornell Program on Applied Demographics. 

Current annual system expenditure—the costs related to energy consumption in the state—to support 

New York’s population and economy is estimated to be over $140 billion. This estimate includes capital 

investments for energy-consuming devices, liquid and gas fuel costs, and costs for in-State and imported 

electricity generation. While system expenditures are significant at over $140 billion, these make up a 

small share of gross state product (GSP; 8.9% in 2020, see Figure 11).  

Of these total system expenditures, annual energy expenditures are approximately $50 billion, with over 

half of that amount (almost $30 billion) estimated to leave New York State.192 Petroleum fuel 

expenditures are the largest single category at approximately $24 billion. Current energy expenditures 

outline the opportunity for import substitution through electrification, where a greater share of energy 

services is provided by in-State resources, driving economic activity and job creation.  

 
192 NYSERDA. “New York State Energy Profile. Patterns and Trends.” Accessed at 

https://www.nyserda.ny.gov/about/publications/ea-reports-and-studies/patterns-and-trends. 
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Figure 11. Estimated Current System Expenditure by Category 

 
Note: Estimated system expenditures do not reflect direct costs in some sectors that are represented with incremental costs only. 
These include investments in industry, agriculture, waste, forestry, and non-road transportation. 

10.2 Integration Analysis Benefit-Cost Approach 
In addition to analyzing greenhouse gas (GHG) reductions, the integration analysis sought to quantify the 

costs and benefits of the mitigation scenarios described in Chapter 9. Analysis of the Plan. The quantified 

benefits include the value of avoided GHG emissions and avoided health impacts; cost categories include 

annualized capital, operations, and maintenance cost for infrastructure (such as devices, equipment, 

generation assets, and transmission and distribution) and annual fuel expenses by sector and fuel 

(conventional or low-carbon fuels, depending on scenario definitions).193  

Value of Avoided GHG Emissions 
All scenarios model significant GHG emissions reductions, which avoid the economic impacts of 

damages caused by climate change. The value of avoided GHG emissions calculations are based on the 

Value of Carbon guidance, developed by New York State Department of Environmental Conservation 

 
193 This analysis does not natively produce detailed locational or customer class analysis, but those may be developed through 

subsequent implementation processes. More specificity is needed around individual proposals in order to determine the 
impact on specific customers. The Council recommends that as proposals are advanced with additional implementation 
details, a complete consumer benefit-cost impact be performed to show the impact and inform program design prior to full 
implementation. 

  

 2 

   

   

   

 1  

 12 

 1  

 1  

Current  2 2  

N
P 

 o
f N

et
  

ire
t C

os
ts

  2
 2

  
 B

 

Others

Non Energ 

Negative Emissions  echnologies

Renew able  as

Renew able Li uids

Electricit 

 ransportation  nvestment

Buildings  nvestment

 ossil Li uids

 ossil  as

Other  uel

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0062 
Page 138 of 445



 

Chapter 10. Benefits of the Plan 127 

(DEC) pursuant to the Climate Act.194 The value of these avoided GHG emissions is measured in each 

scenario relative to the Reference Case. GHG emissions were measured using value of avoided carbon 

dioxide (CO2), avoided methane, avoided nitrous oxide (N2O), and avoided hydrofluorocarbons (HFCs). 

For other GHGs, avoided emissions were converted to carbon dioxide equivalent (CO2e) using the 

Intergovernmental Panel on Climate Change’s (IPCC) AR5 20-year GWP values. The avoided GHG 

emissions time series in each year was multiplied by the annual social cost of GHG based on the DEC 

Value of Carbon guidance appendix, using the central case estimate for each GHG (2% discount rate for 

GHG emissions). More information on the approach to estimating the value of avoided GHG emissions 

can be found in the Integration Analysis Technical Supplement (Appendix G). 

Value of Health Co-Benefits 
The integration analysis also evaluated health benefits of mitigation scenarios relative to the Reference 

Case. For more information on these analyses, see Health Effects below. Three categories of potential 

health benefits were analyzed: 

• Improvements in health outcomes due to improved air quality, including reduced incidence of 

premature mortality, heart attacks, hospitalizations, asthma exacerbation and emergency room 

visits, and lost workdays195 

• Public health benefits from increased physical activity due to increased use of active 

transportation modes (such as walking and cycling) while accounting for changes in traffic 

collisions 

• Estimated benefits of energy efficiency interventions in low- to moderate-income (LMI) homes 

Integration Analysis Costs 
The pathways framework produces economywide resource costs for the various mitigation scenarios 

relative to a reference case. The framework is focused on annual societal costs and benefits and does not 

track internal transfers (such as incentives). Outputs are produced on an annual time scale for the state of 

New York, with granularity by sector.  

 
194 The value of avoided GHG emissions calculations are based on DEC guidance, which can be accessed at 

https://www.dec.ny.gov/regulations/56552.html. 
195 Health benefits are calculated as “High” and “Low.” The economywide benefits applied the High case and the Low case are 

included in the uncertainty analysis. For more information, see Appendix G. 
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The integration analysis included calculations for three cost metrics: net present value (NPV) of net direct 

costs, annual net direct costs, and system expenditure. Cost estimates do not include estimates of federal 

funding available as per the Inflation Reduction Act, which is examined as a sensitivity. 

• NPV of Net Direct Costs: This is the NPV of levelized costs in a given scenario incremental to 

the Reference Case from 2020 through 2050.196 This metric includes incremental direct capital 

investment, operating expenses, and fuel expenditures. 

• Annual Net Direct Costs: Net direct costs are levelized costs in a given scenario incremental to 

the Reference Case for a single year snapshot. This metric includes incremental direct capital 

investment, operating expenses, and fuel expenditures. 

• System Expenditure: System expenditure is an estimate of absolute direct costs (not relative to 

the Reference Case). Estimates of system expenditure do not reflect direct costs in some sectors 

that are represented with incremental costs only. These include investments in industry, 

agriculture, waste, forestry, and non-road transportation. 

Cost categories included in the metrics listed above are shown in Table 4. Cost outputs from the 

integration analysis are key inputs to the Jobs Study described Chapter 7. Just Transition.  

Table 4. Integration Analysis Cost Categories 

Cost Category Description 
 

Electricity System Includes incremental capital and operating costs for electricity generation, 
transmission (including embedded system costs), distribution systems, and 
in-State hydrogen production costs.  

 
Transportation Investment Includes incremental capital and operating expenses in transportation (e.g., 

battery electric vehicles (EVs) and EV chargers) 
 

Building Investment Includes incremental capital and operating expenses in buildings (e.g., heat 
pumps and building upgrades) 

 
Non-Energy Includes incremental mitigation costs for all non-energy categories, including 

agriculture, waste, and forestry 
 

Renewable Gas Includes incremental fuel costs for RNG and imported green hydrogen 
 

Renewable Liquids Includes incremental fuel costs for renewable diesel and renewable jet 
kerosene 

 
196 All NPV calculations assume a discount rate of 3.6%. This discount rate was applied to all annual cost and benefit streams, 

including the value of avoided GHG emissions, which has an embedded, separate, and distinct perspective on discounting 
described in the DEC Value of Carbon guidance, which can be accessed at https://www.dec.ny.gov/regulations/56552.html. 
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Cost Category Description 
 

Negative Emission 
Technologies 

Includes incremental costs for direct air capture of CO2 as a proxy for 
Negative Emission Technologies  

 
Other Includes other incremental direct costs including industry sector costs, oil & 

gas system costs, HFC alternatives, and hydrogen storage 
 

Fossil Gas Includes incremental costs spent on fossil natural gas (shown as a negative 
for cases when gas expenditures are avoided compared with the Reference 
Case) 

 
Fossil Liquids Includes incremental costs spent on liquid petroleum products (shown as a 

negative for cases when liquids expenditures are avoided compared with the 
Reference Case) 

 
Other Fuel Includes incremental costs spent on all other fossil fuels 

 

10.3 Key Benefit-Cost Assessment Findings 
The integration analysis assessed the benefits of avoided GHG emissions, health co-benefits, and resource 

costs for Scenario 2: Strategic Use of Low-Carbon Fuels, Scenario 3: Accelerated Transition Away from 

Combustion, and Scenario 4: Beyond 85% Reduction (Figure 12). There are three key findings from this 

assessment: 

• The cost of inaction exceeds the cost of action by more than $115 billion. There are significant 

investments required to achieve Climate Act GHG emission limits, accompanied by even greater 

external benefits and the opportunity to create hundreds of thousands of jobs. 

• Net benefits range from $115 billion to $130 billion. Improvements in air quality, increased 

active transportation, and energy efficiency interventions in LMI homes generates health benefits 

ranging from approximately $155 billion to $160 billion. Reduced GHG emissions avoids the 

economic impacts of damages caused by climate change equaling approximately $240 to $255 

billion. The combined benefits range from approximately $400 billion to $415 billion. 

• Net direct costs are small relative to the size of New York’s economy. Net direct costs are 

estimated to be 0.5% to 0.6% of gross state product (GSP) in 2030, and 1.3% of GSP in 2050. 

• The Inflation Reduction Act will meaningfully reduce net direct costs. New York could 

realize up to $70 billion of federal resources in support of the Scoping Plan initiatives through 

2050, which would reduce incremental costs to New Yorkers by up to 19%.  
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Figure 12. Summary of Benefits and Costs (NPV Relative to Reference Case) 

 
The NPV of net direct costs in Scenario 2, Scenario 3, and Scenario 4 are in the same range (due to 

uncertainty) and are primarily driven by investments in buildings and the electricity system (Figure 13). 

All scenarios show avoided fossil fuel expenditures due to efficiency and fuel-switching relative to the 

Reference Case (shown in the chart as negative costs). Scenario 2: Strategic Use of Low-Carbon Fuels 

includes significant investment in renewable diesel, renewable jet kerosene, and renewable natural gas 

(RNG). Scenario 3: Accelerated Transition Away from Combustion meets emission limits with greater 

levels of electrification, which results in greater investments in building retrofits, zero-emission vehicles, 

and the electricity system. Scenario 4: Beyond 85% Reduction builds on the electrification levels in 

Scenario 3, includes greater investments in transportation, waste, and agriculture sector mitigation, and 

layers back in a limited use of low-carbon fuels to reduce gross GHG emissions beyond the 2050 limit. 

Scenario costs are sensitive to the price of fossil fuels and technology cost projections, as reflected in 

error bars. The sensitivity bars shown in Figure 13 include low and high price sensitivities for fossil and 

low-carbon fuels and a range of technology costs for building technologies, transportation technologies, 

and direct air capture. New high fuel price and high technology cost sensitivities were performed in 2022 

in light of global supply chain disruptions. The Inflation Reduction Act (not included here) will further 

reduce net direct costs. More detail on these sensitivities is included in section 10.4 2022 Cost Sensitivity 

Analysis, below. The complete list of uncertainty and sensitivity analysis can be found in the Integration 

Analysis Technical Supplement (Appendix G). 
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Figure 13. NPV of Net Direct Costs Relative to Reference Case (2020–2050) 

 
Note: Uncertainty error bars include low and high fossil fuel price sensitivities and range of costs for heat pumps, EVs, wind, 
solar, storage, advanced renewable fuels, and direct air capture of CO2. This figure does not include Inflation Reduction Act 
funding which further reduces net direct costs. 

Annual net direct costs show the timing of key investments required to meet the Climate Act GHG 

emission limits. Scenario 2 includes significant investment in renewable diesel, renewable jet kerosene, 

and RNG starting in the mid-2020s. Scenario 3 includes greater levels of electrification compared with 

Scenario 2, which results in greater investments in building retrofits, zero-emission vehicles, and the 

electricity system. Scenario 4 layers on additional investments in transportation, agriculture, and waste 

mitigation relative to Scenario 3. Both scenarios 2 and 3 include investment in negative emissions 

technologies to achieve net zero emissions by 2050, whereas Scenario 4 does not require any negative 

emissions technologies due to the incremental investments in transportation, smart growth, agriculture, 

waste reductions. In 2030, annual net direct costs relative to the Reference Case are around $11 billion 

per year, approximately 0.5% of GSP; in 2050, costs increase to $41 billion per year, or 1.3% of GSP 

(Figure 14). 
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Figure 14. Annual Net Direct Costs Relative to Reference Case in Scenarios 2-4 

 
 

Net direct costs were measured relative to the Reference Case, but system expenditures were evaluated on 

an absolute basis. System expenditures increase over time as New York invests in infrastructure and clean 

fuels to meet the Climate Act’s emission limits. Compared with current estimated system expenditures, 

cost increases are moderate: 7% to 8% in 2030 and 20% to 21% in 2050 (Figure 15).  

Figure 15. Annual System Expenditures in Scenarios 2-4 
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More detail on the benefit-cost assessment approach, input assumptions, results, uncertainty analysis, and 

sensitivity analysis is included in the Integration Analysis Technical Supplement (Appendix G). 

10.4 2022 Cost Sensitivity Analysis 
Since the publication of the draft Scoping Plan in 2021, the prices for several key technologies and fuels 

have changed due to a variety of factors such as global fuel market volatility and supply chain disruption. 

Additionally, the passage of the Inflation Reduction Act will lead to new incentives that can offset the 

cost of decarbonization. New sensitivities were performed in support of the Final Scoping Plan to 

consider the effects of these developments. More details are provided in Appendix G. 

A high fuel price sensitivity evaluated the effects of the potential for persistently higher fossil fuel prices. 

The high fossil fuel prices increase the costs of all cases, with the largest increase in costs occurring in the 

Reference Case where a higher share of consumption remains fossil. This dynamic increased the net 

benefit of the mitigation scenarios by $33 to $38 billion compared with the original runs, which 

underscores the value of a transition to renewables to reduce exposure to higher fossil fuel prices (Figure 

16). 

Figure 16. Net Benefits: High Fuel Price Sensitivity 
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The draft Scoping Plan included a low technology cost sensitivity that explored the effects of more 

industry learning than what was included in the core cases. A new targeted high technology cost 

sensitivity was developed to explore the effects of higher prices for clean buildings and transportation 

technologies from near-term supply chain issues that could persist. These higher technology costs would 

particularly increase the costs of the mitigation scenarios, which have higher adoption of heat pumps and 

electric vehicles. This would reduce the net benefits of the mitigation scenarios by $34 to $42 billion 

compared with the reference case (Figure 17). Even under this targeted high technology cost sensitivity, 

all mitigation scenarios see significant net benefits relative to the Reference Case. 

Figure 17. Net Benefits: Targeted High Technology Cost Sensitivity 

 
The passage of the federal Inflation Reduction Act is a major policy development that will provide 

important funding that can offset the costs of decarbonization economywide. The full impacts of the act 

will take additional time to understand in more detail. To provide an initial estimate of the impact to New 

York, a new sensitivity was performed to estimate the federal funding that could be available to offset the 

cost to achieve Climate Act requirements and goals and the impact of this federal funding on scenario 

benefit-cost analysis. The modeling focuses on the largest climate and energy provisions with the clearest 

implications and considers a range of outcomes to reflect uncertainty for the impact of key parameters 

(e.g., domestic content provisions, income caps, tax liability). It does not model impacts of all funding 
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keeping New York on track and driving equitable outcomes but were too uncertain to model). In total, the 

Inflation Reduction Act could provide $41 to $69 billion to reduce the costs to New York to meet the 

requirements of the Climate Act.  

The Inflation Reduction Act incentives are higher in the mitigation scenarios than in the Reference Case, 

due to greater adoption of clean technologies and fuels eligible for incentives (e.g., EVs, heat pumps, 

renewables, battery storage, and hydrogen). As a result, the Inflation Reduction Act increases net benefits 

of the Mitigation Scenarios by up to $50 billion, compared with the core 2022 net benefit results (Figure 

18). Federal funding associated with the Inflation Reduction Act affects all sectors of the economy, with 

the majority of benefits accruing to electric generation, electric vehicles, building efficiency and 

electrification, and hydrogen and alternative fuels production. More details are provided in Appendix G.  

Figure 18. Inflation Reduction Act Sensitivity Net Benefits 

 

 

10.5 Health Effects 
Health Analyses Approach Overview 
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Reference Case. As discussed in Chapter 9. Analysis of the Plan, the scenarios modeled in the integration 

analysis have been updated between the draft and this final Scoping Plan. The public health analysis 

discussed below has been updated accordingly to reflect the changes in energy consumption in the 

integration analysis scenarios. One exception to this is that detailed electricity sector production modeling 

was not undertaken again for the health analysis. Based on the changes projected in the electricity 

generation mix between the draft and final Scoping Plans, the potential change in health benefits is 

estimated to be relatively minor, approximately 0.4% of the total health benefits. Three analyses were 

undertaken, evaluating the potential to:  

• Improve air quality and ensuing health outcomes through reduced combustion and associated 

pollutant emissions  

• Improve public health through increased activity associated with active transportation modes such 

as walking and cycling 

• Improve health outcomes in homes, especially LMI homes, through energy efficiency 

interventions 

The air quality analysis applied the U.S. Environmental Protection Agency’s (EPA) CO Benefits Risk 

Assessment (COBRA) Health Impacts Screening and Mapping Tool, customized with detailed inputs 

specific to New York State and the scenarios analyzed, to evaluate air quality and ensuing public health 

outcomes at the county level. COBRA evaluates ambient air quality based on emissions of direct fine 

particulate matter (PM2.5) and its precursors (SO2, VOC, and NOX) and the ensuing changes in annual 

average total PM2.5 concentrations. The results include 12 different health outcomes, such as premature 

mortality, heart attacks, hospitalizations, asthma exacerbation and emergency room visits, and lost 

workdays. Results are calculated as “High” and “Low,” reflecting two alternative methods adopted by 

EPA for evaluating premature mortality and non-fatal heart attacks based on two epidemiological studies 

of the impacts of air quality on public health. The economywide benefit results described in the sections 

above applied the High case, and the Low case is included in the uncertainty analysis described in 

Appendix G. Note that COBRA does not include additional potential benefits from reduced ozone 

concentrations; the value of those benefits is estimated to be a few percent of the benefits associated with 

PM2.5. Additional benefits not included are potential benefits associated with reduced NO2 concentrations 

and reduced toxics, which were not evaluated given the high uncertainty and lack of sufficient data to 

provide reasonable estimates. 

COBRA was applied to the Reference Case and the policy scenarios described above for 2020 through 

2050 in five-year increments, and the value of the improved health outcomes was interpolated to estimate 
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benefits for the entire period. The analysis includes emissions in all sectors and all states, and the effect of 

the scenarios on emissions in New York as well as any potential effect of changes in New York’s 

electricity consumption on electricity generation in other states. 

Potential public health benefits from increased physical activity due to increased use of active 

transportation modes, while accounting for potential increases in traffic collisions, were estimated using 

the Integrated Transport Health Impacts Model, customized to represent New York State. 

Values from published literature on the health and safety benefits of energy system changes and 

weatherization programs in homes were used to estimate the potential benefits of energy efficiency 

interventions. These applied only to LMI homes expected to have upgraded systems and weatherization. 

While additional benefits may result from building changes in higher-income homes, those benefits would 

likely be less, and no data are available to estimate those details. For a detailed description of the health 

analyses methods, see Appendix G. 

Key Health Findings 
Decarbonizing New York can result in a substantial health benefits from improved air quality, on the 

order of $50 billion to $110 billion from 2020 through 2050 (based on reduced mortality and other health 

outcomes) relative to the Reference Case.  

• Benefits would be experienced throughout the State and downwind in neighboring states. 

• Benefits of reduced fossil fuel combustion would be higher in urban areas due to both higher 

emissions and larger impacted populations. 

• Benefits of potentially reduced wood combustion would be higher in upstate areas. 

• Annual benefits would grow over time as pollution rates decrease. 

Two additional potential health benefit categories were estimated: 

• $40 billion associated with the health benefits of increased active transportation (such as walking 

and cycling) 

• $9 billion associated with energy efficiency interventions in LMI homes (additional benefits, not 

quantified, may occur in other buildings as well) 

The total projected potential health benefits associated with the scenarios analyzed are presented in Figure 

19. Results are presented for the High Value and Low Value cases. 
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Figure 19. Total Projected Health Benefits (NPV, 2020–2050) 

 

Ambient Air Quality Benefits 
In all scenarios, air quality improvements can avoid tens of thousands of premature deaths, thousands of 

non-fatal heart attacks, thousands of other hospitalizations, thousands of asthma-related emergency room 

visits, and hundreds of thousands of lost workdays.  

The value of the benefits by scenario are presented in Figure 20. While a small amount of benefits would 

occur downwind of New York in neighboring states, the vast majority of benefits would occur within 

New York. A large portion of the projected benefits would result from potential reductions in wood 

combustion. Benefits from reduced fuel combustion (excluding wood) would be larger downstate, and 

benefits from reduced wood combustion would be larger upstate. While the reduced wood combustion 

represents a small amount of the total reduced fuel combustion, it has an outsized impact on particulate 

matter emissions, resulting in substantially high health benefits.  

Benefits would increase over time as policies affecting emission reductions take effect, gradually 

increasing up to approximately $6 billion in the Low case and under $14 billion in the High case by 2050. 
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Figure 20. Total Projected Ambient Air Quality Health Benefits (NPV, 2020–2050) 

 
 

As presented in Figure 21, approximately 38% of the projected benefits are associated with reduced wood 

combustion in industrial, commercial, and residential uses. The remaining benefits are associated with 

relatively equal amounts from transportation (on-road and non-road) and building fuel combustion, and 

additional small fractions of the benefits are associated with reduced combustion in the electricity 

generation sector. While buildings and electricity generation have substantial emissions and ensuing 

health impacts locally, much of the building energy and power in New York is based on natural gas, 

which burns much cleaner and therefore has a substantially lower impact on particulate matter emissions 

and public health than oil. Oil combustion can have a much larger health impact locally, but the quantities 

of oil used statewide are much smaller. However, despite having lower particulate matter emissions than 

wood combustion overall, those oil and natural gas emissions from buildings do have a large impact on 

public health because they are in more populated urban areas, while wood combustion is more heavily 

weighted to rural areas with less dense population, resulting in similar health benefits from reducing wood 

and oil/gas (this is true also for renewable oil and gas). The benefits from substantially reducing or 

eliminating combustion in the electricity sector are on the order of 4%, and do not change materially in 

cases where limited hydrogen is combusted relative to non-combustion scenarios. For a sensitivity 

analysis of fuel options see Appendix G. 

Figure 22 presents the annual health benefits (high value) by sector from the Strategic Use of Low-

Carbon Fuels scenario, demonstrating the increasing benefits over time in all sectors. These sectoral 

results show that the majority of the benefits over time are due to emission reductions in the commercial 
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and residential sector. In addition, these results show that the benefits from emission reductions in the 

electricity generation sector largely begin in 2040.  

Figure 21. Health Benefits by Sector (2020–2050) 

Strategic Use of Low-Carbon Fuels Accelerated Transition Away from 
Combustion 

Beyond 85% 

 

   
 

Figure 22. Annual Health Benefits by Sector (high value) for the Strategic Use of Low-Carbon 
Fuels Scenario 
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The maximum annual average PM2.5 concentration reductions by county projected to be achieved by 2050 

are presented in Figure 23. Note that the concentration reductions in all three scenarios are very similar. 

The distribution of benefits per capita are presented in Figure 24, both with and without the benefits of 

wood combustion. While much higher benefits overall would accrue in urban areas due to the higher 

population, per-capita benefits are also higher in urban areas due to higher baseline health incidence and 

larger reductions in emissions (due to larger sources available to be reduced). The distribution of benefits 

is very similar in all three scenarios. 

Figure 23. Reduction in PM2.5 Annual Average Concentrations, Strategic Use of Low-Carbon Fuels  

all fuels (2050) excluding benefits of avoided wood combustion (2050) 

  

New York City Area — excluding benefits of avoided wood combustion 
2030 

 

2050 
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Figure 24. Per Capita Health Benefits (2020–2050) 

Scenario all fuels excluding benefits of avoided wood combustion 
Strategic Use 
of Low-
Carbon Fuel 

 

 
Accelerated 
Transition 
Away from 
Combustion 

 

 
Beyond 85% 

  
New York City area – excluding benefits of avoided wood combustion 

 Low-Carbon 
Fuels 

Accelerated 
Transition Beyond 85% 

 

Bronx $3,797 $4,045 $4,106 

Brooklyn $4,647 $4,848 $4,925 

Manhattan $5,521 $5,776 $5,915 

Queens $6,079 $6,319 $6,442 

Staten 
Island $3,355 $3,471 $3,562 

 

 

 

 

 

Health Benefits of Increased Active Transportation 
The potential value of the net reduction in the number of deaths, including the decrease in deaths from 

increased physical activity and the increase in deaths from traffic collisions, is estimated to be a NPV of 
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$39.5 billion (2020 to 2050). As presented in Figure 25, the values increase over the years as walking and 

cycling increases with the introduction of infrastructure and other measures to encourage the use of these 

modes. Note that the projected decrease in premature deaths from physical activity far outweighs the 

potential increase in deaths from traffic collisions. Active transportation benefits are the same for the 

Low-Carbon Fuels and Accelerated Transition scenarios. 

Figure 25. Potential Annual Value of Public Health Benefits from Increased Active Transportation 

 
 

Health Benefits of Residential Energy Efficiency Interventions 
Health benefits in residential energy efficiency interventions are expected to result from several factors 

listed in Table 5. These do not include all the potential benefits, but rather only those for which sufficient 

study of benefits per intervention was available to apply to the New York scenarios. Not included, for 

example, are the benefits of indoor air quality associated with reduced indoor combustion of gas for 

cooking. Indoor air quality improvements can be achieved by ensuring appropriate ventilation (often in 

cases where ventilation and existing conditions were not appropriate prior to the intervention) combined 

with heat recovery where needed. Crucial to this benefit is ensuring appropriate ventilation when 

tightening building envelopes.  
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Table 5. Health Benefits Included in the Analysis of Residential Energy Efficiency Interventions 

Health-Related Measure Causes for Each Benefit Low-Income 
Single Family 

Low-Income 
Multifamily 

Reduced thermal stress – heat and 
cold 

Building envelope tightening, 
appliance replacements   

Reduced asthma-related incidents 
or reduced asthma symptoms 

Improved ventilation 
 * 

Reduced trip or fall injuries Removal of trip hazards, roofing 
improvements, lighting improvements   

Reduced carbon monoxide 
poisonings 

Appliance replacements, carbon 
monoxide monitors  Not available 

*This was studied but no significant difference was detected. 

 

In many cases, benefits occur due to programs ensuring that associated measures are taken at the same 

time, such as ensuring that carbon monoxide monitors are available where needed and that weatherization 

does not happen prior to fixing existing conditions such as mold.  

The analysis was undertaken at high-level, applying the number of homes to average benefits from the 

existing studies. Benefits were estimated only for LMI homes. There are likely also benefits for higher 

income homes, but data to estimate those benefits is not available. 

Benefits would be highly dependent on the structure of the interventions. Energy efficiency programs 

differ based on whether they include appliance replacement, building shell retrofits, or other non-energy 

interventions (such as installing carbon monoxide detectors).  

Following the current practice in New York State Energy Research and Development Authority’s 

(NYSERDA) energy efficiency programs, the analysis assumes that a range of non-energy measures 

would be included as appropriate in each case. 

The projected benefits by health measure and building type are detailed in Table 6 and Table 7 for the 

Strategic Use of Low-Carbon Fuels and the Accelerated Transition Away from Combustion, respectively. 
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Table 6. Potential Public Health Benefits of Energy Efficiency Intervention (2020–2050) — Strategic 
Use of Low-Carbon Fuels 

Health-Related Measure LMI Single-Family 
(billion $) 

LMI Multifamily 
(billion $) 

Total 
(billion $) 

Reduced asthma-related incidents or 
reduced asthma symptoms $3.0 Not available $3.0 

Reduced trip or fall injuries $1.4 $0.5 $1.9 

Reduced thermal stress – cold $0.4 $0.9 $1.2 

Reduced thermal stress – heat $0.6 $1.5 $2.2 

Reduced carbon monoxide poisonings $0.5 Not available $0.5 

Total $5.8 $2.9 $8.7 

 

Table 7. Potential Public Health Benefits of Energy Efficiency Intervention (2020–2050) — 
Accelerated Transition Away from Combustion 

Health-Related Measure LMI Single Family 
(billion $) 

LMI Multifamily 
(billion $) 

Total 
(billion $) 

Reduced asthma-related incidents or 
reduced asthma symptoms $3.0 Not available $3.1 

Reduced trip or fall injuries $1.4 $0.5 $1.9 

Reduced thermal stress – cold $0.4 $0.9 $1.3 

Reduced thermal stress – heat $0.6 $1.6 $2.2 

Reduced carbon monoxide poisonings $0.5 Not available $0.5 

Total $5.9 $3.0 $8.9 
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Sector Strategies 

Chapter 11. Transportation 

11.1  State of the Sector 
Overview 
Historically, the evolution of transportation systems has served as a catalyst for economic growth, 

productivity, and land use and development patterns. Transportation investments significantly influence 

where economic growth ensues, at what rate that growth occurs, and the design and density of the built 

environment. The challenge is how to balance growth, facilitated by transportation, while mitigating 

harmful greenhouse gas (GHG) emissions and promoting climate justice. Compounding this challenge are 

a multitude of factors. Individual consumers have a preference for large, less fuel-efficient vehicles. Short 

trips are often accomplished by single-occupancy vehicles. Innovations in commerce, such as just-in-time 

delivery and dispersion of production facilities, have made delivery of goods more inefficient. Local 

residential land use and commercial-development policies have driven unconstrained sprawl, thereby 

increasing vehicle miles traveled (VMT) and congestion. These challenges present an opportunity for 

adopting mobility-oriented development (MOD) strategies through targeted transportation investments. 

The challenge of achieving the Climate Act requirements should be approached strategically and with an 

eye toward recognizing the opportunity and delicate balance of facilitating transportation’s role in 

economic growth with the need to address adverse community, environmental, and human health impacts. 

To fully implement the requirements of the Climate Act while maintaining economic competitiveness, the 

State needs the full support of complementary national, regional, and local strategies. 

When considering how to reduce transportation GHG emissions, it is important to note that measures for 

reducing emissions from transportation are interconnected. Actions to achieve the Climate Act goals and 

requirements transcend the transition to zero-emission vehicles (ZEVs) and include diversified mobility 

alternatives; promotion of denser, more diverse, better designed, and more transit-oriented land use and 

development policies; and implementation of market-based policies to influence travel decisions. 

As of November 2022, one half of one percent of the over 10 million registered light-duty vehicles 

(LDVs) in New York were ZEVs.197 To facilitate the level of transformation required by the Climate Act 

 
197 Atlas Public Policy. “EValuateNY Vehicle Deep Dive.” Accessed November 2022 at https://atlaspolicy.com/evaluateny/. 
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and accounting for growth in vehicle registrations, there will need to be approximately 3 million zero-

emission LDVs in use by 2030 and approximately 10 million zero-emission LDVs in use by 2050. In 

addition, enhancing the availability, accessibility, reliability, and affordability of public transportation 

services, with an emphasis on unserved and underserved communities, as well as reimagining residential 

and commercial development utilizing MOD principles, will be integral to mitigating single-occupant 

discretionary vehicle trips, associated vehicle congestion, and harmful GHG emissions. 

Vision for 2030 
An aggressive and implementable mix of policies 

will be required to accelerate GHG emission 

reductions to the level needed by 2030. By 2030 

nearly 100% of LDV sales and 40% or more of 

medium- and heavy-duty (MHD) vehicle sales must 

be zero-emission and a substantial portion of 

personal transportation in urbanized areas would be 

required to shift to public transportation and other 

low-carbon modes.198 New York can achieve these 

goals through ZEV sales requirements and 

accompanying incentives, investments to help 

achieve these mandates, historic investments in 

expanded public transportation and micro-mobility, 

enhanced bicycle and pedestrian infrastructure, 

smart growth development, market-based policies that support lower-carbon transportation choices, and 

potentially a clean transportation standard that reduces the average carbon intensity of fuels as the 

transition to ZEVs proceeds.  

The recommended policies are expected to result in as many as three million ZEVs (about 30% of LDVs 

and 10% of MHD vehicles) on the road by 2030.199 Electric non-road equipment, such as those used in 

lawncare, construction, and farming, are expected to gain market share, especially in subsectors that are 

most conducive to electrification. Hydrogen fuel cell vehicles are expected to begin to emerge into the 

market by 2030, primarily for some trucking and non-road applications less suited to electrification, and 

 
198 For more information, refer to Appendix G: Integration Analysis Technical Supplement. 
199 For more information, refer to Appendix G: Integration Analysis Technical Supplement. 

Emissions Overview 

The transportation sector was responsible for 
approximately 28% of the New York’s 
greenhouse gas emissions in 2019, which 
includes road transportation (59%), non-road 
such as aviation (12%), emissions from 
imported fuels (26%), and hydrofluorocarbons 
used in vehicle air-conditioning and 
refrigeration (3%). Transportation sector 
emissions are about 16% higher today than they 
were in 1990. The transportation sector today is 
largely dependent on petroleum-based fuels 
such as gasoline, diesel, and jet fuel, but the 
State has made strong progress in transitioning 
from petroleum-based fuels to zero-emission 
technologies. 
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the State should begin investing prudently in the required supporting infrastructure to enable these 

vehicles to play a larger role in transportation emission reductions beyond 2030. Regional collaboration 

among states and coordination with the federal government will be needed to ensure that ZEV 

technologies can achieve the hoped-for growth trajectory. Supporting the development of companies in 

the ZEV supply chain can help create additional economic benefits and ensure a sufficient supply of these 

vehicles for New Yorkers. 

At present, a large portion of vehicles on the road are expected to still use internal combustion engines in 

2030, particularly in the MHD vehicle classes. One path to achieving 2030 emissions reduction 

requirements includes strategies to make limited use of renewable diesel and other lower-carbon fuels to 

replace diesel in existing internal combustion engine vehicles until the transition to ZEVs is complete. 

Policies like a clean transportation standard could be designed to support decarbonization by displacing 

fossil fuels with low-carbon electricity and other fuels with lower GHG emissions and co-pollutant 

emissions, including green hydrogen and alternative fuels. Development of these policies should be 

mindful of the Climate Justice Working Group’s (CJWG) admonition to avoid fuel policies that extend 

reliance on fossil fuel infrastructure or allow emissions from fuel combustion to continue to 

disproportionately impact Disadvantaged Communities. Another path to achieving 2030 emissions 

reductions requires accelerated ZEV adoption and early retirement of internal combustion vehicles. 

Additional incentives would be required to achieve these outcomes.  

Significant increases in the availability of public transportation services and other zero-emission mobility 

alternatives in the State’s urbanized areas should help reduce VMT by 2030. While mobility-on-demand 

strategies are expected to be adopted between now and 2030, this is primarily a longer-term emission 

reduction strategy. System efficiency improvements, such as traffic management systems and other 

congestion mitigation activities, can curb emissions through reduced idling and can be deployed 

immediately. Land use policies that shift travel to cleaner shared mobility alternatives or reduce 

discretionary single occupant VMT provide significant community benefits such as air quality 

improvements and reduce the number of ZEVs needed to meet GHG emission reduction requirements. 

Vision for 2050 
By 2050, the transportation sector will need to shift nearly completely to ZEVs while substantially 

increasing the use of low-carbon transportation modes like public transportation, walking, and biking that 

reduce the number of personal vehicle trips. LDVs and a large majority of MHD vehicles will be ZEVs. 

Marine operations and port facilities are envisioned to be zero-emission by 2050. Some segments of hard-
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to-electrify subsectors, such as aviation, freight rail, and potentially some MHD vehicles are expected to 

rely on green hydrogen and renewable biofuels (e.g., renewable jet fuel) to fully replace fossil fuel 

combustion if zero-emission applications are not feasible. A large-scale investment in expanded public 

transportation and complementary modes of transportation like shared mobility, biking and walking 

infrastructure, and smart growth (higher density, mixed use development centered around low-carbon 

transportation options) will help make it easier for New Yorkers to travel without using a personal car. 

Trips are expected to be shorter, on average, because people will have easier access to jobs, schools, and 

services. Transportation system investments will reflect community needs and be appropriate for the 

people they serve.  

Table 8. Sector Spotlight: Timelines for a Just Transition in the Transportation Sector 

• Majority of jobs created by 2030 expected to focus on electric vehicle charging station and hydrogen fuel 
station installation, along with steady levels of employment in vehicle manufacturing and wholesale trade 
parts. 

• Emissions projected to decline 30% in this sector by 2030; fossil fuel consumption projected to decline 
38% by 2030. 

• Levels of job growth and loss through 2030 are roughly equivalent (~11,000 to 15,000 gained and lost), 
suggesting opportunity for retention and matching within the sector. 

• Analysis indicates job losses are likely in the most at-risk subsector (conventional fueling stations), but 
these businesses may be able to adopt new business models (such as becoming hubs for electric vehicle 
charging equipment at convenience stores), enabling these stations to avoid employment losses 
associated with declining fossil and biofuel consumption. 

 
Existing clean energy jobs: 61,500 Potential job growth by 2030: 

2040: 
+11,300 
+21,600 

Existing conventional/legacy and 
fuels jobs: 

125,000 Potential job loss by 2030: 
2040: 

-14,900 
-37,800 

  Potential net job creation by 2030: 
2040: 

-3,600 
-16,200 

Note: Job impact data from Jobs Study (Scenario 2 Initial Employment Outputs, rounded to nearest hundred). Jobs figures here 
may be partial due to differences in sectoral breakdown between Scoping Plan Chapters and Jobs Study; additional analysis 
found in Jobs Study. 
 

Achieving this 2050 vision will require a mix of regulatory action and investment to achieve widespread 

ZEV adoption and additional incentives may be required to retire older internal combustion vehicles. The 

expansion of transportation options and smart growth development practices will rely on extensive 

investments at the State and local level alongside collaborations between State and local authorities to 

revise land use rules and coordinate on plans that create an integrated system for travelers choosing low-

carbon transportation modes. Public-private collaboration and broad industry action are critical to bring 

the level of investment needed and to ensure New Yorkers have climate-friendly transportation options 

available. Market-based policies can help fund the transition and send appropriate price signals. 
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Importantly, to achieve the 2050 vision, early action and investment will be needed in the early 2020s to 

ensure the availability and affordability of the future fuels and technologies, including but not limited to 

green hydrogen production, delivery, and applications; renewable jet fuel or other zero-emission aviation 

solutions; MHD ZEV engines; and infrastructure to support large-scale electrification including heavy 

freight solutions. 

Existing Sectoral Mitigation Strategies 
New York uses less energy per capita for transportation purposes than any state in the nation due in large 

part to the extensive investment and utilization of public transportation services and compact land use 

patterns in the State’s larger urbanized areas.200 These services help the State reduce its transportation 

emissions by more than 17 million metric tons (MMT) per year, but much more needs to be done to meet 

the Climate Act’s GHG emission reduction requirements. There are currently over 120,000 electric 

vehicles (EVs) on the road in the State and the number is rapidly growing, with sales in both 2021 and 

2022 shattering previous year highs.201  

New York has several ongoing strategies to promote transportation emissions reductions: 

• In 1990, New York State Department of Environmental Conservation (DEC) adopted California’s 

Low Emission Vehicle program, requiring all new vehicles sold in the State to meet California 

emissions standards, which are more stringent than federal standards. The goal of the Low 

Emission Vehicle program is to reduce emissions of air pollutants including particulate matter, 

nitrogen oxides (NOX), carbon monoxide, and volatile organic compounds (VOCs). Reducing 

engine pollution protects the environment and the health of the State’s residents.  

• In 2013, the State initiated two major actions in transportation decarbonization programs. First, 

the State signed the light-duty ZEV Memorandum of Understanding, which formed the Multi-

State ZEV Taskforce, a coalition of states working together to advance the deployment of ZEVs 

through policy research and marketing campaigns. Second, the State launched Charge NY, a 

series of initiatives that, over time, grew to include the Drive Clean Rebate program, offering up 

to $2,000 for electric vehicle (EV) purchases or leases; the New York State Truck Voucher 

Incentive program, offering incentives of up to $385,000 for the purchase or lease of electric 

 
200 U.S. Energy Information Administration. August 31, 2020. “More energy is used per person for transportation in states with 

low population density.” Today in Energy. Accessed November 2021 at 
https://www.eia.gov/todayinenergy/detail.php?id=44956. 

201 Atlas Public Policy. “EValuateNY” Accessed November 2022 at https://atlaspolicy.com/evaluateny/. 
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trucks and buses; the Charge Ready NY program, offering $4,000 per Level 2 charging port; and 

awareness and educational campaigns.202  

• In addition to State-level initiatives, many local jurisdictions and organizations, including 

counties, cities, utilities, and ports, are aggressively pursuing climate action and transportation 

GHG emissions reductions. For example, New York City is a member of the C40 Cities Climate 

Leadership Group that implemented a 2050 carbon neutrality goal (OneNYC 2050) and has 

already purchased more than 2,000 EVs for its fleet.203  

• To advance light-duty EV adoption, the State launched the Clean Fleets NY program in 2015, 

which supports deployments of EVs in State government fleets. In 2018, New York Power 

Authority (NYPA) launched the Evolve NY program, which complements Charge NY 2.0 with 

an additional $250 million investment in EV charging infrastructure, services, and consumer 

awareness efforts. In 2019, the Public Service Commission authorized a $31 million program to 

address demand charges for direct current (DC) fast charging devices, and investor-owned 

utilities began offering a per-plug incentive that tapers down over seven years.  

• Through the New York Truck Voucher Incentive Program, administered by the New York State 

Energy Research and Development Authority (NYSERDA), the State aims to accelerate the 

deployment of all-electric and alternative fuel trucks and buses in MHD vehicle classes. The 

program currently includes $53.9 million in funding and uses funds from the Volkswagen 

settlement overseen by DEC, as well as the Congestion Mitigation and Air Quality Improvement 

program overseen by the New York State Department of Transportation (DOT). New York also 

directed Volkswagen settlement funds ($9.9 million) to the New York City Clean Trucks 

Program, which replaced diesel trucks in New York City industrial business zones that are within 

defined environmental justice areas.  

• In July 2020, New York announced two new sweeping programs. First, New York was one of 15 

states to sign a MHD ZEV Memorandum of Understanding, with the goal of having 30% of 

MHD vehicle sales be ZEVs by 2030 and 100% by 2050. Second, New York announced a $701 

million Make-Ready program, through which investor-owned utilities pay up to 100% of the 

costs of electric facilities necessary to make sites ready for EV charging of 850,000 LDVs by 

2025. NYSERDA and the electric utilities are required by Make-Ready to undertake feasibility 

 
202 The PSC made a declaratory Ruling that it did not have jurisdiction over charging stations; the owners or operators of 

charging stations, so long as the owners or operators do not otherwise fall within the Public Service Law’s definition of 
“electric corporation;” or the transaction between such owners or operators of Charging Stations and members of the public. 

203 New York City Sustainability Office. 2020. 
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studies for MHD fleets, including for school districts and transit agencies, to identify benefits, 

costs, logistical challenges, financing options, other barriers to electrification. By bearing these 

soft costs, the State is providing fleet managers with the financial information necessary to make 

the case for investment in zero-emission fleets. The Make-Ready program also included $85 

million for the New York Clean Transportation Prizes, three competitions to identify innovative, 

replicable approaches to transportation electrification that address climate justice in 

disadvantaged communities. 

• Clean Air NY is a marketing and outreach program in the New York City metro area sponsored 

by DOT to educate travelers about the small changes they can make every day in their 

transportation choices. The goal is to reduce VMT and improve air quality. The year-round 

program, formerly called Ozone NY, includes Air Quality Action Day notifications, indicating 

unhealthy levels of particulate matter and/or ozone as forecasted by DEC. 

• The 2011 New York State Complete Streets Act requires agencies to consider the convenience 

and mobility of all users, including pedestrians and bicyclists, when developing transportation 

projects that receive State and federal funding. This initiative presents an opportunity to expand 

upon existing programs and collaborate with bicyclists, pedestrians, people with disabilities, and 

others to identify best practices and designs for transportation facilities. 

• The State uses federal funding through the Transportation Alternatives Program and the 

Congestion Mitigation and Air Quality Improvement Program. This is available to State and local 

governments for zero-emission transportation-related projects/programs (active transportation) 

and projects/programs to help address the requirements of the Clean Air Act.  

• Active transportation safety is promoted through projects developed under the State’s Pedestrian 

Safety Action Plan. This five-year, multi-agency initiative provides $110 million to improve 

safety for pedestrians through infrastructure improvements, public education efforts, and 

enforcement across upstate and Long Island. This Scoping Plan calls for a systemic approach to 

proactively address widespread safety issues and minimize the potential for crashes by 

implementing low-cost improvements throughout the roadway network.  

• New York State already leads the nation, consuming less fossil fuel per capita than any other state 

due in large part to a commitment to transit. New York State provides $7 billion in support to 

transit operators annually.204 New York State’s transit support is more than that of 45 other states 

 
204 New York State Division of the Budget. New York State Executive Budget FY2023, p. 152. Accessed November 2022 at 

https://www.budget.ny.gov/pubs/archive/fy23/ex/book/briefingbook.pdf. 
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combined.205 This support is intended to maintain and enhance service levels, ensure passenger 

fares are reasonable and equitable, and support environmental/climate and economic goals. 

• New York supports municipally sponsored public transportation services’ transition to ZEVs 

through a multi-year funding commitment to provide the incremental cost of procuring all-electric 

buses.  

• In 2022, New York required that by 2027 all new school bus purchases must be ZEVs and by 

2035 all school buses operating in the state must be ZEVs. NYSERDA has begun developing a 

School Bus Electrification Roadmap to help guide future state efforts supporting this work. 

These ongoing GHG emission mitigation and air quality improvement strategies contributed to New York’s 

transportation sector progress over the last decade. The variety of these current strategies underscores the 

need to consider a wide range of new and enhanced strategies to further improve air quality and reduce 

GHG emissions. These strategies should work in concert to limit the negative effects of climate change and 

create a sustainable transportation system in New York that serves all its users. 

Key Stakeholders 
Key stakeholders responsible for the successful implementation of proposed transportation sector 

strategies include: 

• Transitioning to ZEVs and equipment: DEC, NYSERDA, DOT, New York State Department 

of Public Service (DPS), New York City Department of Buildings, New York State Department 

of Motor Vehicles, New York State Office of General Services (OGS), New York State 

Department of State (DOS), New York State Education Department, NYPA, Dormitory Authority 

of the State of New York (DASNY), NY Green Bank, Port Authority of New York and New 

Jersey (PANYNJ), Metropolitan Transportation Authority (MTA), New York City, utility 

companies, automotive original equipment manufacturers, EV charging station providers, car and 

truck dealers, affected workers and unions, port operators, transit agencies/authorities/municipal 

sponsors, and the New York State Legislature 

• Enhancing public transportation and mobility alternatives: NYSERDA, DOT, DPS, OGS, 

DOS, NYPA, MTA, utility companies, vehicle manufacturers, affected workers and unions, and 

transit agencies/authorities/municipal sponsors 

 
205 Federal Transit Administration. “2021 Funding Sources.” Accessed November 2022 at https://www.transit.dot.gov/ntd/data-

product/2021-funding-sources. 
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• Reduce VMT: DEC, NYSERDA, DOT, DPS, DOS, NYSTA, NYPA, Empire State 

Development (ESD), MTA, New York City, New York State Council on the Arts, transit 

agencies/authorities/municipal sponsors, local governments, companies providing mobility 

services, major New York employers, affected workers and unions, and the New York State 

Legislature 

• Market-Based Solutions and Financing: DEC, NYSERDA, DOT, DPS, New York State 

Department of Motor Vehicles, New York State Education Department, New York State 

Department of Taxation and Finance, NY Green Bank, and local governments 

11.2 Key Sector Strategies 
The key strategies within this sector are organized into four themes, as shown in Table 9. As described 

there in greater detail, the labor standards discussed in Chapter 7. Just Transition are intended to apply 

throughout this Scoping Plan, including for the transportation sector, as a means of promoting good, 

family-sustaining, union jobs accessible to all New Yorkers and achieving a true just transition. 

Table 9. Transportation Sector Key Strategies by Theme 

Theme Strategies 

Transition to ZEVs and Equipment 
T1. Light-Duty ZEV Adoption  
T2. Adoption of Zero-Emission Trucks, Buses, and Non-Road 

Equipment 

Enhance Public Transportation and 
Mobility Alternatives 

T3. Community-Based Service Enhancements  
T4. Customer Convenience and Service Connectivity 
T5. Fleet Modernization and Electrification 

Promote Smart Growth and Mobility-
Oriented Development 

T6. Mobility-Oriented Development  
T7. Smart Growth Public Education and Awareness  
T8. Expanding the Availability of Low-Carbon Active Transportation 

Alternatives 
T9. New Technology Integration 

Facilitate Market-Based Solutions 
and Financing 

T10. Transportation Sector Market-Based Policies 
T11. Unlock Private Financing 
T12. Market-Based Fuel Policy 

 

Recognizing that there is no one-size-fits-all statewide strategy for effectively reducing emissions from 

the transportation sector and transitioning to zero-emission technologies, the Climate Action Council 

(Council) expects many of the strategies necessary to achieve the Climate Act’s ambitious requirements 

and goals will be informed through extensive engagement and outreach with affected communities, with 

an emphasis on overburdened and low- to moderate-income (LMI) areas. 
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Transition to Zero-Emission Vehicles and Equipment 
Transitioning the transportation sector to zero-emission technologies is central to achieving the State’s 

GHG emission reduction requirements. In most cases, this means replacing existing vehicles that run on 

gasoline or diesel fuel with either battery electric, hydrogen fuel cell, or future zero-emission propulsion 

technologies. ZEVs and their related infrastructure present an economic development opportunity as well, 

offering a chance to build on New York’s robust historical involvement in manufacturing and supplying 

vehicles and vehicle components. Other alternative fuels will play a role in decarbonizing hard-to-

electrify segments of the transportation sector.  

On September 8, 2021, Governor Hochul signed legislation establishing a goal that all new LDVs and 

non-road vehicles sold in the State be zero-emission by 2035 and all new MHD vehicles be zero-emission 

by 2045.206 To help meet the State’s Climate Act requirements and goals, New York should take 

additional regulatory and programmatic actions to achieve these goals. The strategies proposed below aim 

for an even more rapid transition to ZEVs, achieving close to 100% ZEV sales for LDVs by 2030, 50% 

ZEV sales of medium-duty vehicles by 2030, and 80% ZEV sales of heavy-duty vehicles by 2035, which 

the integration analysis indicates will position the State to meeting the Climate Act requirements. The 

strategies to achieve these goals involve expanding light-duty ZEV adoption and converting trucks, buses, 

and other MHD vehicles to ZEVs.  

T1. Light-Duty Zero-Emission Vehicle Adoption  
There are approximately 9 million LDVs in New York, making the emissions from LDVs the largest 

component of transportation emissions.207 Since 2010, sales of light-duty ZEVs have increased and 

accounted for more than 3% of all LDV sales and about 1% of all LDVs on the road in 2021. Light-duty 

ZEVs have come down in price compared with their petroleum-fueled counterparts but are still 

comparatively more expensive; they are expected to reach price parity from a total cost of ownership 

perspective in the next two to four years and from a purchase price perspective later in the 2020s. Most 

light-duty ZEVs are expected to be battery electric, but hydrogen fuel cell vehicles are emerging into this 

market, primarily in California. A key challenge is that most of these vehicles are owned by individuals, 

who will each have to make their own purchase decisions if the State is to meet its Climate Act 

requirements. Achieving the aggressive transition in this market will require a mix of regulations, 

incentives (which will require identifying new sources of funding), and removal of market barriers. It will 

 
206 Chapter 423 of the Laws of 2021.  
207 Atlas Public Policy. “EValuateNY.” Accessed October 2021 at https://atlaspolicy.com/evaluateny/. 
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also depend on industry greatly accelerating the expansion of production capacity for these vehicles. 

Incentives for EVs and charging stations are expected to be needed primarily over the next five to 10 

years, as the market for ZEVs reaches maturity. Enhanced incentives for LMI consumers will advance 

climate justice and achieve the air quality benefits in Disadvantaged Communities these vehicles can 

provide. Incentives for hydrogen fuel cell vehicles may be needed for a longer period of time, as they are 

expected to take longer to enter the market in significant quantities. 

The CJWG enthusiastically encourages a rapid transition to ZEVs, although it cautioned that focusing on 

providing access to transit and lower-cost options for transportation, rather than just personal vehicles, is 

critical for LMI New Yorkers. The CJWG also expressed concern about investment in EVs leaving the 

State. Of course, most of the billions of dollars that New Yorkers spend on petroleum-based fuels each 

year leaves New York; accordingly, the State should continue supporting the development of businesses 

in the ZEV supply chain to ensure that the ZEV transition benefits the State’s residents economically.  

Components of the Strategy 

• Adopt California’s Advanced Clean Cars 2 Regulation: Chapter 423 of the Laws of 2021 

commits 100% of all new, light-duty on-road vehicle sales in New York to be ZEVs by 2035, and 

directs DEC to develop and propose regulations, to the extent consistent with federal law, such as 

Advanced Clean Cars 2.208 DEC should adopt the Advanced Clean Cars 2 regulation that requires 

100% light-duty ZEV sales by 2035, now that it has been finalized by California. California is 

also pushing to electrify for-hire vehicles through a clean-miles standard, which the State could 

also adopt or take other approaches to electrifying these vehicles, such as providing targeted 

incentives for fleet ZEV purchases and charging/fueling stations. 

• Provide enhanced ZEV purchase incentives: ZEVs are approaching price parity with 

petroleum-fueled vehicles and the price of battery EVs is expected to eventually fall below that of 

their petroleum equivalents. Offering strategic incentives will accelerate ZEV production, price 

parity, and purchases. New York should enact legislation to establish a “feebate” program that 

would offer direct rebates for ZEV purchases supported by imposing a fee on purchases of fossil 

fuel vehicles. The fee and rebate levels should be dynamic in response to market conditions and 

ambition levels. Such a program can be designed to be revenue-neutral and can incorporate other 

policy goals, such as higher rebates for LMI customers and exemptions from the fee for lower-

 
208 ECL § 19-0306(b). 
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priced vehicles purchased largely by LMI consumers. Feebates should be applied to new car 

sales, but there should be an additional rebate for used ZEVs targeted toward LMI customers, 

which could be paired with affordable financing options. Although each integration analysis 

scenario under consideration relies heavily on LDV electrification, the scenario that relies more 

heavily on expedited electrification will require the establishment of additional incentives to retire 

internal combustion vehicles early. 

• Enhance ZEV awareness and reduce sales barriers: New York should enact legislation to 

expand direct-to-consumer sales of ZEVs by manufacturers, which can serve to increase the 

availability and sales of ZEVs in the State; the State should provide dealer incentives for 

franchise car dealers to sell ZEVs; and NYSERDA should partner with industry participants and 

stakeholders to fund consumer engagement activities to increase consumer interest in ZEVs.  

• Invest in and remove barriers for ZEV charging and fueling infrastructure: To support the 

level of ZEV adoption anticipated by 2030, New York must quickly increase the number of EV 

charging stations and hydrogen filling stations in the State. New York should fund rebates or 

investment in EV charging stations and hydrogen filling stations, either directly through programs 

run by NYSERDA and/or NYPA or through market-based mechanisms like the clean 

transportation standard discussed below that would generate resources for ZEV infrastructure. All 

financing and ownership models should be considered. As part of the State’s focus on 

investments in Disadvantaged Communities, programs in this area should focus on charging at 

multi-unit dwellings, on-street charging, and convenient urban fast charging, especially in areas 

with less access to home charging. Strategies should also prioritize fast charging along travel 

corridors, especially in rural areas, and support market segments that have been slow to attract 

private investment, including hydrogen fueling stations for appropriate applications. Through the 

National Electric Vehicle Infrastructure formula program, DOT will identify opportunities to 

support the creation of a safe, reliable, convenient, and equitable EV fast charging infrastructure 

network to allow EV drivers to reach interstate, regional, and long-distance destinations. DOS 

should incorporate EV charging into building codes to ensure new construction is EV-ready.  

• Enact utility rate design changes: The New York State Public Service Commission (PSC) 

should direct utilities, as appropriate, to implement programs that offer lower rates for or 

otherwise encourage off-peak charging and/or controlled, managed charging. The PSC should 

further examine the effectiveness of its per-plug incentive program to determine if it offers 

sufficient opportunities to reduce operating costs that support the near-term buildout of public and 

fleet charging infrastructure. It is important to make this type of charging more cost-effective 

when utilization is low, and the PSC should determine whether a change is necessary in the 
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structure of demand chargers that is cost-based and nondiscriminatory. The PSC and NYSERDA 

should also consider how to maximize the value of ZEVs as grid-interactive assets and storage 

devices, which could potentially lower electric grid upgrade costs and generate revenue for ZEV 

owners. They should also consider whether any policy changes are required to enable these use 

cases. These changes will be relevant to both LDVs and MHD vehicles. 

• ZEV workforce and economic development: State University of New York (SUNY), New 

York State Department of Labor (DOL), ESD, NYSERDA, and other relevant agencies should 

expand the availability of ZEV-focused workforce development curricula related to ZEV 

maintenance and EV charging station installation and maintenance.  These curricula should target 

both retraining the current workforce and preparing new entrants into the workforce to operate 

and maintain ZEVs and their associated infrastructure.  Additionally, ESD, NYPA, and 

NYSERDA should seek opportunities to attract businesses to New York that develop and/or 

manufacture ZEVs, ZEV components, and ZEV-supportive products. Economic development 

opportunities can leverage New York’s leadership on ZEVs to attract companies to locate in the 

largest committed market for ZEVs on the East Coast. 

• State fleet: In accordance with Executive Order 22, each state agency/authority shall adopt and 

periodically revise procurement targets, with appropriate funding allocated, to operationalize the 

State’s announced November 2021 commitment to a fully zero-emission State fleet of passenger 

vehicles by 2035. DEC should continue supporting municipal ZEV acquisition by providing 

rebates under the Climate Smart Communities program. 

T2. Adoption of Zero-Emission Trucks, Buses, and Non-Road Equipment 
Converting New York’s trucks, buses, and non-road equipment (including construction, farm, and 

forestry equipment) to zero-emissions technologies plays a dual role of both reducing GHG emissions 

from a major source and reducing local air pollution from one of the most significant sources of poor air 

quality and adverse health impacts. Trucks, buses, and non-road equipment are just starting to transition 

from diesel fuel to electricity as more options become available, but electric trucks, buses, and equipment 

are still much more expensive than their diesel counterparts. The transition to ZEVs for this subsector will 

entail a mix of battery electric and hydrogen fuel cell vehicles, which are just beginning to emerge into 

the market. Achieving the aggressive transition in this market will require a mix of regulations, incentives 

(which will require identifying new sources of funding), and the removal of market barriers and depends 

on industry greatly accelerating the expansion of production capacity for these vehicles. Incentives for 

EVs and charging stations are expected to be needed primarily over the next 10 to 15 years, as the market 

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0062 
Page 170 of 445



 

Chapter 11. Transportation 159 

for ZEVs reaches maturity. Incentives for hydrogen fuel cell vehicles may be needed for a longer period 

of time, as they are expected to take longer to enter the market in significant quantities. 

Diesel trucks and port equipment are one of the largest sources of local air pollution in Disadvantaged 

Communities. Although they comprise only a small portion of total vehicles in the State, diesel trucks and 

buses are responsible for 30% of total particulate matter and NOX emissions from mobile sources. 

Replacing diesel trucks and port equipment with ZEV trucks and equipment is a critical component of 

climate justice and would have a substantial impact on improving air quality statewide, especially in 

Disadvantaged Communities.  

Replacing diesel trucks and port equipment with ZEV equivalents also provides an opportunity to 

generate economic development opportunities in New York. As New York is a major market for diesel 

vehicles, especially transit buses and school buses, its early leadership can provide a strong market signal 

for companies looking to locate near their end users. For instance, New York’s nation-leading mandate 

that all school buses be zero-emission by 2035 provides a strong incentive for ZEV school bus 

manufacturers to locate in New York, especially considering that New York has more school buses than 

any other state in the country. 

The CJWG enthusiastically encourages a rapid transition to ZEVs, especially for MHD vehicles. Consistent 

with CJWG input, this Scoping Plan prioritizes MHD ZEV incentives for vehicles such as port equipment, 

refuse trucks, local delivery vehicles, construction equipment, and both transit and school buses in 

communities overburdened with air pollution, and includes an accelerated transition of the State’s fleet 

vehicles to ZEVs.  

Components of the Strategy 

• Adopt additional Clean Fleets regulations: In 2020 California promulgated the Advanced 

Clean Trucks regulations that require an increasing percentage of new zero-emission MHD truck 

sales annually through 2035. In December 2021, DEC finalized the adoption of these 

regulations.209 DEC should also adopt certain components of California’s proposed Advanced 

Clean Fleets regulations, or equivalent measures.  Specifically, DEC should adopt (1) the drayage 

truck regulation that would require the transition of predominantly diesel-powered drayage fleets 

 
209 6 NYCRR Part 218; 6 NYCRR Section 200.9. 
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to ZEV trucks with any NY-specific adjustments; (2) the regulation requiring federal and ”high 

priority” fleets to transition to ZEVs; and (3) the requirement for 100% MHD ZEV sales by 2040. 

These regulations could be targeted to the type of fleets operating in overburdened communities 

and, like California, exclude smaller fleets largely operated by small businesses. In accordance 

with the legislation signed by Governor Hochul cited above, DEC should consider regulatory 

options, consistent with federal law, for requiring 100% ZEV sales for non-road vehicles by 

2035. 

• Provide enhanced ZEV purchase incentives: Zero-emission trucks, buses, and non-road 

vehicles are significantly more expensive than diesel equivalents today. While the cost of 

ownership is becoming more cost-competitive, targeted incentives will be needed to facilitate the 

transition to emerging ZEV technologies. The State should fund direct incentives supporting the 

purchase of zero-emission trucks and buses, with a focus on fleets operating in LMI and 

overburdened communities, small fleets, and school buses, as well as non-road vehicles and 

equipment such as airport ground support equipment, port cargo handling equipment, 

construction, farm, and forestry equipment. The State should also provide incentives or offer 

buybacks for equipment with small engines, including yard and garden equipment and small 

marine vessels, and encourage local electrification requirements.  

• State fleet: In accordance with Executive Order 22, each state agency/authority shall adopt and 

periodically revise procurement targets, with appropriate funding allocated, to operationalize the 

State’s November 2021 commitment to a zero-emission State fleet of MHD vehicles, where 

technically feasible, by 2040. 

• Require use of ZEV equipment by State contractors and at targeted facilities: To further 

encourage ZEV adoption, New York should enact legislation that establishes procurement and 

contracting rules to increase the percentage of zero-emission equipment and vehicles used for 

State-funded projects, including contractors and subcontractors, based on production and 

availability, to again align with the State’s November 2021 commitment. DEC should also adopt 

regulations similar to California’s Advanced Clean Fleets proposal that require MHD trucks in 

use at, or accessing, certain types of facilities such as ports or intermodal railyards to be ZEVs by 

a set date. DEC should evaluate the date based on factors that may include truck vocation, 

product, and related infrastructure availability. 

• Invest in ZEV charging or fueling infrastructure: Similar to LDV infrastructure, the State 

should provide rebates or direct investment in EV charging stations and hydrogen filling stations, 

where market support is needed. Preference for investments should be provided to fleets that 

operate in communities that have been disproportionately burdened by the impacts of air 
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pollution. DPS should continue to work with utilities to plan for expected service levels needed to 

support the electrification of MHD fleets, especially in Disadvantaged Communities where such 

depots tend to cluster. 

Enhance Public Transportation and Mobility Alternatives 
One of the more impactful supporting strategies for achieving the Climate Act’s energy efficiency, 

housing, and land use GHG emission reduction requirements is through enhancing the availability, 

accessibility, reliability, and affordability of public transportation services with an emphasis on unserved 

and underserved communities. The strategies to achieve these goals involve service enhancements, MOD, 

convenience and connectivity, and fleet modernization. These strategies, along with others discussed 

under Smart Growth and Mobility-Oriented Development, will reduce VMT compared with business-as-

usual by providing alternatives to driving personal vehicles. For the purposes of this Scoping Plan, public 

transportation includes but is not limited to transit, micro-transit, shared mobility, and longer-distance 

passenger rail services. 

T3. Community-Based Service Enhancements 
MTA enhancements should focus on policies and programs that support system reliability, resilience, and 

network expansion projects identified in its current five-year capital plan and 20-year needs study. 

Recognizing that the service needs of communities will vary throughout the State, enhancements are 

intended to be locally derived and tailored to achieve the maximum utilization and GHG emission 

reductions. This may include but not be limited to increasing the number of routes, increasing service 

frequency, increasing the number of scheduled stops to facilitate last mile connectivity, introducing 

demand response services, partnering with mobility providers, providing direct connectivity to longer-

distance bus and passenger rail services, incorporating shared mobility and micro-mobility into transit 

offerings, or a combination of these and other service modifications. Providing and expanding access to 

public transportation in the context of business 

location and economic development will help 

provide access to jobs and reduce the time and 

expense to commute to places of employment. 

CJWG feedback included the need to provide 

more detail on what specific public transportation enhancements were proposed and how enhancements 

would be identified and accomplished. As detailed below, these issues are intended to be addressed 

Downstate services provided by municipalities 
other than the MTA is defined as services 
provided, directly or under contract by, 
municipalities in the Metropolitan Commuter 
Transportation District as designated in Public 
Authorities Law § 1262. 
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through context appropriate community-based discussions. The CJWG also emphasized the need to think 

beyond traditional urban public transit and enhance inter-regional rail transportation. 

Components of the Strategy 

• Identify, plan, and implement service enhancements and offer additional shared mobility 

and micro-transit services: The State should work with communities and service providers to 

design strategies that increase utilization of existing and new public transportation options and 

alternatives. Strategies should be context-specific and will differ between urban, suburban, and 

rural communities. Public transportation service enhancements are intended to be further 

informed through community-based discussions. For example, availability/accessibility may refer 

to an increase of service hours/frequency, an increase in routes, and/or an increase in the number 

of stops along a route. It is anticipated that a combination of approaches will be required in most 

communities. 

• Strengthen New York’s rail network: The State should work with federal partners to improve 

the reliability of intercity passenger rail service and strengthen the freight rail system. These 

improvements will provide New Yorkers with additional low-carbon options for longer-distance 

travel and improve the environmental sustainability of the goods movement system. 

In addition to State agencies identified as key stakeholders for the transportation sector, others responsible 

for the implementation of these strategies include the federal departments of Transportation, Housing and 

Urban Development, and Energy, and the U.S. Environmental Protection Agency (EPA). 

T4. Customer Convenience and Service Connectivity 
In addition to providing high-quality amenities at public transportation facilities, including sidewalks, 

seating, lighting, electronic customer information (next-bus), the State should assess ways to implement 

strategies for making public transportation easier to use and more competitive on a travel time basis. This 

includes simplified and integrated fare media, dedicated bus lanes and intelligent transportation/bus signal 

prioritization, and deploying new phone-based application technologies that make public transportation 

more logical/easier to understand. These enhancements will facilitate increased use of public 

transportation in support of reducing VMT. Current efforts underway in the State to enhance convenience 

and connectivity include the implementation of micro-mobility services in the Capital Region, the 

realignment of services to support jobs and job training in the Finger Lakes Region, and the deployment 

of new integrated service, trip planning, and fare payment apps in the Southern Tier Region. 
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The CJWG supports increased investments in enhanced public transportation alternatives and noted that 

doing so creates jobs in local communities, offering employment opportunities for workers in 

Disadvantaged Communities. In addition, the CJWG suggests offering incentives to companies in transit 

manufacturing for designating that a certain proportion of their workforce be hired from Disadvantaged 

Communities. 

Components of the Strategy 

• Improve public transportation ease of use: The State should facilitate the development and 

implementation of strategies for making public transportation easier to use. This includes working 

with the public and private sector on simplified and integrated statewide fare media and 

deploying new phone-based application technologies that makes public transportation more 

logical and easier to navigate. 

T5. Fleet Modernization and Electrification 
Recognizing that bus maintenance/service facilities are historically more likely to have been located near 

or within LMI communities, the State is committed to accelerating the deployment of zero-emission 

buses, which will mitigate GHG emissions and noise pollution. As part of this transition, the State should 

continue to support electrification of buses and other service vehicles appropriate for the communities 

being served.  

The CJWG requested more detail to confirm what “make ready costs” include. As described below, the 

term “make ready costs” in this context describes the utility infrastructure costs associated with bringing 

the power needed and the building modifications needed to support facilities to facilitate electric bus 

charging. 

Components of the Strategy 

• Transition to zero-emission public transportation fleets: The State should work with 

municipally sponsored public transportation systems on a plan to transition to all-electric, zero-

emission public transportation vehicles at defined replacement schedules appropriate for the 

transit provider. The State has already taken action to implement this strategy by: 

▪ Committing more than $100 million toward the electrification of 25% of the five largest 

fleets, outside the MTA, by 2025 and 100% by 2035 (MTA has committed to purchase only 

electric buses after 2029 and to fully electrify its fleet by 2040) 
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▪ Directing a significant portion of the $45 million in funding available through the 

Volkswagen settlement funds to assist public transportation providers with the replacement of 

existing diesel buses with more than 100 all-electric transit buses 

▪ Expanding Charge Ready NY incentives for Disadvantaged Communities and enhancing 

options for electric transit bus procurements 

▪ Supporting the deployment of all electric transit buses through the New York Truck Voucher 

Incentive Program 

▪ Improving electric fleet economics for developers by supporting the Make-Ready program, 

which promotes EV charging station deployment 

Barriers to implementation include funding as well as federal “payback” if vehicles financed with federal 

funds are replaced prior to the end of the Federal Transit Administration–rated service life.  

In addition to State agencies identified as key stakeholders in this chapter, others involved in the 

implementation of these strategies include the U.S. Department of Transportation and the municipal 

owners of the vehicles and infrastructure. 

Smart Growth and Mobility-Oriented Development 
Smart growth land use patterns facilitate reductions in GHG emissions in the transportation sector by 

reducing VMT, increasing the viability and practicality of low-carbon transportation modes, and 

decreasing the travel distance between locations through a denser concentration and mix of residential and 

commercial development. Personal travel is often enhanced by the increased availability of mobility 

alternatives, including walking, biking, and public transportation. Taking a holistic approach to 

community development and MOD can help expand transportation options and economic opportunity in 

urban, suburban, and rural communities, although it will look different in different contexts. Strategies 

like MOD and expanded mobility options reduce the environmental footprint of transportation on 

communities and provide increased access to existing services such as healthcare, retail, hospitality, and 

entertainment while attracting new services, and can be designed to encourage mobility-rich affordable 

neighborhoods.  

Smart growth strategies to reduce transportation GHG emissions fall within four categories: MOD, public 

education and awareness, expanding the availability of low-carbon transportation alternatives, and new 

technology integration. A broader set of smart growth strategies and recommendations are contained 

within Chapter 19. Land Use. 
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T6. Mobility-Oriented Development  
To reach GHG emissions reduction requirements, the State should place greater emphasis on programs 

and projects that that enable greater use of public transportation and other low-carbon mobility 

alternatives and investments that are informed by criteria that maximize sustainable land use/development 

patterns and climate outcomes. Because smart growth and new development happens over decades, 

starting as early as possible is important. Strong collaboration between the State and local governments is 

critical for these strategies to be effective, as most land use decisions fall under the purview of local 

governments. These strategies may not be applicable in every community, but many different variations 

on MOD are possible in communities of different sizes and densities. The CJWG expressed support for 

the expansion of low-cost transportation options accessible to underserved communities, a key element of 

MOD. 

While the State currently incorporates public transportation needs into efforts to attract and retain 

businesses, New York should implement incentives and policies for businesses and localities for 

development located adjacent to and integrated into public transportation services. 

 

Examples of integrated supportive policies and incentives to facilitate mobility-oriented development 
include: 

• Capital District Transportation Authority: Recognizing that there is no one size fits all 
mobility solution, working with the communities that make up the multi-county transportation 
district, Capital District Transportation Authority has implemented an innovative and 
diversified range of mobility alternatives, including several high frequency/high quality bus 
rapid transit lines; regional ride-matching; bicycle and electric scooter sharing; and micro-
transit services. The goal is to support rezoning and development that is occurring within the 
central business districts of Albany and Troy and to promote sustainability and environmental 
stewardship.  

• MTA/Developer Collaboration on One Vanderbilt Development Project (adjacent to 
Penn Station): MTA worked with City Zoning and the developer early to secure transit 
access improvements (such as easements, stairways, and elevators) at the developer’s expense 
in exchange for added density.  

• Niagara Frontier Transportation Authority Metro Amherst Extension: The Niagara 
Frontier Transportation Authority and Town of Amherst planners are developing proposed 
plans and zoning to promote both transit-oriented development and mobility-oriented 
development along the proposed extension of Buffalo’s Metro light rail system into the town. 
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Components of the Strategy 

• Coordinate investments in MOD: New York should establish an interagency, multi-stakeholder, 

multi-disciplinary strategy to coordinate investments in and around mobility centers, which 

should include DOS, DOT, ESD, DASNY, DEC, NYSERDA, DOL, the Office of Just 

Transition, and other relevant agencies.  

• Tie incentives for business development to mobility access: ESD should expand and 

institutionalize its initiatives to incorporate public transportation needs into efforts to attract and 

retain businesses. This includes implementing incentives and policies for developments that are 

located adjacent to and integrated into public transportation services, including incentives for 

businesses to accommodate non-vehicular commuting, such as employee-based trip reduction 

programs, low-/no-cost transit passes for employees, micro-transit options for employees, ride-

sharing programs, bike-sharing and scooter-sharing, and cycling accommodations. 

• Revise design manuals: To 

further guide MOD, DOS should 

facilitate, in cooperation with 

municipalities, the reimagining of 

the design manual used by local 

governments and developers for 

the construction of buildings, 

roadways, parking, and bicycle 

and pedestrian amenities. This 

updated manual should address 

both public infrastructure and 

buildings and how they can be 

designed to support clean 

transportation options in urban, suburban, and rural contexts. DOS should support municipalities 

in eliminating or reducing parking minimums and maximizing access to other mobility 

alternatives. 

• Designate priority development areas: DOS and ESD should designate priority development 

areas to concentrate development and make it easier to build in areas that facilitate low-carbon 

transportation modes. All types of communities can benefit from this type of focused 

development area, regardless of size and density. Development incentives should focus on 

building transportation-related infrastructure in these areas. Such an initiative would provide the 

greatest climate and public health benefits when combined with other Climate Act strategies, 

Examples of such incentives currently in place include:  

• Onondaga Industrial Development Authority: 
Developers seeking tax credits receive preference 
for proposals that incorporate transit-accessibility 
into their proposals. If a development requires 
transit service, they must address the issue in their 
proposal before submitting a request for a tax 
incentive. 

• Buffalo Green Code’s Transit-Supportive 
Development Incentives: Buffalo’s form-based 
code will grant a “zero-parking” waiver to projects 
that meet the criteria for being “transit-supportive,” 
developers must also submit transportation demand 
management plans to qualify.  

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0062 
Page 178 of 445



 

Chapter 11. Transportation 167 

including housing and power generation. Additionally, such an effort should consider and not 

conflict with New York State Homes and Community Renewal (HCR) Well-Resourced areas. 

T7. Smart Growth Public Education and Awareness  
Public perception is critical to understanding and expanding smart growth. There are common 

misperceptions about the principles of smart growth and their effects on municipalities, particularly 

density, mixed-uses, mixed income/affordable housing, and sometimes transit itself. Helping the public 

understand the benefits of smart growth and public transportation to the climate, energy, socioeconomic 

equity, fiscal, economic, and public health removes some of the many barriers to successfully completing 

these projects. Emphasizing the links between transportation investments (particularly public 

transportation) and land use and development outcomes, particularly as it relates to socioeconomic equity, 

will help generate support for these measures.  

The CJWG is supportive of smart growth and the many benefits that flow from this strategy. The CJWG, 

along with the Council, recognizes that these types of projects require community buy-in, which only 

comes through greater public education and awareness. 

Components of the Strategy 

• Define benefits of smart growth: DOS and DOT should produce research and materials that 

demonstrate the links between planning and transportation in New York, including impacts on 

local finances and equity. This should include fiscal impact analyses of smart growth compared 

with sprawl, regarding both public infrastructure investments for each and tax revenues 

generated. The agencies should also conduct additional analysis on the equity impacts of smart 

growth and ways to increase affordability of smart growth developments.  

• Conduct public education campaign: Led by DOS, the State should develop and launch an 

expansive, multi-dimensional, grass-roots public education campaign on the links between smart 

growth, transportation, transit, and housing; their roles in reversing climate change; best practices 

for sustainable smart growth actions at the local level; and the many benefits of smart growth. 

These materials should be developed in concert with an online, iterative, interactive Sustainable 

Development Handbook.  

T8. Expanding the Availability of Low-Carbon Transportation Alternatives 
MOD and priority development areas are highly dependent upon the availability of low- and zero-

emission transportation alternatives to complete the first mile/last mile of trips. This includes prioritizing 
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the availability of safe and accessible pedestrian and bicycle amenities, high quality and frequent transit, 

and mobility-on-demand services. As part of future investments, agencies and authorities should be 

required to prioritize low- and zero-emission transportation infrastructure in all activities, where feasible, 

and link these investments to supportive land use policies that enable greater use of low-carbon mobility 

options. DOT will prioritize opportunities to invest in Scoping Plan strategies including low- and zero-

carbon transportation alternatives utilizing appropriate federal funding such as the Carbon Reduction 

Program, the Transportation Alternatives Program, and the Congestion Mitigation and Air Quality 

Improvement Program. 

The technology surrounding low- and zero-emission first-mile/last-mile mobility will help guide 

individual choice. As such, the State should facilitate the development and deployment of applications 

(apps) to make mobility alternatives and multi-modal trips more attractive, accessible, and user-friendly.  

The CJWG is supportive of the expansion of low-cost transportation options accessible to underserved 

communities, a key element of this strategy. 

Components of the Strategy 

• Update the Smart Growth Public Infrastructure Policy Act: The State should enact legislation 

to amend and strengthen the State’s Smart Growth Public Infrastructure Policy Act (ECL Article 

6) to more effectively avoid new State infrastructure spending that would promote sprawl and 

define and prioritize priority development areas, such as TOD. This is discussed further in 

Chapter 19. Land Use. 

• Fund low-emission zones and car-free streets: The State should prioritize investments in local 

projects that establish low-emission transportation zones, car-free streets, and similar concepts 

that encourage travelers to take alternative transportation modes and support the infrastructure 

required to shift freight to lower-emission modes, like rail, cargo bikes, and electric trucks. 

• Fund mobility options: The State and metropolitan planning organizations (MPOs) should 

prioritize, incentivize, and expand access to funding for bike, pedestrian, transit, and complete 

streets projects that serve employment and population centers. These expansions in mobility 

options should be complemented by supportive land use policies that enhance the viability of 

these low-carbon transportation modes. 

• Expand partnerships with businesses: ESD should encourage businesses seeking economic 

development incentives (local or State) to consult transit agencies early when seeking to locate or 

expand in areas with existing multi-modal options and to provide services for employees 
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(employee-based trip reduction programs, transit/micro-transit services, ridesharing, bike-sharing, 

cycling accommodations, free/reduced transit passes). DOS and DOT should provide technical 

assistance to these businesses and New York should offer local and State tax credits for 

businesses that accommodate employee public transportation and transportation demand 

management alternatives and for employees who use alternative mobility options. 

T9. New Technology Integration 
New mobility solutions also require a rethinking of the technology people use to travel and access 

transportation services. Emerging technologies like automated vehicles (aVs), shared mobility services, 

and Internet-of-Things-enabled infrastructure could be used to reduce energy use and emissions from 

transportation if used in a coordinated and constructive manner. Setting the right rules for technology and 

data use and investing in demonstrating technologies that enable low-carbon modes of transportation can 

help enable equitable, clean transportation solutions. 

Components of the Strategy 

• Support intelligent transportation systems and aVs that save energy: NYSERDA should 

invest in research, development, and demonstration (RD&D) and demonstrations of emerging 

intelligent transportation systems, connected vehicles and aVs, and fund the broader adoption of 

technologies that prove effective in improving transportation system efficiency, such as smart 

parking systems, adaptive traffic lights, and Internet-of-Things-enabled streetlights. New York 

should enact policies discouraging “empty” AV miles traveled and requiring aVs used as for-hire 

vehicles to be ZEVs. 

• Make data accessible and secure: DOT, New York State Thruway, and the New York State 

Office of Technology Services (ITS) should support the adoption of open-source technologies 

and standard data collection protocols for transportation data and connected infrastructure. ITS 

should convene an interagency group to develop strategies to combat cybersecurity risks 

associated with new transportation technologies, such as aVs and EV charging. 

• Enable user-friendly apps through data sharing with transit operators: MTA and other 

transit operators should facilitate the development of electronic mobility platforms offering 

seamless multi-modal trip planning and payment options to make public transportation more 

attractive, accessible, and user-friendly.  

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0062 
Page 181 of 445



 

Chapter 11. Transportation 170 

Facilitate Market-Based Solutions and Financing 
The strategies and policies referenced in this chapter for decarbonizing the transportation sector will require 

substantial private and public investment. These investments should be facilitated, in part, through market-

based and other supportive policies that generate resources necessary to implement investments required to 

achieve the Climate Act requirements and goals. Some of the recommended policies animate the flow of 

private capital while others provide a source of public funding. These policies can also provide a market 

signal, encouraging private action that reduces emissions, from an increased use of public transportation to 

the purchase of lower-emitting vehicles. The strategies to achieve these goals include transportation sector 

market-based policies, unlocking private financing, and developing a clean transportation standard. 

T10. Transportation Sector Market-Based Policies 
Market-based policies focused solely on the transportation sector can provide the dual benefits of 

discouraging more costly carbon-intensive behavior and providing a revenue source for investment in 

other strategies. One such policy in the development process is the implementation of congestion pricing 

in the Manhattan Central Business District. Congestion pricing, which reduces emissions by pricing 

driving and, through a system of variable tolling, provides a funding source for enhancements in the 

region’s low-carbon public transportation system. Other market-based policies recommended for adoption 

are described below. 

Components of the Strategy 

• Variable pricing/parking policies: Similar to congestion pricing, these policies discourage 

driving into and parking in central cities through a system of fees, the collection of which can be 

used to support alternatives to driving such as public transportation and cycling infrastructure. 

Pricing policies could include variable fees that discourage parking at peak times or demand 

parking policies, which limit parking to certain users or vehicles, including ZEVs. Generally, 

these policies would be adopted by municipalities, but the State can play a supportive role 

through, for example, development of model code language. 

• Vehicle registration fees: The State should enact legislation establishing a system of registration 

fees that would discourage the purchase and continued use of more carbon intensive vehicles. 

These fees would vary based on emissions or attributes related to emissions such as a vehicle’s 

weight and/or drive train. If accompanied by incentives for lower-emitting vehicles, this approach 

would resemble the feebate program discussed above under the ZEV strategies (T1. Light-Duty 

Vehicle Adoption).  
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• Mileage-based user fees: The State should enact legislation to establish a per-mile fee system to 

fund investment in transportation infrastructure. This system would reduce emissions by 

discouraging driving, although consumers are generally quite price insensitive to such systems. 

Thus, although mileage-based users fees could effectively replace declining gas tax revenues, 

they may not have a significant impact on incentivizing ZEVs or lowering emissions.  

• Tax increment financing/Special assessment districts: Municipally adopted special assessment 

districts provide a mechanism to finance public transportation investments. For example, New 

York City funded investment in the extension of the 7-Line with assessments on properties in the 

Hudson Yards redevelopment project. 

T11. Unlock Private Financing 
The use of EVs yields substantial savings in fuel consumption and reduced maintenance over the life of 

the vehicle. Analyses indicate that the total cost of ownership of ZEVs, both LDVs and MHD vehicles, is 

nearing parity, and is expected to be achieved across all vehicle classifications by the end of this decade. 

However, the higher initial cost of ZEVs presents an obstacle to purchasers unable or unwilling to bear 

the upfront cost to reap savings in the longer term.  

The CJWG is supportive of measures to accelerate truck and bus electrification and provide financing 

opportunities to those who generally lack access to affordable capital, which is the focus of this strategy. 

Components of the Strategy 

Several financial strategies can be utilized to reduce the obstacles posed by the higher initial cost: 

• Establish a First Loss Protection product based on existing financial market instruments 

and practice: The purchase of ZEVs can be facilitated by increasing the availability of low-cost 

capital/bank loans to fund the higher upfront costs of commercial ZEVs. One area of uncertainty 

that inhibits banks and other financial institutions from financing the purchase of ZEVs, however, 

is uncertainty about the residual value of the vehicles being purchased. New York should identify 

a State agency or authority to guarantee at least a portion of the residual value of the ZEVs being 

financed at the end of the loan term (such as First Loss Protection). Providing that certainty will 

help unlock the lowest-cost private financing needed, further reducing upfront costs to enable the 

purchase of ZEVs in place of fossil fuel-powered vehicles.  

• Offer fleet feasibility studies: NYSERDA and the electric utilities should undertake feasibility 

studies for MHD fleets, including school districts and transit agencies, to identify benefits, costs, 
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logistical challenges, financing options, other barriers to electrification. By bearing these soft 

costs, the State should provide fleet managers with the financial information necessary to make 

the case for investment in zero-emission fleets. 

• Expand NY Green Bank’s mission: The State should enable the NY Green Bank to take on 

different types of investment opportunities in defined categories of electrification financing, 

potentially including EV charging infrastructure as well as fleets. 

T12. Market-Based Fuel Policy 
The strategies described above will reduce the State’s reliance on fossil fuels for transportation as 

expeditiously as possible. Right now, the transportation fuels market is built principally around cost 

considerations and does not incorporate the Climate Act’s requirement for emission reductions for GHGs 

and dangerous co-pollutants. Aligning market incentives with the pressing need to decarbonize New 

York’s economy can unlock accelerated deployment of electric and zero-emission vehicles, as well as 

support alternative fuels in important and challenging-to-electrify use cases. A strategy that prioritizes 

electrification but enables existing vehicles to contribute to emission reductions via alternative fuel 

substitution offers a pathway for maximum reductions. Given the service life of current vehicles and 

equipment, liquid fuels are expected to constitute most of the fuel mix until the mid- or late-2030s under 

the most aggressive integration analysis scenarios identified for transitioning to zero-emission 

technologies. Substituting sustainable renewable fuels for a portion of the remaining fossil fuel 

combustion will reduce GHGs and other emissions.   

For harder-to-electrify vehicles and equipment, the integration analysis scenarios identified for meeting 

the Climate Act GHG emission reduction requirements rely, in part, on the increased use of alternative 

fuels, including renewable diesel, renewable jet fuel, and/or green hydrogen. The CJWG opposes policies 

supporting renewable fuels on the grounds that they still release harmful air pollutants, particularly in 

areas overburdened with diesel emissions, and contends that the State should focus instead on 

expeditiously electrifying vehicles and the use of hydrogen fuel cells. Because this Scoping Plan 

expedites electrification as much as reasonably feasible, any GHG emission reductions from the use of 

renewable fuels would be in addition to the emission reductions from accelerated electrification and 

would not serve to slow the pace of electrification.  

Components of the Strategy 

• Clean Transportation Standard: DEC and NYSERDA should evaluate and consider adopting a 

variation on a clean fuel standard that would, as described in more detail below, support the 
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transition to electrification, expanded transit, and clean transportation alternatives, particularly in 

Disadvantaged Communities. A traditional clean fuel standard is a policy mechanism to facilitate 

decarbonization of transportation fuels by requiring fossil fuel providers to reduce the carbon 

content of the fuels they provide by either acquiring credits from providers of electricity for 

transportation use or other zero-carbon or lower-carbon fuels into the stream of commerce or by 

blending lower-carbon fuels into their fuel mixes. In New York, a variant of this policy, a “clean 

transportation standard,” would support transportation electrification as petroleum fuel providers 

finance the use of electricity for transportation use. Other fuels may be eligible to generate credits 

through the program subject to screening based on co-pollutant emissions, as described below. 

Electricity in New York is an increasingly low-carbon fuel as the State moves toward zero-

emission electricity by 2040, as required by the Climate Act. A clean transportation standard 

should include consideration of how it might interact with other policy measures, especially 

economywide measures identified in this Scoping Plan. Based on benefit-cost analyses and 

interaction with other policies, DEC and NYSERDA should assess the viability, need for, and 

efficacy of the proposed clean transportation standard prior to commencing a regulatory process.  

This clean transportation standard design would improve on existing models via program design 

choices that align a standard with Climate Act goals and requirements. Any proposed standard 

should include the following elements: 

▪ The program should be designed to ensure long-term electrification by instituting a long-term 

trajectory for carbon intensity reductions out through 2050, which would send clear price 

signals that indicate when combustion fuels would cease generating credits.  

▪ The proposed clean transportation standard would also reward public transportation providers 

statewide for emission reductions from electrified transit, providing them with resources to 

accelerate zero-emission rolling stock and infrastructure, as well as improve service, 

particularly to underserved communities.  

▪ The program could also offer public and nonprofit fleets “advance credits” upon purchase of 

ZEVs, reducing the upfront cost of these vehicles.  

▪ To prioritize co-pollutant emission reductions in Disadvantaged Communities and benefit 

LMI households, the clean transportation standard should ensure that revenue generated from 

credits associated with home-charging of EVs is largely or wholly directed to electrification, 

improved transit, and other mobility alternatives to benefit Disadvantaged Communities and 

LMI households, with input from community representatives. One way to achieve this is by 

having the State generate these credits directly. 
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▪ To address the CJWG’s concerns, the clean transportation standard should also screen fuels 

based on their co-pollutant emissions, limiting credit generation to those fuels that, based on a 

rigorous analysis, including an analysis of peer-reviewed scientific research, and subject to 

public comment, have lower overall co-pollutant emissions than petroleum fuels.  

▪ Program design could consider ways to support electrification of offroad fuel uses, often a 

disproportionately impactful source of air pollutants, particularly in Disadvantaged 

Communities.  

▪ The policy could also be structured to allow aviation fuels to voluntarily opt into the program, 

reducing emissions in this challenging-to-electrify subsector.  

▪ Decisions regarding the carbon intensity of alternative fuels would provide market signals 

that promote the use of those fuels that have a lower fuel cycle carbon intensity on a life cycle 

basis. 

• Clean fuel infrastructure: The State should fund incentives for infrastructure for cleaner fuels, 

such as green hydrogen, where additional market support is needed.  
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Chapter 12. Buildings 

12.1 State of the Sector 
Overview 
New York’s residential and commercial buildings sector encompasses over 6 million buildings, which are 

home to 7.4 million households and include over 5 billion square feet of commercial and institutional 

space where New Yorkers work, learn, gather, and access essential services. The State’s large geography, 

varied climate, and vibrant economy drives a diverse buildings mix, as discussed further below. 

Statewide, New York’s residential and commercial buildings are older than the national average, pointing 

to opportunities for upgrading buildings in ways that improve both quality of life and energy 

performance. In addition, nearly half (48%) of households statewide are low- to moderate-income (LMI) 

households, underscoring the importance of careful attention to housing and energy affordability. 

Residential and commercial buildings use energy for 

heating, ventilation, and air conditioning (HVAC), 

water heating, lighting, refrigeration, cooking, 

computer and office equipment, and other small 

appliances. Direct greenhouse gas (GHG) emissions 

from the buildings sector come from burning fossil 

fuels onsite in residential and commercial buildings, 

primarily for space and water heating, and associated 

upstream emissions. This chapter addresses strategies 

for reducing GHG emissions attributable to residential 

and commercial buildings, whereas strategies for 

mitigating emissions attributable to industrial facilities are addressed in Chapter 14. Industry. 

Decarbonizing building operations describes the reduction or elimination of GHG emissions from 

building end uses through energy efficiency improvements to reduce energy demand and through 

switching from equipment and systems powered by burning gas, oil, or other fossil fuels to highly 

efficient equipment and systems powered by zero-emission energy sources. In addition, embodied carbon 

associated with building construction can be reduced through building reuse and through using lower-

carbon materials or carbon-sequestering products. 

Emissions Overview 

The buildings sector was the largest source 
of emissions in 2019, responsible for 32% 
of emissions statewide, which includes the 
combustion of fossil fuels in residential 
(34%) and commercial buildings (19%), 
emissions from imported fuels (33%), and 
hydrofluorocarbons released from building 
equipment and foam insulation (14%). The 
fuels used in buildings today include fossil 
natural gas, distillate fuel (e.g., heating fuel 
oil #2), wood, propane, kerosene, and 
residual fuel. 
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The integration analysis indicates that energy efficiency and managed electrification in buildings will be 

critical to meet New York State’s GHG emissions limits under the Climate Act. All scenarios modeled in 

the integration analysis include rapid adoption of high-efficiency heat pumps so that one to two million 

energy-efficient homes use heat pumps by 2030, and by 2050, the large majority of buildings statewide 

use electric heat pumps for heating, cooling, and hot water. Switching from fossil fuels to heat pumps for 

heating and hot water will immediately and significantly reduce GHG emissions and criteria pollutants 

from buildings (as powered by the State’s electric grid today). As the State advances toward a zero-

emission electricity sector by 2040, electrification will enable buildings to operate with virtually zero 

emissions. To manage the impacts of widespread electrification on the State’s electric grid, it also will be 

essential that buildings make significant investments in energy efficiency, install a diverse mix of heat 

pump technologies, and adopt smart controls, energy storage, and other load flexibility measures. As 

modeled in the integration analysis scenarios, widespread improvements to building envelopes (air 

sealing, insulation, and replacing poorly performing windows) will reduce energy demand from the 

buildings sector by 30% to 50% by 2050. The adoption of ground-source (or geothermal) heat pumps 

(GSHPs) and installation of heat pumps with fuel backup further reduce the amount of electricity needed 

on the coldest days of the year, relative to air-source heat pumps (ASHPs) with electric resistance backup. 

The integration analysis finds that rapid and widespread building efficiency and electrification is needed 

and supported by the strategic utilization of alternative fuels.210  

Electrification of space and water heating with high-efficiency heat pumps is a viable approach to 

decarbonizing operations for nearly all types of buildings in New York. Modern heat pumps that work in 

very cold weather are commercially available and able to keep homes and businesses safe and 

comfortable year-round, as long as they are properly chosen, sized, installed by appropriately trained 

workers, and paired with an energy-efficient building envelope and HVAC system design. Electrically 

powered heat pumps circulate refrigerant to move heat from one place to another – typically between 

indoors and the air, ground, or water outside. GSHPs perform well in extreme temperatures without the 

need for electric resistance or fuel backup since heat is exchanged between the building and stable ground 

temperatures via an underground piping system. Cold climate ASHPs also work efficiently in New 

 
210 See Appendix G: Integration Analysis Technical Supplement. Scenario 2 (called “Strategic Use of Low-Carbon Fuels”) 

modeled in the integration analysis projects that 20% of installed heat pumps are GSHP and 80% are cold climate ASHP, of 
which one in 10 air source heat pumps (ASHPs) are modeled to use fuel backup to meet heating demands during the coldest 
5% of hours. In this scenario, renewable natural gas (RNG) is used in the buildings sector, assuming a 9% RNG blend in gas 
pipelines by 2030 and 100% RNG to meet dramatically reduced gas demand in buildings by 2050. Green hydrogen use is 
limited mostly to transportation, industrial purposes, and electricity reliability in this scenario, though a small amount of 
hydrogen is used to power the Con Ed district system by 2050, with steam demand reduced by about 66% as many existing 
customers electrify in whole or in part. 
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York’s climate, but in very cold outdoor conditions both their heating capacity (output) and efficiency 

(coefficient of performance) are reduced, and supplemental heat may be used. At a district or community-

scale, underground pipes can be installed alongside other infrastructure to distribute thermal energy 

among multiple buildings; these thermal energy networks can recycle waste heat among diverse building 

types, provide load smoothing, and drive economies of scale. Compared with fossil fuel or electric 

resistance heating systems, ASHPs are two to three times more efficient, and GSHPs are three to five 

times more efficient on a seasonal basis; even higher efficiencies are possible through heat recovery and 

thermal energy networks. 

Cold climate ASHP systems, GSHP systems, and thermal energy networks have different upfront costs, 

operational costs, seasonal efficiency performance, and impacts on electric peak load during the coldest 

hours. The integration analysis modeled a high ground source/district loop heat pump system sensitivity 

to examine how more widespread use of ground source heat pumps and district geothermal thermal 

energy networks could help reduce electric grid system impacts from electrified space heating, while 

reducing GHG emissions by substituting clean thermal energy sources for fossil fuel heating systems. It 

showed that if energy efficiency upgrades lag and ASHP installations perform poorly during very cold 

hours, then energy use and electric system costs would increase; or alternatively in this scenario, more 

GSHPs/thermal energy networks could be installed at a higher cost that is approximately balanced out by 

electric system savings.211 Lower demand from the buildings sector with more GSHPs and thermal energy 

networks would lead to lower electric system investments in firm capacity, battery storage, renewables, 

and the distribution grid. Ongoing analysis is warranted to monitor the relative cost trajectories of GSHP 

and district thermal energy networks versus electric peak costs.  

Regional differences in New York also warrant ongoing consideration as technologies, markets, and 

policies evolve to enable the transition to an efficient, electrified building stock. New York’s downstate 

region (Long Island, New York City, and Westchester County) is characterized by dense urban areas and a 

mixed climate (Climate Zone 4A, mixed humid). These cities and towns often have higher costs for 

construction and real estate, more multifamily housing and leased space, and taller buildings with denser 

occupancy. Median household incomes are typically higher in downstate counties than in upstate New 

York; however, Bronx County has the lowest median household income and the highest poverty rate of 

any county in the state (U.S. Census Bureau, American Community Survey 5-Year Estimate, 2016-2020). 

 
211 See Appendix G: Integration Analysis Technical Supplement. 
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Inequality is high in New York City, where nearly one in five residents lives in poverty and over 40% of 

the population lives in poverty or near poverty.212  

Challenges to installing heat pumps in downstate New York are high installation costs, high electricity 

costs, the provision of gas service lines and extensions of gas mains at no or low cost to individual new 

customers, and uncertainty on how to design systems for existing high-rise buildings. This milder climate 

downstate allows for smaller heating systems, and single-family homes can use heat pumps as a whole-

home solution without supplemental heat. Larger multifamily, mixed-use, or complex commercial 

buildings may have logistical constraints (e.g., limited roof area) that result in heat pump systems needing 

supplemental heat (e.g., electric resistance or pre-existing gas-fired system) on the coldest days. However, 

it is anticipated that supplemental heat will be phased out as envelopes are improved and heat pump 

technology advances to meet the needs of existing high-rises. Large buildings in New York City that 

purchase Con Edison’s district steam for heating and hot water may prioritize system optimization, energy 

recovery, and partial electrification to minimize steam consumption in advance of the potential 

decarbonization of the district steam system. 

The upstate region is characterized by suburban and rural communities, as well as small and moderate-

sized cities, with cooler climates (Climate Zones 5, cool-humid and Zone 6, cold-humid). These smaller 

cities, towns, and villages have lower cost real estate and more single-family homes and low-rise 

buildings. Median incomes are typically lower than in downstate New York, with those in the Southern 

Tier being among the lowest in the state. In the Southern Tier and in the mostly rural and suburban 

counties in the Mohawk Valley and the North Country regions, low-income households are more likely to 

live outside census tracts that are geographically designated as Disadvantaged Communities.213 

Challenges to installing heat pumps in upstate New York are high installation costs, the provision of gas 

service lines and extensions of gas mains at no or low cost to individual new customers, limited 

availability of equipment and trained installers and contractors, and uncertainty on how to design efficient 

systems that can handle sub-zero temperatures without supplemental heat. In addition, rural areas with 

above-ground electric wires are more vulnerable to prolonged power outages in winter storms; while 

 
212 The Mayor’s Office for Economic Opportunity. 2021. New York City Government Poverty Measure 2019. Available at 

https://www1.nyc.gov/site/opportunity/poverty-in-nyc/poverty-measure.page 
213 Based on New York State’s Draft Disadvantaged Communities Criteria. December 2021. See the “Draft Disadvantaged 

Communities Criteria Overview Fact Sheet” available at https://climate.ny.gov/disadvantaged-communities-criteria/. 
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furnaces and boilers also require electricity to operate, a heat pump system requires significantly more 

power (watts) to run, pointing to the need for resilience solutions that go beyond a portable generator. 

However, the upstate region also has certain advantages that may help transition these homes and 

businesses to heat pumps. First, homes and buildings upstate are likely to have ample outdoor space for 

ASHP outdoor units or GSHP ground loops. Second, where gas infrastructure is less developed, as in 

many rural areas and on Long Island, New Yorkers heating with delivered fuel oil or propane can benefit 

from significant energy bill savings by switching to an energy-efficient heat pump. Third, New York’s 

upstate region has the cleanest electricity in the country.214  

In New York’s coldest northern and mountainous regions, some homes that install cold climate ASHPs 

may need supplemental heat (wood, home heating oil, propane, or gas) for the coldest days to maintain 

comfort, avoid oversized heat pumps that lead to inefficient operation, and offer a backup source of heat 

during a power outage (paired with a generator as needed). Counties in the North Country, Mohawk 

Valley, and Capital regions are the coldest in New York.215 Heating systems there  need to keep buildings 

warm  in winter temperatures that fall below zero (0ºF), a design temperature at which available cold 

climate ASHP products tend to be installed with supplemental heat. The U.S. Department of Energy’s 

ongoing Residential Cold Climate Heat Pump Technology Challenge is working in partnership with the 

U.S. Environmental Protection Agency, Natural Resources Canada, heat pump manufacturers, and other 

stakeholders to accelerate the development and commercialization of next-generation cold climate ASHPs, 

including products that are optimized for -15°F (-26°C) operation, which like GSHPs would meet 

consumer comfort, safety, and efficiency needs in even the coldest New York regions. 

Vision for 2030 
By 2030, one to two million energy-efficient homes should be electrified with heat pumps, and heat 

pumps should provide space heating and cooling for 10% to 20% of commercial space statewide. Heat 

pumps should become the majority of new purchases for space and water heating by the late 2020s. From 

2030 onward, more than 250,000 New York homes and thousands more commercial buildings each year 

are expected to be retrofitted or constructed to be energy-efficient and to install heat pumps for primary 

 
214 Carbon dioxide equivalent emissions on a 100-year basis in the eGrid region NPCC Upstate New York (NYUP) were 234.5 

pounds of CO2e per megawatt hour of electricity produced in 2020. Emissions from the next cleanest eGrid region California 
(CAMX) were 515.5 pounds of CO2e per megawatt hour that year. U.S. Environmental Protection Agency. 
https://www.epa.gov/system/files/documents/2022-01/egrid2020_summary_tables.pdf 

215 Based on the 99% Heating Design Temperature (°F) by county in the ASHRAE 2013 Manual J Design Conditions 8th 
Edition. 
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heating, cooling, and hot water, which is more than a tenfold increase from annual adoption today. This 

rapid market growth is projected to generate more than 100,000 new jobs in energy-efficient construction 

and clean heating and cooling. Public support for job growth and training in electrification and energy 

efficiency services will provide both new and incumbent workers with opportunities in the clean energy 

economy (see Table 10 and Strategy B8), while in-state engineering companies and manufacturers expand 

innovation and capacity to serve the growing New York and regional markets.  

To achieve this dramatic growth, New York should invest in a significant scale-up of financial support for 

energy-efficient building envelope upgrades and electric heat pump systems, with priorities afforded to 

Disadvantaged Communities. State codes should require new construction to be highly efficient, zero-

emission, and resilient to the effects of climate change. State regulations should be in place to phase out 

fossil fuel use in existing buildings by requiring zero-emission equipment and appliances at the time of 

replacement and by setting energy efficiency performance standards for large existing buildings. These 

regulations will send a clear policy signal, with compliance dates that allow regulated entities to plan and 

build capacity while regulators protect households from cost burdens. Utility price signals and 

technological innovation also should support expansion of grid-interactive buildings, energy storage, and 

other demand-side solutions for load shifting, reducing the need to operate peaker power plants and to 

build additional grid capacity. Throughout this transformation and through the strategies in this Scoping 

Plan, LMI households and frontline communities will need to be protected from displacement and threats 

to affordability.  

Vision for 2050 
By 2050, 85% of homes and commercial building space statewide should be electrified with energy-

efficient heat pumps and thermal energy networks. New York should have advanced a managed, phased, 

and just transition from reliance on fossil natural gas in buildings to a clean energy system (see Chapter 

18. Gas System Transition). Embedded subsidies for fossil fuels will have been eliminated, and energy-

efficient, zero-emission buildings will have become the most cost-effective option in a clean energy 

economy that supports secure jobs and demonstrates leadership in innovation. Investments in research and 

development will have brought affordable batteries and thermal storage, grid-interactivity, ultra-low 

global warming potential (GWP) refrigerants, and advanced technical solutions for the hardest-to-electrify 

building types to market. All New Yorkers will benefit from a just transition that supports vibrant, healthy 

communities and repairs structural inequalities in access to housing, credit, employment, economic 

opportunities, environmental resources, and a clean and healthy environment.  
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Table 10. Sector Spotlight: Timelines for a Just Transition in the Buildings Sector 

• The JTWG Jobs Study found that residential HVAC, residential shell, commercial HVAC, and commercial 
shell subsectors will experience the most growth in clean energy jobs, with installation and repair jobs 
comprising almost two-thirds of all jobs added by 2030. Activities like heat pump installation and 
weatherization work will employ construction laborers, HVAC workers, electricians, plumbers, pipefitters, 
and insulation workers in local communities statewide. 

• In scenarios modeled in the integration analysis, fuel consumption in the buildings sector is modeled to 
decline by roughly 33% by 2030 and 58% by 2035. Electric heat pumps are modeled to grow rapidly from 
a niche market to comprise the majority share of heating and hot water system sales from 2028 onward, 
and nearly all heating and hot water system sales by 2035. As compared with business-as-usual, energy-
efficient building shell installations are modeled to more than triple by 2025 and to be six times higher by 
2030. 

• The 2020s thus represents a key period for job growth and training for workers who are doing energy 
efficiency and electrification work in the buildings sector. Gas distribution jobs are modeled to roughly 
stay flat through 2030, before declining in the 2030s, whereas heating oil jobs will decrease sooner.  

• With legislation passed and a new regulatory regime under development, gas distribution workers will 
have the remainder of the decade to learn about and get trained on community and utility thermal energy 
network systems at-scale before gas distribution employment is projected to drop-off – as one pathway to 
utilize transferrable skills. 

• As described in Chapter 7. Just Transition, the State should conduct prospective market assessments 
and analyses on the detailed occupations that will support job growth across the residential and 
commercial buildings sectors. Market analysis on these occupations should include an assessment of 
wraparound service needs, career pathways, and skills transferability for new and existing buildings 
workers, and should inform the scale-up of workforce development and training. 

• Coordination across the New York State Energy Research and Development Authority (NYSERDA), New 
York State Department of Labor (DOL), and the Office of Just Transition, as well as direct engagement 
with labor unions and Registered Apprentice programs, is a vital part of understanding and responding to 
these market needs and to ensuring trained installers. 

 
Existing clean energy jobs: 165,200 Potential job growth by 2030:  

2040: 
+135,700 
+197,600 

Existing fuels jobs: 13,600 Potential job loss by 2030: 
2040: 

-2,600 
-8,000 

  
Potential net job creation by 2030: 

2040: 
+133,100 
+189,600 

Note: Job impact data from JTWG Jobs Study (Scenario 2 Initial Employment Outputs), rounded to the nearest hundred. Jobs 
figures here may be partial due to differences in sectoral breakdown between Scoping Plan Chapters and Jobs Study; additional 
analysis found in the Jobs Study. 

 

Existing Sectoral Mitigation Strategies 
Catalyzing energy efficiency and electrification of space and water heating in buildings is a pillar of New 

York’s climate and equity agenda. The New Efficiency: New York strategy demonstrates the State’s 

commitment to reducing energy waste, fossil fuel use, and GHG emissions in the buildings sector, and 

doing so in a manner that advances equity, creates, and transitions to clean energy jobs in communities 

statewide, supports energy affordability, prioritizes benefits to Disadvantaged Communities, and expands 

access to comfortable, healthy, and energy-efficient homes and businesses. New York invests over 

$1 billion in public funds annually for State- and utility-administered grant and market development 

programs focused on energy-efficient buildings. This includes a coordinated, statewide framework to 
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benefit LMI New Yorkers and the launch of the NYS Clean Heat initiative. The State’s clean energy 

workforce training initiative helps to equip the current and future workforce while increasing industry 

diversity and job opportunities in line with a just transition. Another long-standing priority is catalyzing 

innovation and bringing leading technologies and companies to New York, for example, through public-

private partnerships that spur scalable demonstration projects for visionary, low-carbon buildings.  

New York’s 2022–2023 State Budget includes a $25 billion, five-year housing plan that will create or 

preserve 100,000 affordable homes across New York with a focus on economic recovery, social justice, 

improved digital connectivity, and climate action. The plan also provides for electrification and energy 

efficiency work to be ready for electrification in an additional 50,000 homes. Under the plan and its 

Sustainability Guidelines issued in 2022, New York State Homes and Community Renewal (HCR) is 

working to produce high quality affordable housing with improved building envelope performance and 

significantly lower or zero on-site GHG emissions from fossil fuel burning appliances. As noted in the 

Barriers and Opportunities Report, addressing the climate and housing crises in tandem will be more 

effective than addressing them separately. 

The Advanced Building Codes, Appliance and Equipment Efficiency Standards Act of 2022 bolsters New 

York’s regulatory and policy environment to support energy efficiency and GHG reduction strategies in 

buildings along with expanded appliance standards. Additionally, the Utility Thermal Energy Network 

and Jobs Act requires the Public Service Commission (PSC) to develop a regulatory structure for utility 

thermal energy networks for heating and cooling homes, and utilities to launch pilot projects. The New 

York State Department of Environmental Conservation (DEC) also has adopted regulations that prohibit 

certain hydrofluorocarbons (HFCs) in specified uses (such as commercial refrigeration and large air-

conditioning equipment) (6 NYCRR Part 494). Executive Order Number 22 builds upon progress and sets 

new goals for the State’s lead-by-example sustainability and climate directives for State agencies. 

Even as New York demonstrates leadership, the speed and scale of action to decarbonize buildings must 

accelerate dramatically. Meeting New York’s ambitious climate requirements and goals in the residential 

and commercial buildings sector requires multi-pronged policy action, including new regulations and a 

major scale-up of public investments, to break through thorny market barriers and to manage significant 

risks to achieving the necessary equity and emissions reduction outcomes. The strategies recommended 

for the buildings sector work to achieve the Climate Act’s energy efficiency requirement for 2025, and 

critically, to spur more rapid and widespread end-use efficiency and electrification in buildings. 
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Key Stakeholders 
Collaboration is critical among multiple State agencies, local governments, the federal government, 

consumers, nongovernmental organizations (NGOs), New York’s electric and gas utilities, affected 

workers and unions, and industry actors including the construction and building improvement industry, 

real estate actors, and clean energy businesses. Stakeholder engagement must include meaningful 

involvement of households, businesses, and community-based organizations from frontline communities, 

LMI households, public housing authorities and residents, environmental justice organizations, and 

affordable housing groups. 

12.2 Key Sector Strategies 
The key strategies within this sector are organized into four themes, as shown in Table 11. As described 

there in greater detail, the labor standards discussed in Chapter 7. Just Transition are intended to apply 

throughout this Scoping Plan, including for the buildings sector, as a means of promoting good, family-

sustaining, union jobs accessible to all New Yorkers and achieving a true just transition. 

Table 11. Buildings Sector Key Strategies by Theme 

Theme Strategies 

Adopt Zero-Emission Codes and 
Standards and Require Energy 
Benchmarking for Buildings 

B1. Adopt Advanced Codes for Highly Efficient, Zero-Emission, 
and Resilient New Construction 

B2. Adopt Standards for Zero-Emission Equipment and the 
Energy Performance of Existing Buildings 

B3. Require Energy Benchmarking and Disclosure 

Scale Up Public Financial Incentives and 
Expand Access to Public and Private Low-
Cost Financing for Building 
Decarbonization 

B4. Scale Up Public Financial Incentives  
B5. Expand Access to Public and Private Low-Cost Financing 
B6. Support Development of Thermal Energy Networks  
B7. Align Energy Price Signals with Policy Goals  

Expand New York’s Commitment to  arket 
Development, Innovation, and Leading-by-
Example in State Projects 

B8. Invest in Workforce Development 
B9. Scale Up Public Awareness and Consumer Education 
B10. Support Innovation 
B11. Reduce Embodied Carbon from Building Construction 

Transition from Hydrofluorocarbons B12. Advance a Managed and Just Transition from Reliance on 
Hydrofluorocarbon Use 

 

As a cross-cutting strategy, New York should establish a 2030 target for the buildings sector that is 

commensurate with the level of electrification and efficiency needed to achieve the State’s climate goals 

and should then monitor progress to ensure that policies and programs are in place to achieve this target. 

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0062 
Page 195 of 445



 

Chapter 12. Buildings 184 

Adopt Zero-Emission Codes and Standards and Require Energy Benchmarking 
for Buildings 
When new buildings are constructed, clear and cost-effective opportunities exist for decarbonizing 

building operations and reducing embodied carbon emissions. Fulfilling these opportunities will have 

long-term impacts throughout the construction market. Advanced codes will minimize the near-term 

installation of additional fossil fuel equipment and ensure that new buildings going forward are resilient 

to the impacts of climate change. State entities will lead by example in this regard pursuant to Executive 

Order 22, which requires sustainable procurement specifications and that from 2024 onward all new 

construction submitted for permitting by affected State entities shall avoid building systems or equipment 

that can be used for the combustion of fossil fuels (to the fullest extent feasible with allowance for 

necessary use for backup emergency generation and process loads).  

In existing buildings, the best opportunity for energy improvements is during routine home and capital 

improvements and when HVAC equipment is retired from service. Since the useful life of HVAC 

equipment ranges from 15 to 30 years, seizing the opportunities to electrify New York’s over 6 million 

buildings by 2050 requires near-term action.  

Electrification and efficiency improvements in existing buildings present a larger challenge of sheer scale. 

The New York State Energy Research and Development Authority (NYSERDA), DEC, and New York 

State Department of State (DOS) should work together to adopt regulatory requirements that will bring 

about the end of fossil fuel combustion in buildings by prohibiting replacement of fossil fuel equipment at 

end of useful life, coordinated with action taken by the PSC and New York State Department of Public 

Service (DPS) to regulate gas utilities and with New York State Department of Labor (DOL) and the 

Office of Just Transition to promote workforce development. Building performance standards also will 

compel efficient operation of buildings and capital investments in high-performance building envelopes 

and efficient HVAC systems. 

These regulations and complementary market support must be thoughtfully designed to drive adoption of 

highly efficient heat pump systems that are coupled with measures that reduce thermal energy demand, 

rather than uptake of inefficient alternatives such as electric furnaces or boilers. If not managed, there is a 

risk that consumers could install inefficient electric equipment in inefficient buildings; this would result 

in higher ongoing electric bills for building occupants and, if widespread, excessive system peak 

electricity demands that would be extremely costly to meet. Put simply, policy action to decarbonize 

buildings must address both energy efficiency and electrification. 
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Advancing equitable outcomes for lower-income households and Disadvantaged Communities also 

demands careful design of regulatory actions and complementary strategies. The Climate Justice Working 

Group (CJWG) expressed support for regulatory sunset dates for combustion equipment in buildings 

provided that these regulatory actions are coupled with additional goals and public investments to benefit 

Disadvantaged Communities. This Scoping Plan endorses this condition for regulatory action and 

proposes complementary strategies to minimize the risk of negative impacts on lower-income and 

vulnerable households while prioritizing investments that benefit affordable housing and Disadvantaged 

Communities.  

For buildings, resilience is the ability of the building systems to be prepared for, withstand, adapt, and 

quickly recover from disruptions such as severe weather, power outages, and chronic changes to the 

climate. Given the increased frequency of extreme weather events, which also increase the probability and 

scale of electric grid outages, it is critical to consider and manage risks to resilience when electrifying the 

heating systems of buildings. Flexible technologies and grid-interactive appliances that actively manage 

building energy consumption can contribute to improved grid reliability and resilience. At the building 

level, high-performance building envelope features prolong passive survivability. Additional resilience 

strategies include on-site renewable energy that is able to operate independent of the grid, energy storage, 

and electric vehicle (EV) battery-interactive capabilities. The resilience of building and energy systems is 

a priority area for public investment in research, solution development, and demonstration projects.  

B1. Adopt Advanced Codes for Highly Efficient, Zero-Emission, and Resilient 
New Construction 
This Scoping Plan recommends adopting zero-emission State codes as an important policy lever that can 

contribute to the rapid transformation presented in the integration analysis. New York City’s Local Law 

154 of 2021 sets carbon dioxide (CO2) emission limits that effectively prohibit fossil fuel combustion 

equipment for heating, hot water, and most appliances in new construction, beginning in 2024 for lower-

rise residential, and by 2027 for commercial and large multifamily. The State should adopt comparable 

codes, applicable to all municipalities, to prohibit fossil fuel combustion systems and fossil fuel 

combustion equipment in new construction. 

Components of the Strategy 

The Advanced Building Codes, Appliance and Equipment Efficiency Standards Act of 2022 requires the 

New York State Energy Conservation Construction Code (Energy Code) to be updated to achieve energy 

efficiency and GHG emission reductions in support of the Climate Act. DOS and the New York State Fire 
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Prevention and Building Code Council (Code Council) – in consultation with DEC, NYSERDA, other 

State entities including the Office of Just Transition and other Climate Action Council (Council) agencies, 

local governments, and interested stakeholders – should adopt codes and standards for new construction 

(and additions and alterations as applicable) of residential and commercial buildings to be built to a highly 

efficient, zero-emission standard, and incorporate requirements for building resilience. In coordination, 

the PSC and DPS should work with New York’s electric and gas utilities to account for updates to 

building codes and standards in their distribution system planning and infrastructure investments and with 

regard to relevant occupational licensing requirements, while continuing to enhance the associated tools 

and data available to customers and stakeholders. 

• Update regulations to improve energy efficiency and building resilience:  

▪ 2025: Adopt highly efficient State Energy Code for new construction (and additions and 

alterations as applicable) of residential and commercial buildings to require highly insulated 

thermal performance and air tightness; electric readiness for space conditioning, hot water, 

cooking, and dryers; EV readiness where parking is provided; and solar wherever the 

opportunity exists and is feasible (with allowances for green roofs and other uses of rooftop 

space).216 These requirements should apply to construction of buildings that file for a building 

permit starting in 2025. 

▪ 2025: Adopt additional building resilience features into State codes for new construction (and 

additions and alterations as applicable) to require energy storage or on-site renewable 

generation that is able to operate independent of the grid, with specifications for sizing to 

meet resilience demands.217 Also require grid-interactive electrical appliances as feasible 

(such as batteries and hot water heaters) to support grid reliability and eliminate barriers to 

residential adoption of GSHPs. These requirements should apply to construction of buildings 

that file for a building permit starting in 2025. 

• Adopt regulations to end on-site emissions: DOS, NYSERDA, and the Code Council should 

advance code provisions that prohibit fossil fuel combustion equipment for space conditioning, 

 
216 In the context of building energy codes and standards, residential buildings include one- and two-family attached or detached 

dwellings, and multifamily buildings three or fewer stories above grade. Commercial buildings are all buildings other than 
low-rise residential buildings, including multifamily high-rise residential buildings over three stories in height above grade. 
Buildings containing both residential and commercial spaces are generally considered separately with respect to compliance 
with model energy codes. 

217 NYSERDA is conducting research to understand building load profiles for thermal comfort/safety in order to recommend 
standards for battery or thermal storage in instances of power outages. 
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hot water, cooking, and appliances. Until such codes are adopted statewide, NYSERDA should 

encourage local governments to adopt NYStretch Energy Code. 

▪ 2025: Adopt State codes that prohibit building systems or equipment used for the combustion 

of fossil fuels in new construction statewide of single-family and low-rise multifamily 

residential buildings having three stories or less (and additions and alterations as applicable). 

These requirements should apply to construction of buildings subject to residential codes and 

standards that file for a building permit starting in 2025. 

▪ 2028: Adopt State codes that prohibit building systems or equipment used for the combustion 

of fossil fuels in new construction statewide of multifamily residential buildings having four 

stories or more and commercial buildings (and additions and alterations as applicable). These 

requirements should apply to construction of buildings subject to commercial codes and 

standards that file for a building permit starting in 2028. 

• Support local code enforcement and facilitate clear permitting processes for building 

decarbonization technologies: The State also should provide additional funding for local code 

enforcement (staff, training, materials) and a credentialing program for Energy Code inspectors. 

NYSERDA should continue to offer training and resources to help local Authorities Having 

Jurisdiction and the building industry, including frontline installers, understand and meet energy 

code requirements. For battery energy storage systems, geothermal wells for GSHP and thermal 

energy networks, and other building decarbonization technologies that may experience permitting 

processes and challenges that vary by locality, NYSERDA, other relevant State agencies, and 

partners should work to facilitate clear permitting processes, for example by providing resources 

and tools, facilitating peer-to-peer sharing of good practices, and helping to reduce the learning 

curve for Authorities Having Jurisdiction and the building industry.  

B2. Adopt Standards for Zero-Emission Equipment and the Energy 
Performance of Existing Buildings 
Among the 6.1 million existing buildings in New York, single-family homes and other low-rise 

residential buildings (up to three stories) are relatively straightforward to upgrade and convert to zero-

emission heating and hot water systems using residential-sized GSHPs or ASHPs that are suited to heat 

efficiently in cold climates. Larger, complex building typologies may necessitate more flexibility in both 

timing and technological solutions, and affordable housing will need compliance paths that protect 

tenants.  
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Technical solutions to retrofit high-rise multifamily and commercial buildings are advancing rapidly. 

New York is supporting research, development, and demonstration (RD&D) activity that ranges from 

demonstrating heat pump solutions to maintain centralized heating and hot water systems in large 

buildings (transferring technology now in use in Northern Europe and Canada) to fostering the 

development of small, cold climate packaged/window heat pumps that will be affordable for high-rise 

multifamily buildings. In large and complex commercial and institutional buildings, phased electrification 

retrofits also offer a feasible, resource-efficient path. Steps include integrating electrification with near- 

and long-term capital planning (including tenant lease turnover), reducing space conditioning loads and 

recovering waste heat, and converting steam to hydronic distribution to accommodate the lower 

temperature hot water produced by heat pumps. For central plant equipment, feasible heat pump 

installations may meet the large majority of the building’s heating load while maintaining a supplemental 

fuel heat source for peak conditions, with a plan to phase it out over time if possible. 

For existing buildings, New York should require the sale and installation of energy-efficient and zero-

emission new equipment for space heating and hot water, when replaced at the equipment’s end of useful 

life in residential and commercial buildings.218 The State should further require efficiency upgrades for 

large buildings through a building performance standard. The development of codes, standards, and 

regulations should include further analysis of societal and consumer benefits and costs, as well as provide 

for compliance pathways for existing buildings to account for extenuating circumstances (including, but 

not limited to, housing affordability-related matters and health and safety/emergency needs). 

Components of the Strategy  

NYSERDA, DEC, and DOS should work together to implement standards for building performance, 

appliances, and equipment. These regulations should be coordinated with action taken by the PSC and 

DPS to regulate gas utilities and in consultation with DOL and the Office of Just Transition to support 

workforce development actions in a manner that is responsive to industry needs and consistent with 

Chapter 7. Just Transition. As identified below, the State should enact legislation to enable these 

regulatory actions. 

• Regulations to improve energy efficiency in existing buildings: New York’s Advanced 

Building Codes, Appliance and Equipment Efficiency Standards Act of 2022 enables 

 
218 The Integration Analysis assumes that the average useful life for hot water and space heating equipment in residential and 

commercial buildings ranges from 15 to 18 years. In practice, equipment may be kept in service for significantly longer 
timeframes. 
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NYSERDA, with DOS, to establish and enforce efficiency standards for appliances and 

equipment that that are sold, leased, or installed in New York in order to promote energy 

reduction, water conservation, GHG reduction, and/or increased demand flexibility. As soon as 

possible, the State should further enact legislation that enables the establishment and enforcement 

of energy efficiency standards for buildings, in coordination with NYSERDA, DOS, and local 

code officials for development and enforcement.  

▪ As soon as possible: Adopt energy efficiency standards for appliances that are exempt from 

federal preemption (such as computers, monitors, fluorescent and LED light bulbs, and air 

purifiers). 

▪ 2027: Require existing properties larger than 25,000 square feet (sq. ft.) to upgrade to energy-

efficient lighting in all commercial spaces and common areas.  

▪ 2030: Adopt an energy efficiency performance standard for existing commercial and 

multifamily properties larger than 25,000 sq. ft. (with distinct accounting for the 

electrification of heating and other end uses). Compliance standards should be informed by 

statewide benchmarking data and align with New York City’s Local Law 97 and across State 

and local government requirements where appropriate. A phased-in building performance 

standard could become effective starting in 2027. 

• Zero-emission standards to phase out fossil fuel combustion equipment: NYSERDA and 

DEC should collaborate on developing and setting zero-emission standards for building 

equipment, in coordination with DOS for enforcement. DEC should set and enforce zero-

emission standards tied to the operation of large fuel burning equipment. In addition to the 

considerations required by the Climate Act and the State Administrative Procedures Act (SAPA), 

for a full public engagement and comment process that considers consumer costs and benefits as 

well as technical and industry readiness and the ability of the electric system (generation, 

transmission, and distribution) to meet electricity demand with widespread electrification, 

building-level resilience and potential for future connection to a clean thermal energy network 

will also be considered in the development of these emission standards. Relevant considerations 

are also outlined in the Gas System Transition Plan Framework (Table 18). Such standards shall 

ensure that compliance will not disproportionately burden Disadvantaged Communities. These 

zero-emission standards across a range of equipment types should apply starting in the years 

noted below. 

▪ 2025: The State should review and consider modifications to existing statutory provisions 

that relate to utilities providing new gas service to existing buildings as part of a 
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comprehensive plan to end investments in new gas infrastructure in coordination with 

municipalities. 

▪ 2030: Adopt zero-emission standards that prohibit replacements (at end of useful life) of 

residential-sized equipment used for the combustion of fossil fuels for heating and cooling 

and hot water. The standards beginning in 2030 should regulate equipment sized to typically 

serve single-family homes and low-rise residential buildings with up to 49 housing units. 

▪ 2035: Adopt zero-emission standards that prohibit replacements (at end of useful life) of large 

and commercial-sized equipment used for the combustion of fossil fuels for heating, cooling, 

and hot water. The standards beginning in 2035 should regulate equipment sized to typically 

serve larger multifamily buildings (having four stories or more or 50 or more housing units) 

and commercial buildings. 

▪ 2035: Adopt zero-emission standards that prohibit replacements (at end of useful life) of 

fossil fuel appliances for cooking and clothes drying. 

▪ 2035: DEC should adopt zero-emission standards that prohibit fossil fuel use in large fuel 

burning equipment for heating and domestic hot water. The standards should be enforced 

under a new emissions enforcement regime of large combustion equipment sized to typically 

heat buildings 50,000 sq. ft. or more in floor area, thereby requiring early retirement.  

B3. Require Energy Benchmarking and Disclosure 
Energy consumption benchmarking provides building decision-makers with information to improve 

building operations and investment decisions, and the data collected statewide will inform building 

performance standards. Lack of awareness in the market may limit the effective use of benchmarking 

data. Education will be needed for consumers, brokers, and building owners on how to use the energy 

usage and benchmarking information. 

The State must also mitigate against and monitor for potential harm to Disadvantaged Communities. 

Disinvestment could occur if disclosure or labeling of energy performance makes properties less 

attractive to potential renters and buyers, or conversely, demand for efficient buildings could price people 

out of the market for healthy housing in their community. Adequate technical and financial assistance for 

LMI homeowners and building owners will be needed in Disadvantaged Communities to scope and 

finance energy upgrades. As was emphasized by the CJWG, energy affordability is a challenge for many 

LMI households and required energy disclosure provides important information when buying or renting a 

home, including ongoing energy costs, which informs decision-making and budgeting. The State should 
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ensure consistency and alignment across State and local government requirements (such as New York 

City local laws), including in reporting templates and timeframes.  

Components of the Strategy 

NYSERDA, DOS, the New York State Department of Taxation and Finance, and the New York State 

Office of the Attorney General should work together to implement and enforce energy benchmarking and 

disclosure requirements, in coordination with PSC direction to utilities under its jurisdiction. The State 

should enact legislation to enable these regulatory actions. 

• Require energy consumption information and disclosures: 

▪ 2024: Commence a statewide energy benchmarking and disclosure program that requires 

owners of multifamily and commercial properties larger than 10,000 sq. ft. to annually report 

whole-building energy and water consumption data to NYSERDA for public disclosure. 

NYSERDA should lead implementation, with support from the Department of Taxation and 

Finance and the Attorney General’s office. Also, the PSC should require electric, gas, and 

water utilities to provide automatic aggregated whole-building uploads of utility customer 

data directly to the U.S. Environmental Protection Agency’s (EPA) ENERGY STAR 

Portfolio Manager.  

▪ 2025: Require multifamily and commercial properties larger than 25,000 sq. ft. to undertake a 

comprehensive building energy assessment (audit), to be conducted by appropriately trained 

workers, at least once every 10 years that evaluates the building’s systems and identifies 

opportunities to invest in energy efficiency upgrades, electrification or electrification-

readiness for building systems, and climate risk with resilience measures. Filing an 

assessment report with NYSERDA would be required on a cycle established by the State or at 

the time that a building permit is needed for specified work that must conform to Code, 

whichever comes first. NYSERDA should lead implementation, in close coordination with 

DOS and local code officials for development and enforcement. 

▪ 2025: Require owners of all single-family and multifamily residential and commercial 

buildings to obtain and publicly disclose, as part of sale or lease listing of a building, housing 

unit, or commercial space, the prior-year energy consumption of the building, unit, or space 

(at least 12 consecutive months of energy bill data). 

▪ 2027: Require owners of single-family buildings to obtain and disclose an energy 

performance rating (such as a Home Energy Rating System index) as part of sale listing. 
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Scale Up Public Financial Incentives and Expand Access to Public and Private 
Low-Cost Financing for Building Decarbonization 
A substantial infusion of both public resources and private capital will be needed to pay for the building 

upgrades necessary to decarbonize buildings, while also expanding access to safe and healthy housing and 

bolstering resilience to climate impacts. The integration analysis indicates that to meet the Climate Act’s 

GHG emission reduction requirements, more than 250,000 housing units each year will need to adopt 

electric heat pumps and energy efficiency measures from around 2030 onward – more than a tenfold 

increase from current market activity – with a comparable pace of transformation in the commercial 

sector. Across the residential and commercial buildings sectors, annual investment costs for these 

upgrades are projected to grow over time from roughly $5 billion in 2030 to $30 billion in 2050, based on 

the incremental cost of building electrification and shell improvements made in each year. This 

investment will expand jobs in energy efficiency and building electrification in communities statewide 

and is projected to add 100,000 new clean energy jobs by 2030. This investment remains a fraction of 

other building-related expenditures in New York, which annually include approximately $60 billion in 

buildings investments and over $30 billion on energy costs across the residential and commercial 

buildings sectors. Significant opportunity exists to redirect existing spending toward a more sustainable 

buildings sector.  

B4. Scale Up Public Financial Incentives  
Financial incentive programs will need to scale up dramatically to motivate millions of homeowners and 

building owners to install high-efficiency electric heat pumps and make energy efficiency improvements 

such as sealing air leaks, adding insulation, and using building controls. Building envelope sealing and 

weatherization measures improve comfort (reducing drafts, cold surfaces, and noise pollution) and reduce 

risk of pests and mold; moreover, to promote healthy homes, weatherization needs to include appropriate 

ventilation systems and must take place after any pre-existing safety and health issues (such as mold, 

mustiness, or high levels of formaldehyde and other air pollutants) are addressed. Replacing an existing 

heating system with a high-efficiency electric heat pump system that also provides air conditioning and 

filtration can meet formerly unaddressed or inadequate cooling needs. Although many energy efficiency 

upgrades improve housing quality and are cost-effective, these projects can be disruptive for occupants or 

simply not a priority for owners. For most existing homes and buildings, moreover, the current upfront 

costs of building electrification and related energy efficiency upgrades such as air sealing, insulation, and 

building controls can be significantly higher than costs for replacing fossil fuel equipment.  
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For example, for an older single-family home that is otherwise in good condition, the average installed 

cost for a heat pump for whole-home space heating and cooling paired with an air sealing and insulation 

upgrade is estimated to be about $21,000 for a cold climate ASHP and $40,000 for a GSHP system 

(before available rebates and tax credits), as compared with roughly $10,000 or less to replace a fossil 

fuel boiler/furnace and air conditioner (with no envelope work).219 A homeowner who switches from 

home heating oil to an electric heat pump will see substantial energy bill savings, so that with currently 

available incentives through NYS Clean Heat and the federal geothermal tax credit, the project payback 

could be between five to eight years. For many customers now heating with low-cost gas, however, bill 

savings do not currently offer a clear economic return on investment for adopting a whole-home heat 

pump. Because of the diversity of stock and pre-existing conditions in multifamily buildings, potential 

costs vary widely to convert existing apartments to heating and cooling with efficient heat pumps. The 

average cost of investing in an efficient heat pump is estimated to range from about $14,000 per 

apartment unit for an ASHP retrofit in a small multifamily building to $50,000 per apartment unit for an 

ASHP paired with a moderate shell efficiency package (including air sealing, roof insulation and double 

pane windows) in a large multifamily building (before available rebates and tax credits); corresponding 

incremental costs range from roughly $10,000 to $40,000 per unit.220 In considering consumer benefit-

cost and equity impacts, it is further important to recognize that some housing is unsafe and unhealthy due 

to years of underinvestment, such that costly repairs are needed before making energy improvements.  

Given the scale of the challenge, public funding must be used strategically to accelerate market adoption, 

help LMI consumers, promote transitioning the existing workforce and workforce development that 

expands skills and job placement, and advance equity. Expansion of financial incentive programs to 

motivate early adoption in market-rate housing and commercial buildings will be needed for at least the 

coming decade. This support should target existing buildings more so than new construction and 

eventually phase out (once efficient, zero-emission codes and standards go into effect), with a longer 

 
219 Installed equipment costs reflect weighted average statewide costs sourced from Appendix G: Integration Analysis Technical 

Supplement Annex 1: Inputs and Assumptions (updated November 18, 2021). Energy cost savings modeled separately, 
finding that a modest single-family home that switches from oil heating to a heat pump (paired with basic air 
sealing/insulation) annually saves $1,200 (NYC) to $1,700 (upstate) with a ccASHP, or $1,700 (NYC) to $2,100 (upstate) 
with a GSHP. The same home that switches from gas heating (but maintains gas service) sees only a modest annual cost 
decrease (NYC) or cost increase (upstate) with a ccASHP, or $700 (NYC) to zero (upstate) annual cost savings with a GSHP. 

220 Installed equipment costs reflect weighted average statewide costs sourced from the Integration Analysis – Inputs and 
Assumptions Workbook, comparing an air source heat pump to gas heating equipment and room air conditioner (AC); the 
moderate shell efficiency package is referenced as “basic shell” in the source data and is compared to the “reference shell” 
cost estimate. The source data also includes installed costs for ground source heat pumps which if paired with a moderate or 
deep shell efficiency package would sum to a higher range of costs than that provided in the text for air source heat pumps.  
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timeframe for support for low-income households and, as appropriate, for next-generation technologies as 

they emerge.  

Dedicated financial support programs for LMI households, affordable and public housing, and 

Disadvantaged Communities are essential to enable these households to make and benefit from energy 

upgrades that improve housing quality and comfort, with careful attention to impacts on housing and 

energy affordability. For these households and buildings, grant funding will need to cover most or all the 

near-term cost premium for building electrification and efficiency upgrades, considering economic 

realities and to remedy unjust patterns of redlining and underinvestment in Disadvantaged Communities. 

A major investment of public funding, at a scale and along a timeframe that aligns with the adoption of 

zero-emission codes and standards, will be needed to decarbonize and improve the quality of housing for 

LMI households, affordable and public housing, and in Disadvantaged Communities. 

It also is critical to ensure that the phase out of fossil fuel equipment in buildings does not increase low-

income residents’ cost of housing, nor create undue energy burden. In New York, the Home Energy Fair 

Practices Act and PSC regulations provide comprehensive consumer protections for both residential and 

non-residential utility customers, including applications for service, service terminations, customer 

billing, and payment and complaint procedures.221 New York has also established an Energy Affordability 

Policy that sets the goal of limiting energy costs for low-income households to no more than 6% of their 

income. The existing low-income energy bill discount programs administered by the major electric and 

gas utilities should be expanded, and current or future public utility bill assistance programs will need to 

recognize and adjust for both increased cooling needs as the climate warms and the shift from traditional 

forms of heating to efficient electrification (using heat pumps that provide both heating and air 

conditioning). Electrifying rental housing can lead to changes in how energy services such as heating, 

cooling, and cooking are metered, resulting in transfers of utility costs between building owners and 

occupants. Over the longer term, regulatory requirements must be coupled with ongoing public financial 

support for poor and working-class households. Thoughtful policy and programmatic design and 

coordination of funding sources will be essential to support affordability, safe and healthy housing, 

consumer protections, and economic opportunities that benefit Disadvantaged Communities. 

A salient challenge is marshalling additional public funding, across State, ratepayer, and federal funding 

and tax credits, at the needed scale, alongside animating the flow of private capital to low-carbon building 

 
221 16 NYCRR Part 11 (HEFPA) governs residential service and Part 13 governs non-residential service. 
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construction and improvements. At present, charges levied on electric and gas ratepayers provide the 

largest source of funding for New York’s energy efficiency incentive programs, with heat pump 

incentives funded by electric ratepayers specifically. This funding source has the benefit of established 

precedent and regulatory oversight, which as major new policy initiatives are considered, includes public 

process and assessment of ratepayer impacts. While there is scope for strategic re-direction and some 

potential expansion of ratepayer-funded programs, the scale of investment will require a leveraging of 

multiple sources of funding including other State, federal, and private funding sources. Moreover, the 

PSC should direct utilities to continue to assess and place priority on investments in clean, distributed 

energy resources (DERs) (including weatherization and energy efficiency, storage, and electrification of 

heating) that are comparatively cost-effective ways to reduce peak electric or peak gas demand. Even as 

these avenues are explored, though, new funding sources beyond ratepayer charges will need to be 

identified.  

In 2022, New York enacted a State Geothermal Income Tax Credit equal to 25% of geothermal system 

expenditures up to $5,000 for owner-occupied homes, which helps position New York to take advantage 

of federal geothermal tax credits. State tax credits could be expanded to further encourage GSHP systems 

and building decarbonization in multifamily and rental housing, commercial buildings, and thermal 

energy networks. Two potential economywide State policy mechanisms, cap-and-invest and carbon 

tax/fee, are discussed in Chapter 17. Economywide Strategies. If either policy is implemented and 

provides a new source of funding for policy actions identified in this Scoping Plan, the housing sector 

should be a priority area for investing that funding to support both equity and emissions reductions.  

Critical opportunities exist to leverage federal funding made available under the federal Inflation 

Reduction Act of 2022. Long-term tax credits will provide market certainty and make it more affordable 

for New Yorkers to install decarbonization technologies including energy efficiency upgrades, high-

efficiency electric appliances, solar panels, and battery storage systems. Notably, federal tax credits for 

geothermal heat pump system installations extend through 2032 at rates of 30% of the installed cost, with 

an additional 10% domestic content bonus credit, stepping down in 2033 and 2034. Additional grants for 

LMI households for home energy performance-based whole-house rebates (the HOMES Rebate) and for 

High-Efficiency Electric Home Rebates will support broader adoption and further increase benefits. In the 

integration analysis work, modeling of these tax credits and LMI formula grants specifically for energy 

efficiency and heat pumps found that this federal funding could reduce New York’s cost of the transition 

to an efficient, electrified building stock by $7 billion or more. 
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The recommendations below also identify specific opportunities to leverage existing and potentially 

expanded federal funding, in particular for affordable housing and low-income households. For example, 

the EmPower New York program and the federal Weatherization Assistance Program both provide 

no-cost energy efficiency solutions to income-eligible New Yorkers; these programs can help improve the 

conditions in existing homes, make homes electrification-ready in some instances, and provide a network 

of contractors and nonprofit community-based organizations to support low-income communities. Scaling 

up funding and revising the Weatherization Assistance Program guidelines to allow for electrification 

could better serve Disadvantaged Communities through existing program infrastructure. In addition, 

around 10,000 multifamily units are built or preserved each year with a combination of federal tax credits 

and subsidy programs provided by HCR, which has a goal to increase subsidies for the full electrification 

of that unit production over time. 

The CJWG emphasized that regulatory action to phase out fossil fuel equipment in buildings is 

inadequate without added policy goals and public investments to benefit low-income households and 

Disadvantaged Communities. The strategies proposed here are consistent with the CJWG’s call to front-

load and prioritize public investments in efficient appliances and zero-emission heating, cooling, and 

cooking equipment in Disadvantaged Communities so that poor and working-class households are not left 

behind, while safeguarding that building electrification does not increase the housing or energy cost 

burden on low-income residents. Informed by input from the CJWG, the proposed strategy components 

include attention to New York’s existing energy affordability goal, the needs of public housing, and the 

health benefits associated with building decarbonization. The CJWG further called for “clawback 

provisions” as part of public subsidies to private landlords to defend against rate increases, gentrification, 

and displacement. This specific recommendation is not reflected in the proposed strategy because such 

provisions merit careful consideration in program design.  

Components of the Strategy 

Significant coordination will be needed among State and local agencies and utilities, notably to support 

low-income households and Disadvantaged Communities, with State leadership from the PSC and DPS, 

NYSERDA, HCR, New York Power Authority (NYPA), and New York State Office of Temporary and 

Disability Assistance (OTDA). 

• Scale up incentives for building decarbonization: The State should scale up direct incentives 

for weatherization (including sealing of cracks and holes, insulation of attics and walls, 

replacement or repair of windows and outside doors, and mitigation of energy-related health and 
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safety issues), additional energy efficiency upgrades, electrification-readiness, and electrification 

with highly efficient heat pumps and resiliency measures in residential and commercial buildings. 

In incentive program design, it is important to place emphasis on ease of access to available and 

relevant resources for consumers and installers, particularly for LMI households and buildings in 

Disadvantaged Communities that may access resources from multiple programs. Electrification 

incentives need to be structured and marketed in a manner that motivates replacement of fossil 

fuel combustion heating systems before equipment failure in order to allow time for good-

practice sizing and specification of a heat pump system paired with weatherization and other 

thermal efficiency measures as appropriate and needed to keep operating costs affordable. Where 

incentives are offered through utility companies, the State should develop a coordinated statewide 

program to provide a consistent experience and incentive structure that helps installers reach 

more customers, with a priority to LMI households and Disadvantaged Communities. Incentives 

also could include expanded State tax credits, such as the recently enacted Geothermal Income 

Tax Credit. 

• Align regulatory frameworks: The State should identify and pursue modifications to regulatory 

frameworks for energy efficiency, building electrification, and resiliency programs to further 

align the programs with Climate Act goals and requirements. This includes, but is not limited to, 

attention to accounting holistically for the societal costs and benefits of building energy upgrades, 

including health impacts associated with outdoor and indoor air quality and thermal comfort. 

Additionally, as discussed in Chapter 18. Gas System Transition, the State should review and as 

appropriate bring into alignment with the Climate Act statutory provisions regarding gas service, 

such as reviewing the provision of gas service lines and extensions of gas mains at no cost to new 

customers (known as the “100-foot rule”). 

• Design incentive levels and programs to align with value to the energy system and 

consumers: While the upfront cost to install GSHP systems and thermal energy networks is 

higher, geothermal heating and cooling systems are less expensive to operate (lower annual 

energy bills and maintenance costs), have a longer lifespan compared other types of HVAC 

equipment, and require less electricity to operate during the coldest peak times compared with 

ASHP systems. Zero-emission new construction and comprehensive building decarbonization 

retrofits that include on-site renewable generation plus energy storage likewise will minimize 

electric grid impact and increase energy bill savings, and will improve building resilience. The 

value provided to both the energy system and consumers, in particular to low-income and 

vulnerable households, should be considered in setting incentives. Substantially higher adoption 

of GSHP systems, thermal energy networks, and on-site energy storage solutions will require 
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both appropriate State incentives that leverage generous federal tax credits and novel financing 

and coordination solutions. 

• Prioritize LMI households, affordable housing, and Disadvantaged Communities: The State 

should expand dedicated direct incentives and financial support mechanisms for weatherization, 

energy efficiency, and electrification for LMI households, affordable housing, public housing, 

and Disadvantaged Communities. This includes developing new partnerships to effectively 

deliver programs (such as through housing agencies, community development financial 

institutions, and local community-based organizations), streamlining program enrollment models, 

and establishing people-centered policies, programs, and funding across local, State, and federal 

governments, consistent with recommendations and opportunities described in the Barriers and 

Opportunities Report. It likewise involves adopting inclusive engagement processes that 

incorporate Disadvantaged Communities and LMI households in program co-design processes, 

including co-design with and for the most vulnerable New Yorkers. These strategies should 

account for New York’s existing Energy Affordability Policy, which seeks to limit energy costs 

for low-income households to no more than 6% of their income, as well as a household’s 

cumulative cost burden related to housing, energy, transportation, and healthcare when assessing 

affordability impacts. Pursuant to Executive Order 22, State entities should prioritize State 

facilities located in Disadvantaged Communities for energy efficiency and electrification 

upgrades, which will lower environmental impacts on these communities. 

• Prioritize energy upgrades and pilot new resilience strategies in public housing: The State 

should support and accelerate efficiency, electrification, and resilience in public housing, 

particularly in New York City Housing Authority buildings and in other Public Housing 

Authority developments statewide, with attention to the special needs of and jurisdictional issues 

that affect the State’s public housing stock. The State should pilot a range of resilience solutions 

in public housing and housing for vulnerable populations, with learnings shared to inform broader 

community- and building-level resilience strategies. In doing this, the State should leverage 

federal and other available funding sources to support community resilience, deeper retrofits, and 

electrification. Specifically, the State should support resilience centers (or resilience hubs) in 

public housing developments that meet community needs and gathering space in non-

emergencies (childcare and after school programming space) and provide safety and comfort in 

acute situations, including during power outages. Such centers should include backup power 

(including solar-storage pilots) for multi-day outages, a basic livable space that is thermally safe 

while also providing access to sufficient electricity to meet critical needs (e.g., refrigeration for 
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medications, power for in-home medical processes/equipment, air filters for critical conditions), 

and community space to coordinate disaster relief.  

• Expand access to community solar: Under the State’s Solar Energy Equity Framework, 

NYSERDA will implement a strategy for community solar projects that provide electric bill 

savings to income-eligible households and/or that benefit affordable housing or public buildings 

in Disadvantaged Communities, with program rules that direct benefits to low-income residents. 

• Fund non-energy improvements when necessary: As described in the Barriers and 

Opportunities Report, building stock that is old and in disrepair can limit the reach of building 

decarbonization and resiliency programs, due to challenges such as increased cost to make 

upgrades, the need to address more critical priorities (e.g., roof repair), or structural deficiencies 

or health and safety issues that lead to homes being deferred from energy efficiency and 

weatherization program participation until such issues are addressed. For example, moisture and 

mold-creating conditions in a home need to be addressed before weatherization in order to protect 

the health of occupants; but severe mold issues require deferral from the federally funded 

Weatherization Assistance Program since mold testing and remediation is not an allowable cost. 

Lack of maintenance and upgrades can also negatively impact occupant health (via indoor air 

quality and temperature comfort), economic security, and increased stress and anxiety. The State 

should create a new Retrofit and Electrification Readiness Fund for LMI households, affordable 

housing, rent regulated housing, public housing, and residential buildings in Disadvantaged 

Communities to cover costs of non-energy building improvements that are necessary to install 

energy measures and broadband installation costs when funding energy projects. 

• Leverage funding for healthy homes and community development: The State should leverage 

services, resources, and funding across housing, health, community/economic development, and 

energy improvements for low-income households to fund decarbonized, resilient, and healthy 

housing retrofits. Near-term actions can expand use and coordination of both State and federal 

funding (such as use of Weatherization Assistance Program funds for health and safety 

improvements), build on the ongoing pilot to leverage New York Medicaid’s Value-Based 

Payment program for Managed Care Organizations to contribute to healthy housing services and 

home energy efficiency improvements, and engage with nonprofit hospitals in community health 

needs assessments. Expanding relationships with local housing agencies offers further 

opportunities to leverage federal resources such as through Community Development Block 

Grant and U.S. Department of Agriculture (USDA) Home Repair funds. 

• Support community-scale solutions and community thermal systems: The State should 

develop, pilot, and, where successful, scale up financial support for portfolio- and community-
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scale solutions, where hundreds of homes and businesses are contracted for energy upgrades to 

boost project delivery efficiency, reduce unit costs, incorporate place-based strategies, and drive 

scale and momentum (as compared with one-off projects). A strategy to support development of 

clean thermal energy networks is discussed in this chapter. Another opportunity is for State, 

federal, and local government entities that support disaster and flood recovery needs to integrate 

resources both for long-term resilience and to equip damaged homes, businesses, and community 

facilities to make highly efficient repairs with electrified equipment (for example, replacing a 

damaged water heater with a heat pump water heater). 

• Increase market transparency on project costs: For projects that receive State or utility 

incentives for heat pumps and other building decarbonization upgrades, the State should routinely 

collect and publish (in an anonymized and aggregated format) data on the installed project cost to 

increase market transparency on cost. 

B5. Expand Access to Public and Private Low-Cost Financing 
Mobilizing and focusing private capital at scale will be essential to construct, upgrade, and operate highly 

efficient, electrified buildings. Modernizing codes and standards to require electrification and efficient 

construction will drive such investment via existing market activity and the cycle of routine building 

improvements. Low-cost financing products for energy efficiency, electrification, electrification 

readiness, solar photovoltaics (PV), energy/thermal storage, resiliency measures, and related 

improvements are also needed so that single-family, multifamily, and commercial and institutional 

building owners can access low-cost capital at the scale needed to pay for the building upgrades necessary 

for decarbonization.  

At present, there is a general lack of lender interest and awareness around financing building 

electrification and energy efficiency projects, as well as perceptions of risk in underwriting based on 

energy performance. New York should help to address this barrier through lender education and outreach, 

and by making available case studies and modeling tools so that lenders can appropriately underwrite to 

energy performance standards and applicable regulatory requirements. The largest sources of capital for 

building investments are in the mortgage industry. NYSERDA and HCR plan to continue to convene the 

financial industry to explore ways to bring capital to building decarbonization in compliance with the 

Climate Act. This will build upon roundtables that the Federal Reserve Bank of New York, NYSERDA, 

and the Community Preservation Corporation held in 2022 with housing developers and lenders to 

explore climate adaptation risks to their portfolios and to identify public and private public financing 

options for decarbonizing New York’s affordable housing; the resulting white paper included 
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recommendations for property tax abatements for electrified buildings and longer amortization for loans 

used to decarbonize buildings.222 

Another important role for the State is to provide for consumer protection in connection with financial 

products and services, particularly for products that target LMI consumers. In addition, the NY Green 

Bank, HCR, State and local revolving loan funds, and possibly electric/gas utilities offer important 

mechanisms to strategically deploy public financial resources in ways that can leverage private capital 

and accelerate the transition to a decarbonized, resilient building stock. 

Reflecting on input from the CJWG, the proposed strategy places priority on consumer financing made 

available by community development financial institutions and credit unions.  

Components of the Strategy 

Action and coordination across a range of State agencies and stakeholders is likewise important to expand 

access to low-cost financing for building electrification and efficiency upgrades, with leadership from 

HCR, the NY Green Bank and NYSERDA, the New York State Department of Financial Services (DFS), 

Dormitory Authority of the State of New York (DASNY), and NYPA. 

• Integrate energy requirements and resources into affordable housing deals: The State should 

continue to scale up energy and green requirements in affordable housing deals while ensuring 

that sufficient resources are available to maintain, preserve and produce housing that is clean, 

safe, and affordable. For example, by no later than 2023, all new construction projects that 

receive Tax Credit funding through HCR will be required to be high-performance and all-electric 

buildings, as required in HCR’s Sustainability Guidelines for New Construction. The State should 

also continue to streamline access to all incentives and resources for regulated affordable housing 

building decarbonization to go through the housing agencies that are making projects affordable, 

to also make these projects energy-efficient, electrified or electric-ready, and resilient.  

• Integrate energy performance into underwriting: The State should provide support for lenders 

to underwrite to energy performance standards and applicable regulatory requirements. HCR 

should consider updating its underwriting standards, consistent with federal regulations and 

requirements, to take into account potential reduced operational costs stemming from the new 

 
222 Federal Reserve Ban of New York. October 2022. “Sustainable Affordable Housing: Strategies for Financing an Inclusive 

Energy Transition.” Available at https://www.newyorkfed.org/outreach-and-education/climate/fed-affordable-housing-and-
energy-transition 
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high performance buildings standards. Data collected from existing projects in operation of 

similar construction type will inform the new underwriting standards.  

• Expand access to financing: The State should provide greater access to low-cost financing 

products for upgrades, including for low-income homeowners and buildings located in 

Disadvantaged Communities. This financing also should be available for non-energy 

improvements needed for code compliance and to enable electrification of heating and hot water 

systems. The State should also explore new mechanisms to deploy public financial resources to 

enable low-interest financing products coupled with credit enhancement or insurance. The State 

should prioritize support for financing products made available by community development 

financial institutions and credit unions as part of the Community Reinvestment Act regulatory 

compact. 

• Expand energy savings performance contracting for public sector buildings: The State 

should enact enabling legislation to expand the use of energy savings performance contracting to 

support implementation of emissions reduction upgrades in State and municipal buildings, P-12 

schools, and other public facilities. Performance contracting is a financing mechanism in which 

efficiency upgrades are paid for through savings from reduced utility costs. Changes to existing 

statute should expand the eligible list of measures for energy savings performance contracting, 

expand the allowable payback term for deep decarbonization performance contracts, allow some 

fast payback measures to help fund deferred maintenance needs, and allow a State agency or 

authority to request to keep a portion of cost savings that result from performance contracts. 

• Create a revolving loan fund: The State should create a revolving loan fund for building 

decarbonization and the reuse of buildings and building materials. For example, Environmental 

Facilities Corporation’s (EFC) Clean Water State Revolving Fund provides a model for enabling 

public mandates to be coupled with access to low-cost capital. This would be implemented 

through a bond-issuing government authority. 

B6.  Support Development of Thermal Energy Networks 
Thermal energy networks offer an important pathway to both scale up zero-emission heating and cooling 

in buildings and to transition highly skilled gas workers into a similar sector, utilizing the existing skills 

of utility workers and the building trades workforce. Thermal energy networks leverage shared 

infrastructure to provide space heating and cooling to connected buildings, using distribution pipes and 

heat pumps to move thermal energy from an initial source and sink (such as a geothermal borehole or 

waste heat from local facilities) to connected buildings. This allows thermal energy networks to be highly 

efficient, to mitigate electric grid impact by smoothing loads across connected buildings, and to be 
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powered from renewable, zero-emission resources. Shared infrastructure and thermal resources also help 

achieve economies of scale, presenting the opportunity to lower costs per customer.  

The Utility Thermal Energy Networks and Jobs Act allows gas and combined gas and electric utilities to 

become holistic thermal energy providers. Specifically, the statute directs the PSC to adopt rules and 

regulations to create fair market access requirements for utility-owned thermal energy networks; exempt 

small-scale thermal energy networks not owned by utilities from PSC regulation; promote the training 

and transition of utility workers impacted by the Climate Act; and encourage third-party participation and 

competition where it will maximize benefits to customers. The statute also requires that the State’s largest 

gas and electric utilities propose thermal energy network pilot projects for PSC review and approval, with 

an emphasis on serving Disadvantaged Communities. For the operations and maintenance of thermal 

energy networks, the statute prioritizes hiring transitioning gas utility workers and requires that the utility 

enter into a labor peace agreement with a labor organization that represents gas and electric utility 

workers. The PSC initiated a proceeding in September 2022 and is actively working to implement this 

new statute and assess utility pilot proposals. To support the identification of strong projects, NYSERDA 

has provided information on feasibility studies conducted through its Community Heat Pumps Pilot 

Program, a competitive solicitation to support development and demonstration of thermal energy 

networks. 

Components of the Strategy 

The highly efficient performance and economies of scale presented by thermal energy networks offer a 

promising opportunity for the State to support building decarbonization through centralized investments 

that are equitable for Disadvantaged Communities and preserve family-sustaining jobs in the heating and 

cooling sector. The PSC and DPS, NYSERDA, DEC, DOL, and the Office of Just Transition should work 

together with utilities, affected workers and unions, local governments, and private-sector partners to 

support clean thermal energy networks that supply thermal energy via piped non-combustible fluids used 

to transfer heat into and out of buildings and eliminate onsite GHG emissions from heating and cooling 

end uses, in alignment with the Climate Act’s requirements to promote climate justice and reduce GHG 

emissions. Support for this nascent industry is anticipated to include pilot programs, regulatory support, 

potential studies and analysis, and workforce development. 

• Workforce training for gas sector workers to operate thermal energy networks: The piped 

infrastructure of thermal energy networks makes gas sector and pipeline workers a strong fit to 

install the clean heating and cooling infrastructure of the future. Labor unions for these sectors 
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were vital partners in passing the Utility Thermal Energy Networks and Jobs Act. The PSC and 

DPS, DOL, the Office of Just Transition, and other State agencies should work together with 

utilities and unions, including unions for operations and maintenance workers, to help connect 

trained gas workers with new thermal energy network projects, on training and skills 

development, and on efforts to bring new workers into the sector.  

• Develop appropriate regulations and permit fees for geothermal wells greater than 500 feet 

deep: DEC regulations developed for oil and gas wells also apply to geothermal wells greater 

than 500 feet, despite differences in environmental risks. These regulations further apply on a 

per-well basis, whereas large GSHP and thermal energy network projects benefit from drilling 

multiple boreholes to distribute heat, adding a regulatory burden and permitting costs to 

geothermal projects. Currently, financial security requirements for regulated well types are set in 

statute, including the specific dollar amounts. The following actions should be taken to make 

regulations more appropriate for geothermal wells:  

▪ DEC should develop regulations for geothermal and stratigraphic wells to relieve some of the 

economic and time burden while still protecting the environment and public health from the 

risks associated with these well types.  

▪ Remove the dollar amounts from ECL §§ 23-0305(8)(k) (FS for oil and gas) and 23-

0305(14)(f) (FS for geothermal wells) and allow DEC to establish financial security 

requirements in regulation as it does for mines.  

▪ Remove the fixed dollar amount in ECL § 23-1903, which sets permit fees for regulated wells 

on a variable depth, per-well basis, and allow DEC to develop an appropriate permit fee 

schedule in regulation.  

• Streamline access to public and utility rights of way as well as heat sources/sinks: The State, 

in partnership with local governments, should develop clear processes and rules for thermal 

energy network projects to access already established public and utility rights of way. In addition, 

the State should establish appropriate default compensation levels intended to compensate 

property owners in these rights of way. In high density areas, thermal energy network 

infrastructure should be evaluated and pursued simultaneously with other planned infrastructure 

projects to minimize incremental cost and disruption. State and local governments also should 

provide simple and transparent access to heat sources and sinks for potential use by thermal 

energy network developers. Any rules promoting thermal energy networks should be carefully 

designed to avoid undermining private property rights or diminishing private property values. 

• Support public-private partnerships for geothermal and thermal energy network financing 

and development: The PSC is working to advance a regulatory framework that encourages both 
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utility development of thermal energy networks and third-party participation and competition 

where it will maximize benefits to customers. The passage of the federal Inflation Reduction Act 

may provide opportunities to develop new approaches for financing geothermal investments, due 

to the combination of generous long-term tax credits and accelerated depreciation. Ongoing 

analysis of legal, tax, and regulatory issues, institutional investor scale investment structures, and 

funding approaches is needed to determine the feasibility of and consumer benefit from potential 

third-party ownership financing structures that would leverage private-sector investment to 

finance GSHP systems and thermal energy networks. 

• Prioritize public sector support for thermal energy networks that serve LMI housing and 

buildings in Disadvantaged Communities: The State should place emphasis on leveraging the 

economies of scale presented by thermal energy networks to support a transition to clean heating 

and cooling in LMI, affordable, and public housing and historically underserved or 

Disadvantaged Communities. The Utility Thermal Energy Networks and Jobs Act and subsequent 

direction from the PSC support this goal by requiring that at least one thermal energy network 

pilot project per utility service territory must be located in a Disadvantaged Community.  

• Explore thermal energy networks as part of the gas system transition: The State should 

further explore opportunities to convert buildings to heat pumps or thermal energy networks on a 

street-by-street or neighborhood-by-neighborhood basis, which could allow for strategic 

decommissioning of gas infrastructure as part of the managed transition of the gas system.  

B7. Align Energy Price Signals with Policy Goals 
The low relative cost of gas compared with electricity is a major barrier to building electrification. Over 

time, the costs of operating high-efficiency electric heat pumps will need to become more attractive 

compared with heating with fossil natural gas. Chapter 17. Economywide Strategies discusses a potential  

economywide policy that would price carbon emissions, and Chapter 18. Gas System Transition 

addresses a managed transition of the gas system. Such policy actions are expected to increase consumer 

energy prices for fossil fuels. Moreover, electric rate structures will need to evolve to be supportive of and 

appropriate for higher levels of electrification of buildings and vehicles, with attention to equitable rate 

design.  

The CJWG called for a more expansive set of actions related to consumer protection that would include a 

safety net style guarantee of renewable energy to every household. Expanding access to community solar 

(as discussed above) and aligning energy bill discount programs (discussed below) are related strategy 

components.  
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Components of the Strategy 

• Price GHG emissions from fossil fuels:  Chapter 17. Economywide Strategies of this Scoping 

Plan discusses a potential economywide program that would effectively price GHG emissions. 

• Align electric rates: The PSC and DPS should lead consideration of dynamic underlying electric 

rate structures and programs (such as dynamic load management) that provide appropriate price 

signals to customers to incentivize deployment and usage of DERs, including heat pump systems, 

EV charging, battery and thermal storage, and other load flexibility measures that promote more 

efficient utilization of the electric delivery system and help to mitigate summer and winter system 

peaks. In March 2022, the PSC adopted an alternative cost of service approach that will result in 

Standby Service and Buyback Service rates that more accurately align individual customers’ 

contribution to system costs with the rates such customers pay, thereby sending improved price 

signals to those customers. Customers opting into the voluntary Standby Service rates will have 

an increased ability to manage their bills, and those bills will more accurately reflect the effects of 

those customers’ usage, specifically when combined with the installation of DERs and 

electrification technologies.223 

• Align bill discount programs: For low-income households, the State should expand existing 

low-income energy bill discount programs administered by the major electric and gas utilities and 

ensure that current or future public utility bill assistance programs recognize and adjust for both 

increased cooling needs and the shift from traditional forms of heating to efficient electrification. 

Expand New York’s Commitment to Market Development, Innovation, and 
Leading-by-Example in State Projects 
In coordination with financial incentives and regulations, State support for market development and 

innovation is important for ensuring the delivery of building decarbonization solutions that perform well 

and make our lives better. Areas of focus should include workforce skills and broad public awareness and 

engagement that motivates behavioral change. State RD&D investment in building decarbonization 

solutions should be structured to help attract and expand economic development and support products that 

are manufactured in New York, to serve the growing New York and regional markets. 

The CJWG expressed broad support for market development and innovation investments as proposed in 

the following strategies. The group called for attention to growing local supply chains and creating jobs in 

 
223 New York State Department of Public Service. “Case 15-E-0751, Allocated Cost of Service Methodology for Standby and 

Buyback Service Rates and Energy Storage Demand Charge Exemptions Order.” Issued March 16, 2022. 

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0062 
Page 218 of 445



 

Chapter 12. Buildings 207 

clean energy businesses that serve Disadvantaged Communities, as well as providing dedicated support to 

minority- and women-owned business enterprises (MWBE) to innovate and actively participate in the 

transformation of the buildings sector. 

B8. Invest in Workforce Development  
Chapter 7. Just Transition discusses critical actions to scale up workforce education, training, job 

placement, and development initiatives that equip New York’s current and future workforce for the clean 

energy economy and ensure the application of appropriate labor standards. Equally important, the chapter 

describes strategies to increase industry diversity and clean energy job placements for residents of 

Disadvantaged Communities, low-income residents, veterans, workers in fossil fuel industries, and other 

priority populations.  

Consistent with the just transition framework and implementation partners described in Chapter 7. Just 

Transition, equipping a workforce to design, install, inspect, maintain, and operate healthy, comfortable, 

zero-emission buildings needs to include expanded or new training. For example, many heat pump 

installers today have knowledge or skill gaps around best practices for sizing, selecting, and installing 

ASHPs in New York’s cold climate, underscoring the importance of workforce development to support 

quality installations and build market confidence. Overall, workforce development investments are 

critical to close skill gaps and address the shortage of qualified, skilled workers who are ready to deliver 

the unprecedented speed and scale of adoption of heat pumps and energy efficiency measures that is 

needed over this decade to meet New York’s climate requirements. 

Components of the Strategy 

NYSERDA, DOL, the Office of Just Transition, and Empire State Development (ESD) should work 

together to support workforce development actions, in a manner that is responsive to industry needs and 

job placement opportunities and is supportive of applicable labor standards and the promotion of 

equitable access to family-sustaining jobs, including union jobs, consistent with the discussion in Chapter 

7. Just Transition. State agencies should work in coordination with educational institutions, training 

organizations, unions, industry actors, local governments and community-based organizations, workforce 

one-stops, and foundations. 

• Expand training: Training for incumbent and new clean energy workers and adjacent industries 

needs to be increased dramatically, through investments in training infrastructure/delivery, career 

pathways, direct-entry Pre-apprenticeship and Registered Apprenticeship programs, on-the-job-
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training, and industry partnerships. The State should support expanded or new training and 

resources across targeted workforce segments in the following priority areas listed in Table 12. 

Table 12. Priority Training and Resource Areas and Target Workforce Segment  

Priority Training and Resource Area Target Workforce Segment 
Building and energy code education, requirements, and 
enforcement 

• Local government code officials 
• Building inspectors 
• Contractors 
• Labor unions and Registered Apprenticeships 

Sizing, selection, and installation of heat pumps and 
supporting measures 

• Contractors 
• Technicians 
• Designers 

Addressing leak reduction and proper disposal of HFCs 
already in use in building equipment, and transitioning to 
low-GWP alternatives for building equipment and spray 
foam insulation to reduce HFC emissions  

• Contractors 
• Technicians 
• Designers 

Continuing education on building decarbonization as part of 
existing or new licensing and/or registration requirements  

• Contractors 
• Architects 
• Engineers 
• Building operators 
• Labor unions and Registered Apprenticeships 
• Real estate professionals, such as brokers and 

inspectors 
Retention of experienced building service workers • Building and facility operators 

• Maintenance workers 
• Service workers 
• Labor unions and Registered Apprenticeships 

Building management systems training • Building and facility operators 
• Labor unions and Registered Apprenticeships 

Understanding and engagement in planning processes that 
will support the clean energy transition 

• Planners  
• Designers 
• Planning boards 

Identifying and addressing health and safety issues during 
audits and home visits with cross-training on healthy 
homes 

• Contractors 
• Energy auditors 
• Health and social workers 

Partnering with industry to increase the number of qualified 
geothermal drillers 

• Drilling contractors 
• Labor unions and Registered Apprenticeships  

Just Transition of workers in fossil fuel industries to transfer 
their skills to clean energy opportunities 

• Existing fossil fuel workers, including utility 
workers equipped to build and maintain thermal 
energy networks 

• Technicians 
• Labor unions and Registered Apprenticeships   
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• Curricula and career services: The State should encourage building decarbonization curricula 

and career services in State-funded and private education including P-12, technical schools, 

apprenticeships, and engineering and architecture programs at universities. 

• Prioritize Disadvantaged Communities and other priority populations: The State should 

prioritize Disadvantaged Communities and low-income residents for training and job placement 

by creating community-to-employment pipelines and career pathways that are informed by an 

analysis of the effectiveness of current on-the-job training investments, led by the skills and 

hiring needs of employers to maximize job placement, and pared with wrap-around services to 

support job retention. Family sustaining wages, comprehensive benefits, and local and targeted 

training and hiring should be ensured through direct-entry Pre-apprenticeships and Registered 

Apprenticeships, project labor and Community Benefits/Workforce Agreements, and On the Job 

Training Funding as described in Chapter 7. Just Transition. The State should increase ranks of 

MWBEs, service-disabled veteran-owned businesses (SDVOBs), and worker cooperatives 

through increased funding for workforce training, business development support, and certification 

assistance, so as to provide increased opportunities for MWBE and SDVOB utilization on State 

contracts, in accordance with Executive Law Articles 15-A and 17-B. 

B9. Scale Up Public Awareness and Consumer Education 
With competing demands on our attention, there is low public awareness about New York’s Climate Act 

in general, and more specifically, low awareness about steps to take to decarbonize buildings. Similarly, 

most people are not aware that using combustion appliances in their home such as heating systems and 

gas stoves may increase indoor air pollutant concentrations (see Chapter 8. Public Health for a 

description of associated health risks), while also contributing to outdoor air pollution and climate change. 

New York should expand its support for broad public awareness and consumer education, create strategic 

partnerships with trusted community leaders, and scale up targeted outreach and decision-making support 

to increase market demand and accelerate the transition to low-carbon, energy-efficient, and electrified 

buildings. 

Components of the Strategy 

NYSERDA, the PSC and DPS, and utilities should lead these efforts, in coordination with local 

governments and community-based organizations and leaders. 

• Scale up campaigns: The State should support and scale up multilingual, culturally appropriate 

public and consumer education efforts through large-scale, coordinated awareness, inspiration, 
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and education campaigns. This would include traditional and broad reaching media, digital 

communication, “influencer” style campaigns, user-generated campaigns, virtual tours, and 

mailers. Campaigns would provide specific resources and tools for installers, distributors, the 

home-visiting workforce, and other supply chain actors to educate consumers on building 

decarbonization options that will decrease GHG emissions and improve resilience. Topics for 

informational campaigns targeting building owners and residents would emphasize available 

incentives to replace equipment before failure, available low-cost financing products, and 

information on upcoming applicable codes and standards requirements. Broad education would 

further communicate the benefits of healthy, efficient, and low-/zero-emission building systems 

and building materials for occupants and property values. 

• Create strategic partnerships: The State should create strategic partnerships that can have broad 

impact, including with trusted community leaders, religious leaders, and community-based 

organizations. The State should also partner with utilities to promote decarbonization and sunset 

messaging that promotes fossil natural gas as a “cleaner” choice. Other partners should include 

the State University of New York (SUNY), cooperative extensions, business councils, industry 

organizations and leading companies, unions, schools and teachers, film and public venues, and 

State and local elected officials. This work can build on experience from NYSERDA’s HeatSmart 

programs. 

• Prioritize Disadvantaged Communities: The State should ensure messages, messengers, and 

media reflect Disadvantaged Communities in marketing efforts, and prioritize education and 

technical assistance for Disadvantaged Communities. NYSERDA should build on its 

development of regional Clean Energy Hubs and on NYSERDA’s and the State’s electric and gas 

utilities’ commitment to maintain the New York Energy Advisor website as a “one-stop shop” 

source of information for clean energy, electrification, and energy efficiency programs for LMI 

households. The State should fund and expand community hubs to offer education, resources, 

local contractors, technical assistance, and program navigator support. 

• Publicize leaders: The State should publicize best practices for efficient building operations and 

recognize leaders and innovators in efficient operations that support building occupants. The 

State should create an incentive program or challenge to attract or encourage others to sign a 

pledge to commit to neutrality. 

• Provide technical resources: The State should provide technical assistance and resource toolkits 

for building decision-makers and residents including playbooks for low-carbon solutions in 

common building types, free in-home or virtual audits to homeowners, and capital planning 

support for large buildings. This includes resources and tools to support tenant engagement and 
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demonstrating low-carbon solutions through challenges and case studies. The State should 

develop case studies showing the feasibility, performance, and costs for three paths to transition 

to highly efficient and electrified buildings: full electrification, phased electrification, and 

electrification readiness. The State should support new public-private partnerships or local 

government entities (such as the NYC Accelerator) to work with building owners and assist with 

access to useful resources and guidance, where appropriate in coordination with the State’s 

regional Clean Energy Hubs. 

B10. Support Innovation 
For nearly all buildings in New York, technologies exist today that can dramatically reduce the building’s 

energy use and, with zero-emission electricity, decarbonize the building. However, ongoing innovation 

with respect to technology, design and planning, and business models is needed to reduce the cost and 

increase the value of such upgrades in order to make their value proposition competitive with 

conventional building systems. RD&D also should be pursued to develop and deploy specific 

technologies, such as long-duration energy storage and ultra-low GWP alternatives to HFCs, including 

natural refrigerants, spray foam insulation, HVAC, water heating, and refrigeration technologies. In these 

areas, federal government RD&D funding and leadership is critical.  

Complementary RD&D investment by New York in building decarbonization solutions offers multiple 

benefits. These include a strong multiplier for jobs and economic development, in-state demonstration 

projects and case studies for emerging technologies in prevalent building types, increased resilience of 

New York’s buildings stock, and demonstration projects that are located in and benefit Disadvantaged 

Communities. The State should continue to support RD&D and help to bring new companies and 

manufacturers to New York that offer innovative solutions for highly efficient, electrified, and resilient 

buildings; for grid-interactive buildings; and for reducing embodied carbon in buildings.  

Components of the Strategy 

NYSERDA and ESD should lead the State’s RD&D investments in coordination with Regional Economic 

Development Councils (REDCs) and local economic development agencies (as critical partners to assess 

innovation opportunities), SUNY, DEC, DPS, and the utilities. 

• Leverage federal resources: The State should advocate for, and leverage, federal and national 

laboratory resources focused on identifying and commercializing advancements in technologies 

for building decarbonization and building resilience. 
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• Scale up tech transfer: The State should scale up resources to identify and promote technology 

transfer for innovative building decarbonization technologies and design approaches that are in 

use internationally and could be transferred to the New York market. For example, key areas for 

tech-transfer support include adapting technologies for U.S. and New York standards, in-state 

demonstrations, market research, partnering with New York entities, and manufacturing 

assistance. 

• Attract and expand in-state businesses, manufacturing, and economic development: As 

discussed in Chapter 14. Industry, the State should continue to develop an in-state supply chain 

of green economy businesses and manufactures by offering economic incentives such as loans, 

grants, tax credits, technical assistance programs, and access to venture capital investments. 

These incentives should attract, expand, and retain green economy businesses as well as identify 

and advance in-state economic opportunities, for example to take advantage of production line 

re-purposing or attract green manufacturing to legacy/rust belt cities and Disadvantaged 

Communities. 

• Support minority- and women-owned and socially responsible business enterprises: The 

State should provide support and outreach for MWBEs, cooperatives, and B Corps, including 

dedicated access to expert advisory services, internships, fellowships, board placement in 

innovative companies, and access to venture capital for underrepresented women and minority 

entrepreneurs, via New York Ventures. 

• Support NextGen building decarbonization solutions: The State should continue to support 

RD&D, demonstrations, and technology transfer and commercialization for next generation 

HVAC systems, building envelopes, and design approaches that meet technical needs, deliver 

high performance, and lower costs. This includes continued improvement in cold climate 

performance across a range of heat pump products and sizes; improved domestic hot water heat 

pump technologies; solutions for harder-to-electrify buildings, including those on the Con Ed 

steam system; community thermal loops; advanced heat recovery and ventilation; improved 

thermal storage for HVAC applications; innovative materials, construction approaches, and 

manufacturing methods that improve building envelopes; and other technologies. 

• Support NextGen grid-interactive buildings solutions: The State should support RD&D, 

demonstrations, technology transfer and commercialization, and development of standards across 

manufacturers and equipment for Grid-Interactive Efficient Buildings to deliver energy 

efficiency, load flexibility, and modulation capabilities that contribute to efficient grid 

management and grid reliability. The State should support the development of market signals, 

including revenue streams for Grid-Interactive Efficient Buildings, via analysis of opportunities 
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to provide grid services and electric/thermal services to neighboring buildings, assessment of 

market mechanisms for supporting desired policy outcomes, and pilots and demonstrations to 

inform rulemaking and ratemaking. 

• Support RD&D for alternative fuels: The State should assess and then support RD&D needs 

with respect to the potential for some use of alternative fuels in buildings (such as renewable 

natural gas [RNG], green hydrogen, wood, and/or high-percentage biodiesel blends) and 

bioenergy with carbon capture and storage for harder-to-electrify building end uses or systems, 

which may include campuses with district energy systems. This research should account for 

impacts on not only the buildings sector, but the industrial, transportation, agriculture, waste, and 

power sectors, which could benefit from advancement of these solutions. The research agenda 

should include:  

▪ Rigorous energy, GHG, and environmental sustainability guidelines and metrics 

▪ Analysis of the potential air quality and health impacts and best practices to minimize these 

impacts, such as emissions control technologies, as well as mitigating localized impacts in 

Disadvantaged Communities 

▪ Life cycle GHG accounting, with strong preference given to zero- or negative-emission 

sources 

▪ The safety of green hydrogen 

• Support RD&D for building resilience: The State should assess and then support RD&D needs 

with respect to building resilience as it looks toward both widespread building electrification and 

more frequent extreme weather and chronic changes to the climate. The State should research, 

develop, and pilot grid-independent, non-fossil fuel approaches for heating and cooling buildings 

during prolonged power outages, such as long-duration thermal storage, GSHP plus battery 

systems, and passive cooling approaches. Related RD&D investments (also discussed in Chapter 

13. Electricity) include the flexibility and resilience of the electrical system and long-term energy 

and thermal storage solutions. 

B11. Reduce Embodied Carbon from Building Construction 
A specific area for RD&D and for the State to lead by example is to reduce the embodied carbon 

associated with building construction, which describes all GHG emissions that result from the mining, 

harvesting, processing, manufacturing, transportation, and installation of the products and materials that 

are used in buildings, as well as end-of-life emissions associated with the disposal of those materials. The 

most impactful way to reduce embodied carbon is to reuse existing buildings where practical, rather than 

demolishing and constructing anew. When new construction or renovation occurs, smart and integrated 
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building design processes can significantly reduce embodied carbon at little-to-no added cost of 

construction. Moreover, in-state manufacturing can grow to produce the low-carbon alternative products. 

However, there is currently a broad lack of awareness in the industry of embodied carbon impacts from 

products in use in buildings, including among designers, contractors, and manufacturers. 

To lower the embodied carbon of products and materials used in the buildings sector, New York should 

establish procurement requirements and design specifications for State-funded projects, building on the 

framework established in Executive Order 22 directing the GreenNY Council to issue operational 

directives and guidance for common construction materials to be used in projects using the state 

procurement process. To lower emissions associated with concrete use in buildings, the State should build 

on the elements of the Low Embodied Carbon Concrete Leadership Act of 2021, directing the Office of 

General Services to establish a stakeholder group to set guidelines for state agency procurement of low-

carbon concrete. 

The State should further take actions to create broad carbon literacy regarding the impact of construction 

materials as well as support education, building reuse, building de-construction and material reuse, 

RD&D, and in-state manufacturing of alternative products. These efforts also will increase industry 

attention to carbon-sequestering products, such as hempcrete and sustainable wood products like mass 

timber. Some of the components in this strategy relate closely to those presented in Chapter 14. Industry 

(Strategy I2) and Chapter 15. Agriculture and Forestry (Strategy AF19). 

Components of the Strategy 

Interagency coordination through the GreenNY Council should include DASNY, DEC, New York State 

Office of General Services (OGS), NYPA, NYSERDA, DOS, ESD, and other agencies.  

• Lead by example in State projects: Pursuant to the Low Embodied Carbon Concrete Leadership 

Act and Executive Order 22, the State should continue to drive embodied carbon reductions 

through design and procurement in State-funded new construction projects. 

• Make embodied carbon transparent: In design specifications, the State should require 

Environmental Product Declarations for structural building materials where available and require 

the use of available modeling software and design tools for calculation of the project’s embodied 

carbon budget. The State, through the GreenNY Council, should adopt methodologies for 

calculation of carbon reduction, including use of a standardized database of values to support 

analysis for calculation of carbon emissions for use in environmental product declarations. The 
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methodologies, database, and analyses should leverage the efforts of the federal Buy Clean 

Initiative and Inflation Reduction Act directives for federal agencies to establish consistency and 

allow for a like for like comparison across different building materials. 

• Follow lower-carbon specifications: The State should require that State-funded projects follow 

lower-carbon specifications (see GreenNY) for the most carbon intensive construction materials 

and products (such as concrete, foam insulations, glass, and window units).  

• Set reduction targets for projects: Subsequently, the State should set a target embodied carbon 

reduction level for projects that is below the established mean embodied carbon budget, as 

illustrated over the previous years.  

• Incorporate embodied carbon budgets into permitting: The State should require an embodied 

carbon budget to be submitted as part of the permit process for all commercial and institutional 

new construction (and additions and alterations as applicable), immediately for State entities and 

no later than 2025 for local government entities. The State should provide funding for training 

and resources for designers and for State and local permitting entities to check carbon budgets for 

completeness at first and then for accuracy as the market improves in its abilities.  

• Encourage building reuse: The State should identify and pursue financial incentives, changes to 

building codes, and other strategies to encourage building reuse, beginning in urban centers that 

are returning vacant buildings to use. Maintaining the existing building facade and architectural 

style can be an additional benefit to the embodied carbon reduction. Consistent with Chapter 16. 

Waste, this would include State support for local communities to establish and expand material 

reuse and exchange centers, as well as training for local crafts and trades people, to encourage the 

reuse, retrofitting, and repair of existing buildings and building systems and the deconstruction 

and reuse of building materials. 

• Support RD&D: The State should support RD&D, demonstration projects, and technology 

transfer and commercialization for enhanced low-embodied carbon construction, including 

preference for reuse of existing buildings, as well as showcase low-embodied carbon designs and 

undertake industry outreach. 

• Expand in-state manufacturing for products: The State should provide economic incentives 

and technical assistance to expand in-state manufacturing and assembly for products that are 

lower in embodied carbon or made of carbon sequestering materials (also known as biogenic or 

agriculture-based materials). ESD, the New York State Wood Products Development Council 

(WPDC), SUNY College of Environmental Science and Forestry (ESF), and DEC are well-

positioned to provide and coordinate assistance. 
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• Incorporate embodied carbon specifications into incentive programs: In the design of energy 

efficiency incentive programs, the State should incorporate lower-carbon specifications for the 

most carbon intensive products (such as foam insulations in homes). 

• Leverage federal efforts and policy development: The Inflation Reduction Act directs the EPA 

to develop a program to support the development, enhanced standardization and transparency, 

and reporting criteria for environmental product declarations for construction materials and 

products, through offering grants and technical assistance to manufacturers. New York should 

participate in the federal Buy Clean state government partnership effort in order to expand 

markets for clean manufacturing and low-carbon materials across the U.S. To assist with 

standardization and methodological consistency, New York should leverage tools being 

developed by the federal government, such as the U.S. Department of Energy’s Building 

Technology Office, for life cycle analysis and standard setting for specific products. 

Transition from Hydrofluorocarbons 

B12. Advance a Managed and Just Transition from Reliance on 
Hydrofluorocarbon Use 
HFC use is currently widespread in refrigeration and HVAC equipment, including in heat pumps that are 

being recommended to electrify space conditioning and water heating and in foams that provide insulation 

for higher efficiency buildings. New York State agencies should continue to coordinate with U.S. Climate 

Alliance states on HFC reduction policies and ensuring an effective phasedown of HFCs. In 2020, DEC 

adopted the 6 NYCRR Part 494 regulation as a first step in reducing the use of high-GWP HFCs in New 

York. In 2022, DEC began stakeholder outreach on a rulemaking to expand Part 494 in response to the 

draft Scoping Plan. 

Components of the Strategy 

• Provide education and training: The State should provide resource toolkits, programs, and 

incentives that make low-GWP refrigerant technologies and low-GWP alternatives available and 

affordable, including a focus on natural refrigerants. NYSERDA should support design 

professional and workforce training and education, including in Registered Apprenticeship 

programs, around low-GWP refrigerants and alternatives, including natural refrigerants, in 

building equipment and in building/construction spray foam. DEC should promulgate regulations 

regarding proper disposal of HFCs already in use in existing equipment and such regulations 

should be supported by training installers and contractors on handling, equipment maintenance, 

and disposal protocols. 
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• Update regulations, codes, and standards: As soon as possible, the State should update 

relevant codes, including the mechanical code, to allow the use of low-GWP alternatives for 

HFCs in relevant building equipment. DEC should promulgate regulations requiring reclamation 

or destruction of refrigerants from appliances at end-of-life, with verification and reporting, and 

require leak detection for certain commercial refrigeration. In addition to education and training, 

the State should provide economic support (such as, incentives to purchase leak detection and 

reclamation equipment, or compensation for refrigerant reclamation) to aid local industry with 

this transition. 

• Support the HFC phase-out in food stores: Supermarkets are the largest source of HFC 

emissions in New York. There are natural alternatives available today that not only provide 

significant GHG reduction benefits but are also more efficient, do not contain fluorinated 

chemicals, and have a lower total cost of ownership. The key barrier to wider adoption is the high 

cost of installation, which may be prohibitive for small businesses and for stores in 

Disadvantaged Communities. NYSERDA, DPS, and DEC should coordinate to develop 

incentives such as utility rebates and grant programs to support the adoption of natural 

refrigerants in food stores. Incentives are particularly needed to fund a substantial portion of the 

installation of new equipment in existing stores in Disadvantaged Communities or stores operated 

by independent companies or small chains, to enable food stores to phase out HFCs without 

impacting LMI consumers or negatively affecting food security. 

• Phase out high-GWP HFCs: DEC should expand the scope of 6 NYCRR Part 494, which 

prohibits certain HFCs in refrigerator/freezers, chillers, commercial refrigeration, and 

aerosols/foams/solvents end uses, including through the establishment of a GWP threshold that 

decreases over time as low and ultra-low GWP options become available and addressing leakage 

in existing equipment during the transition. DEC should align New York policy with anticipated 

federal (EPA) policy measures to meet HFC reduction requirements as well as with other U.S. 

Climate Alliance states, to send a strong market signal to manufacturers and industry while 

mitigating costs of the transition.  

• Research health effects and environmental impacts: The State should support further research 

into known data gaps, including an analysis of typical leak rates and charge size in heat pump 

technologies and research into long-term health effects of exposure to new HFC-alternative 

chemicals in building materials. 

• Support RD&D: The State should continue to support demonstration projects for low and ultra-

low GWP refrigerants in HVAC and hot water systems and for refrigerant leakage detection and 

reduction strategies. The State should develop case studies in refrigerant management and 
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alternatives to HFCs, including natural refrigerants, showing the safety, performance, and cost 

impacts. 

 

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0062 
Page 230 of 445



 

Chapter 13. Electricity 219 

Chapter 13. Electricity 

13.1 State of the Sector 
Overview 
New York’s electricity sector comprises traditional fossil fuel-fired power generation facilities and 

nuclear generation facilities, along with clean energy generation such as wind, solar, hydropower, energy 

storage, and transmission infrastructure. In 2021, renewable resources accounted for approximately 27% 

of the State’s electricity generation. Meanwhile, nuclear resources contributed about 24% of the 

electricity generation in the State. Fossil fuel generation, including fossil natural gas, oil, and dual fuel 

generation produced more than 47% of 

statewide electricity.224 The reliance on coal has 

decreased significantly in recent years (see 

Figure 26) with the last remaining coal-fired 

power plant closing in 2020, following New 

York State Department of Environmental 

Conservation’s (DEC) adoption of revisions to 

6 NYCRR Part 251 in 2019 to establish carbon 

dioxide (CO2) emission limits for existing power plants.225 

Vision for 2030 
The Climate Act requires that 70% of statewide electricity come from renewable energy sources by 2030 

(70x30). The Climate Act also requires 6,000 megawatts (MW) of distributed solar by 2025 and that 

3,000 MW of energy storage be installed by 2030. The State has since set increased targets to deploy 

10,000 MW of distributed solar and 6,000 MW of energy storage by 2030.226 The renewable electricity 

requirement can be accomplished by aggressive deployment of existing renewable energy technologies 

 
224 New York Independent System Operator. 2022. “Power Trends 2022, The Path to a Reliable, Greener Grid for New York.” 

Accessed at https://www.nyiso.com/documents/20142/2223020/2022-Power-Trends-Report.pdf/d1f9eca5-b278-c445-2f3f-
edd959611903. 

225 NYSERDA. 2022. “Patterns and Trends: New York State Energy Profiles, 2004–2018.” Albany. Accessed at 
https://www.nyserda.ny.gov/about/publications/ea-reports-and-studies/patterns-and-trends. 

226 In September 2021, Governor Hochul called for an expansion of the State’s distributed solar program from 6,000 MW to 
10,0000 MW and tasked NYSERDA and DPS with developing a distributed solar roadmap to outline a framework to advance 
the expanded goal in a resilient, cost-effective and responsible manner. In April 2022, the PSC approved this new framework 
for the State to achieve at least 10,000 MW of distributed solar by 2030. In January 2022, Governor Hochul directed DPS and 
NYSERDA to update New York State’s Energy Storage Roadmap to double deployment, reaching at least 6 gigawatts of 
energy storage by 2030. 

Emissions Overview 

The electricity sector comprised 13% of statewide 
emissions in 2019, including electricity generation 
within the State (44%), imported electricity (15%), 
emissions from imported fuels (41%), and the SF6 
used in electricity distribution and transmission 
(<1%). Electricity sector emissions have declined 
46% since 1990. 
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such as wind, solar, and energy storage. With the primary procurement mechanisms already established, 

the recommendations included here for 2030 seek to address barriers in the construction and operation of 

renewable energy, accelerate the pace of development, and reduce the cost of decarbonizing the electric 

grid. These include support for the Clean Energy Standard (CES) and storage deployment, refined electric 

grid modeling to improve decision-making, and improved coordination across State agencies. 

Figure 26. Electric Generation by Fuel Type (2004–2018) 

 

Source: NYSERDA Patterns and Trends – New York State Energy Profile. 

Vision for 2050 
By 2040, the Climate Act requires that the State achieve a zero-emission electricity system (100x40) as 

well as 9,000 MW of offshore wind by 2035. Achieving this will require all of the actions identified for 

2030, plus further renewable energy capacity additions and a focus on developing new technology 

solutions. The State will also need market solutions that better align with the 100% zero-emission 

requirement, allow for a rapid transition away from fossil fuel generation, and maintain reliability and 

affordability.  

As the transportation and buildings sectors transition to electric – due to zero-emission vehicle (ZEV) 

sales requirements and incentives and zero-emission building codes – the increased demand will impact 

the amount of renewable electric generating capacity needed to meet the 70x30 and 100x40 requirements. 

The State anticipates annual electricity demand growth of 100% to 110% by 2050, dependent on the scale 

and timing of electrification and whether there are other clean alternatives for the transportation and 

building sectors. The level of electrification needed to achieve the statewide greenhouse gas (GHG) 

emissions reduction requirements will increase overall electric load and shift the system peak demand 
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from the summer to the winter. Given the large amounts of renewable energy that must be procured and 

developed to reach the Climate Act requirements, the State needs to incorporate load flexibility and 

controllability into the electric grid as sectors electrify in order to create a more manageable system. New 

and upgraded transmission and distribution systems will be needed statewide, including specific 

transmission and distribution investments that will be necessary to deliver energy from where the 

generation is located to where the load demand exists. 

Recommendations include advancing long-duration storage and designing market mechanisms that 

promote, support, and do not disadvantage those clean resources needed to meet the requirements.  

Table 13. Sector Spotlight: Timelines for a Just Transition in the Electricity Sector  

• The JTWG Jobs Study found that in the electricity sector, more mature subsectors like transmission, 
distribution, and solar will see strong growth between 2019 and 2040, while more nascent subsectors like 
offshore wind, storage, and hydrogen are expected to experience exponential growth. This finding indicates 
that parts of the growing sector will be able to build upon their current established workforce, while other 
parts of this sector will almost need to start from the beginning as these subsectors have little, if any, 
workforce development infrastructure.  

• Emissions are projected to decline by roughly 67% by 2030 and 100% by 2040. By 2050, across all modeled 
pathways, New York will install over 60 GW of solar capacity (both utility-scale and distributed resources), 
between 16-17 GW of new land-based wind capacity (including imported wind from neighboring ISOs), and 
between 16-19 GW of offshore wind resources.  

• The 2021 Jobs Study found that major occupational groups in electricity growth subsectors will experience 
consistent growth with the largest increase occurring within installation and repair, which occupies more than 
45% of electricity. Management and professional occupations represent more than 25% of electricity 
occupations and will experience the second largest growth.  

• As described in Chapter 7. Just Transition, in cases when continued operation of a power plant or other 
facility or system is needed, even as it winds down, the State should focus efforts on retaining workers while 
retraining them for new, clean energy jobs. In other cases, when facility closures and system transitions are 
known ahead of time, training and supportive services should be implemented while individuals are still 
working to prepare workers for the transition to clean energy.  

• Coordination across the New York State Energy Research and Development Authority (NYSERDA), New 
York State Department of Labor (DOL), other State entities including the Office of Just Transition and other 
Climate Action Council agencies will be critical to coordinate all funding and financial incentives for workforce 
development, community support, existing worker support, and new worker support related to the transition 
away from fossil fuel electric generation sources. 

  
Growing Subsector (solar, offshore 

wind, onshore wind, hydropower, 
hydrogen, biomass, distribution, 

transmission, and storage) jobs:  

113,200      Potential job growth by 2030: 
2040: 

  +57,200 
  +88,700 

Displaced Subsector (fossil fuel and 
nuclear generation) jobs:  

17,800 Potential job loss by 2030: 
2040: 

  -4,000 
  -12,400 

  Potential net job creation by 2030: 
2040: 

  +53,200  
+76,300 

 
Note: Job impact data from JTWG Jobs Study (Scenario 2 Initial Employment Outputs), rounded to the nearest hundred. Jobs 
figures here may be partial due to differences in sectoral breakdown between Scoping Plan Chapters and Jobs Study; additional 
analysis found in the Jobs Study. 
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Existing Sectoral Mitigation Strategies 
Prior to the adoption of the Climate Act, the State had existing policy mechanisms and programs in place 

to achieve electricity system decarbonization, including the New York State Energy Research and 

Development Authority’s (NYSERDA) extensive procurement programs for land-based and offshore 

renewable energy resources. These efforts continue and have been expanded where necessary to meet the 

2030 requirements in the Climate Act. For instance, in the fall of 2020, the New York State Public 

Service Commission (PSC) implemented key provisions to align the CES and Offshore Wind Standard 

with the Climate Act and provide NYSERDA with the authorization to procure the renewable energy 

needed. These provisions included increased annual Tier 1 renewables procurement targets under the CES 

for NYSERDA to align with the 70x30 mandate, the adoption of the 9,000 MW offshore wind 

procurement directive, and the creation of Tier 4 to deliver renewable energy to New York City.227 

NYSERDA’s procurement for Tier 1 will need to average almost 4,500 gigawatt hours annually over the 

2021 to 2026 period to meet the Climate Act’s 2030 directive (which includes calculation for load 

growth). The CES also includes the Tier 2 Maintenance Resource program, which is an important 

mechanism to keep existing renewable facilities operational. These polices will be updated and adjusted 

over the course of the next decade by the PSC through the required biennial review of the CES Program, 

so that the PSC and NYSERDA can adjust program requirements and procurement targets as necessary to 

meet both the 2030 and 2040 directives and to protect the future of our existing renewable energy base.  

The New York State Department of Environmental Conservation (DEC) also has environmental policies 

in place to address GHG emissions from the electricity sector. While 6 NYCRR Part 242, the CO2 Budget 

Trading Program (RGGI), implementing regulations have been in place for this sector-specific cap-and-

invest program since 2009, the most recent revisions extended the cap reductions out to 2030. In addition 

to reducing the RGGI cap by 30%, New York expanded the compliance obligation under these revisions 

to cover peaking units 15 MW and larger. DEC also regulates new, modified, and non-modified existing 

major electric generating facilities under 6 NYCRR Part 251, CO2 Performance Standards for Major 

Electric Generating Facilities. The most recent revisions to 6 NYCRR Part 251 were critical to ensuring 

the State met its commitment to eliminating coal from the electric generating sector by 2020. The 

regulations also ensure that any new and/or modified sources meet stringent CO2 emissions standards. 

 
227 New York State Department of Public Service. “Case 15-E-0302, Implementation of a Large-Scale Renewable Program and 

Clean Energy Standard, Order Adopting Modifications to the Clean Energy Standard.” Issued October 15, 2020. 
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Under the Clean Air Act, DEC has also been permitting and regulating emissions of co-pollutants from 

power plants for over 50 years to address the local and regional impacts from the emissions of particulate 

matter, nitrous oxides (NOX), and sulfur dioxide (SO2). Current DEC regulations that target emissions of 

fossil fuel-fired facilities include: 

• Ozone Season Oxides of Nitrogen (NOX) Emission Limits for Simple Cycle and Regenerative 

Combustion Turbines (6 NYCRR Subpart 227-3 – The “Peaker Rule”): Adopted in early 2020, 

this regulation contains ozone season NOX emission limits for affected sources for calendar years 

2023 and 2025. It also contains provision to extend the compliance dates if the New York 

Independent System Operator (NYISO) or Local Distribution Owner determine there is a 

reliability need. For Subpart 227-3, the primary pollutant of concern is NOX because the peakers 

regulated are an order of magnitude dirtier than clean combined cycle units. From a climate 

perspective the targeted peakers represent less than 3% of the CO2 from all regulated electric 

generating units. 

• CO2 Budget Trading Program (6 NYCRR Part 242): Part 242 is New York’s regulation for 

implementing the RGGI program. The regulation was recently revised in December 2020 to 

further reduce the CO2 emissions budget or cap by 30% through 2030 and expand applicability to 

peaking units. Another regional program review is scheduled to begin toward the end of this year. 

Due to the recent expansion, Part 242 now covers more peaking units of 15 MW and above 

(previously 25 MW and above).  

• CO2 Performance Standards for Major Electric Generating Facilities (6 NYCRR Part 251): DEC 

adopted revisions to Part 251 to establish CO2 emission rate limits for non-modified existing 

electric generating facilities. The current emission limits are 1,800 lbs/megawatt hour or 

180 lbs/million British thermal unit (Btu). The regulations were adopted in 2019. Part 251 created 

CO2 emission rate limits. Though this regulation helped to retire the last of New York’s coal 

plants, currently all peaking units meet those rate limits. 

DEC’s emissions regulatory programs combined with the PSC’s significant investments in utility 

ratepayer-funded programs, which includes NYSERDA’s procurement programs, as well as Long Island 

Power Authority (LIPA) and New York Power Authority (NYPA) procurement activities are the 

purposeful combination of incentives and regulations that are designed to safely phase out the use of 

fossil fuel for electricity and gradually replace it with renewable technologies. Under Section 7(2) of the 

Climate Act, all decisions, including permitting decisions, pertaining to electric generation facilities, State 

entities will need to ensure that the proposed actions are not inconsistent with and will not interfere with 

the attainment of the statewide GHG emission limits. Additionally, under Section 7(3) of the Climate Act, 
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State entities must ensure such decisions do not disproportionately burden Disadvantaged Communities 

and prioritize reductions of GHG emissions and co-pollutants in Disadvantaged Communities. Until the 

regulations required under the Climate Act to ensure compliance with the statewide emission limits are 

promulgated by DEC, agencies will ensure compliance with Section 7(2) by reviewing a decision’s 

consistency with the statewide GHG emission limits established under the Climate Act.228  

Key Stakeholders 
Key stakeholders include NYSERDA, New York State Department of Public Service (DPS) and the New 

York State Public Service Commission (PSC), DEC, NYPA, LIPA, Empire State Development (ESD), 

other State entities including the Office of Just Transition and Climate Action Council (Council) agencies, 

the NYISO, utility owners and operators, affected workers and unions, host communities (community-

based organizations, school districts, local governments), and both fossil and clean energy generation 

owners and operators. These groups will have to work together to ensure an effective and efficient 

transition to a zero-emission electricity grid, while maintaining reliability and cost-effective 

implementation.  

13.2 Key Sector Strategies 
The key strategies within this sector are organized into three themes, as shown in Table 14. As described 

there in greater detail, the labor standards discussed in Chapter 7. Just Transition are intended to apply 

throughout this Scoping Plan, including for the electricity sector, as a means of promoting good, family-

sustaining, union jobs accessible to all New Yorkers and achieving a true just transition. 

 
228 6 NYCRR § 496.4. 
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Table 14. Electricity Sector Key Strategies by Theme 

Theme Strategies 

Transform Power Generation 

E1. Retirement and/or Repurposing of Fossil Fuel Fired Facilities 
E2. Accelerate Growth of Large-Scale Renewable Energy Generation 
E3. Facilitate Distributed Energy Resources 
E4. Support Clean Energy Siting and Community Acceptance 
E5. Promote Community Choice Aggregation 

Enhance the Grid 

E6. Deploy Existing Storage Technologies 
E7. Invest in Transmission and Distribution Infrastructure Upgrades 
E8. Improve Reliability Planning and Markets 
E9. Advance Demand Side Solutions 

Invest in New Technology E10. Explore Technology Solutions 

 

Transform Power Generation 
With fossil natural gas currently being the principal fossil fuel source for electricity generation in the 

State, a significant transformation of the power sector is necessary to meet the Climate Act’s 70x30 and 

100x40 requirements. To decrease the use of emitting fuels in the electricity sector, New York must 

deploy clean energy resources such as land-based wind and solar, offshore wind, hydropower, fuel cells 

that use renewable fuels, and energy storage. While many programs are already in place to support and 

encourage these types of resources and significant progress has been made, aggressive deployment of 

clean resources must continue, and the effectiveness of programs and policies should be continually 

evaluated and changed if renewable energy is not being deployed at the pace necessary to achieve the 

requirements on time. This will require investment in training and retraining of the existing workforce as 

well as supporting workforce development actions, in a manner that is responsive to industry needs and 

job placement opportunities and is supportive of applicable labor standards and the promotion of 

equitable access to family-sustaining jobs, including union jobs, consistent with the discussion in Chapter 

7. Just Transition. 

E1. Retirement and/or Repurposing of Fossil Fuel Fired Facilities 
Achieving a 100% zero-emission power grid will require phasing out the use of fossil fuel for power 

generation over time. During the same period, New York will also need to maintain a completely safe and 

reliable power grid.  

Currently, to meet daily electricity demand, a combination of generation assets (i.e., power 

plants) is reserved and then dispatched to meet electricity demand at the lowest achievable cost. This 

combination of resources is called the “supply stack.” Typically, renewable generators run whenever they 
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have supply available from their fuel sources, such as wind and sunlight. “Baseload” generators are those 

generators with low per-unit running cost and serve as the bottom of the supply stack (chosen to run first 

and most often); typically these are large nuclear, hydroelectric, and some of the more economic fossil 

fuel power plants. Other generation is used to meet energy demand beyond that served by baseload plants, 

which fluctuates throughout the day. When demand increases beyond minimum and average daily load, or 

baseload supply resources are interrupted, other “peaking” generators are used to provide the remaining 

amount of power requirements. While these peak generators are typically the most expensive and 

polluting units on the system (on an emission rate basis), they run infrequently and are able to respond to 

demand in real time.229 Peaking generators may also be used in certain locations (load pockets) where 

energy delivery into the load pocket may become congested, requiring electricity to be produced and 

delivered locally (e.g., within the load pocket itself, including areas within sub-transmission and 

distribution networks).  

Transitioning to zero-emission electricity will require addressing emissions from both baseload and 

peaking facilities and balancing the electricity system with integration of dispatchable and zero-emission 

resources as intermittent renewable energy generation penetration increases. To facilitate and enable 

retirement and/or repurposing (meaning use of this space for siting clean energy transition activities such 

as energy storage, operations and maintenance activities, training facilities, etc.) of fossil fuel-fired 

facilities, New York needs to continue and accelerate its deployment of new renewable generators (e.g., 

wind, solar, hydro), maintain the fleet of renewable generators it has now, upgrade its transmission and 

distribution system to allow for the maximum use of the renewable generators (i.e., get the power where it 

needs to go), improve management on the demand side of electricity use, and invest in energy storage 

technologies. Pursuant to existing policies and procedures, any retirement and/or repurposing of existing 

fossil fuel generation must be done in coordination with the PSC, the NYISO planning process, the 

required reviews under Section 7(2) and 7(3) of the Climate Act, and consistent with New York State 

Reliability Council criteria. These significant climate investments will assist with meeting the 

requirements of the Climate Act, while also supporting increasing New York’s renewable energy supply, 

reducing its reliance on fossil fuels, reducing energy price volatility, increasing system resiliency, and 

improving power quality. 

 
229 A majority of these units are traditional peaking units that operate less than 10% of the time on an annual basis. See Case 18-

E-0130, In the Matter of Energy Storage Deployment Program, “The Potential for Energy Storage to Repower or Replace 
Peaking Units in New York State.” July 2, 2019. 
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As described in more detail below as the components of Strategy E2, New York should also have a 

detailed process in place to ensure that the fossil fuel generators are gradually and safely retired while still 

maintaining reliability. Studies such as the NYISO Reliability Needs Assessment and overall 

Comprehensive Reliability Plan will inform this process to ensure consumer energy reliability while 

transitioning away from fossil fuel electricity generation. If a reliability need or risk is identified, zero-

emission solutions should be fully explored, such as storage, transmission upgrades or construction, 

energy efficiency, demand response, or another zero-emission, dispatchable resource. Evaluation of 

alternative fuels such as green hydrogen and renewable natural gas (RNG) for this strategic use should 

include an analysis of the air quality impacts, health impacts, and full life cycle GHG emissions impacts, 

in addition to avoiding localized pollution in Disadvantaged Communities.  

Only after these zero-emission and alternative fuel resources are fully analyzed and determined to not be 

able to reasonably solve the identified grid reliability need shall retention of existing or construction of 

new or repowered fossil fuel-fired generation facilities be considered. These should only be considered if 

the NYISO and local transmission operators confirm that the fossil fuel-fired facility is required to 

maintain system reliability and that need cannot reasonably be met with the alternatives listed above. 

Even in those cases, the fossil-fueled generation facility should assist in meeting the goals of the Climate 

Act, including the need to ensure safe and reliable electric service. That is, its deployment should result in 

one or more of the following: a greater integration of zero-emission resources, a reduction in fossil fuel 

generation, a significant reduction of GHG and co-pollutant emissions, a benefit to an environmental 

justice community, or a benefit to the electric system that addresses the identified reliability need or risk.  

In addition, public and stakeholder input must be incorporated into the decision-making process and a 

thorough analysis of compliance with Section 7(2) and 7(3) of the Climate Act including equity 

considerations, as mandated by the Climate Act, should be completed by DEC and/or other relevant State 

agencies. The Climate Justice Working Group (CJWG) is supportive of strategies to facilitate retirement 

of fossil fuel-fired generation facilities and recommends the Council take the additional step of placing a 

moratorium on the permitting of new fossil fuel plants until there is a demonstrated system reliability 

need that can only be addressed with fossil fuel generation. To address this recommendation, the State 

should leverage the use of regulations and transparent resource planning processes to properly phase out 

the use of fossil fuel generation facilities while maintaining electric system reliability. 
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Components of the Strategy 

• Assessment and determination of emissions reduction targets: The PSC, DEC, NYSERDA, 

and the New York State Energy Planning Board should work in coordination to determine the 

potential for GHG emission and co-pollutant reductions from fossil fuel generation by 2030 and 

set a corresponding timeline for interim emissions reduction targets in alignment with the 70x30 

and 100x40 requirements. The timeline from present to 2030 for possible emission reductions 

should be determined in conjunction with the renewable energy procurement and interconnection 

schedule and should represent a continual decline in emissions from present to 2040 while 

ensuring the reliability of the energy system is maintained. The process should include effective 

mechanisms for input and comments by stakeholders (including but not limited to generators, 

utilities, and environmental, environmental justice, public health, labor, and electricity consumer 

advocates and organizations, as well as local communities) and the public. When setting interim 

emission reduction targets, consideration should be given to the location and emissions profile 

from fossil generating units across the State, as well as relevant planning studies from involved 

organizations (the Power Grid Study, NYISO reliability analyses and other planning processes, 

New York State Reliability Council, etc.) to inform decisions to address these emissions in the 

most efficient and effective manner possible. Disadvantaged Communities shall be considered 

when determining the interim emissions reduction targets, as required by the Climate Act. The 

effectiveness of the interim emissions reduction targets and progress toward achieving the 2030 

goals shall be evaluated every two years starting in 2024 and adjusted accordingly to ensure the 

subsequent 2040 zero-emission target is achieved. Reviews should coincide with the requirements 

in the Climate Act, State Administrative Procedures Act (SAPA) three-year review requirement, 

and resource planning review (see below).  

• Promulgation of emissions regulations: DEC should assess regulatory options to reduce 

emissions from fossil fuel-fired generating units to the maximum extent practicable to achieve the 

requirements of the Climate Act while maintaining system reliability. Consistent with the above 

analysis, and in coordination with PSC, NYSERDA and other interested stakeholders, DEC 

should examine all potential regulatory options, including new regulations and/or permit 

requirements or amendment of current regulations and/or permitting requirements, to determine 

the most efficient, effective, and enforceable format to achieve the determined interim emissions 

reduction targets described above and the Climate Act directives. The process should consider 

other regulatory programs, including a potential economywide program as discussed in     

Chapter 17. Economywide Strategies, as well as RGGI, and include effective mechanisms for 

input and comments from stakeholders prior to a formal proposal under SAPA, similar to the 
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process used in promulgating the DEC “Peaker Rule,” 6 NYCRR Subpart 227-3. Once 

completed, DEC should follow SAPA in promulgating the identified regulation(s).  

▪ Consistent with SAPA, the effectiveness of the regulations should be evaluated every three 

years. This evaluation should coincide with the resource planning review (see below on 

planning).  

▪ Coordination of closures and the necessary reliability assessments should take place 

between State Agencies (e.g., DEC, PSC, NYSERDA, ESD) and other key stakeholders 

(e.g., the NYISO, utilities and fossil fuel facility owners and operators; see below on 

planning).  

▪ Evaluation of GHG emissions and co-pollutants, benefits, reliability needs, cost, and 

available replacements (and their subsequent impacts) must be executed (see below on 

planning).  

▪ Specific focus should also be given to emissions of co-pollutants in disadvantaged and 

environmental justice communities, as required by the Climate Act.  

• Regular and transparent resource planning: The PSC will conduct biannual reviews of the 

renewable energy program and electric system resource mix starting in 2024 as required by the 

Climate Act in order to support and ensure the achievement of the emissions reduction targets and 

compliance with the promulgated regulations by DEC, as well as achievement of the 70x30 and 

100x40 requirements. As part of this review process, the PSC should evaluate options to retire 

and/or repurpose existing fossil fuel electric generation facilities. In 2022, the State initiated the 

development of a blueprint to guide the retirement and redevelopment of New York City’s oldest 

and most-polluting fossil fuel facilities and their sites by 2030. This blueprint is being developed 

by DPS, NYSERDA, and DEC and will be completed in 2023 to serve as a critical input into 

future CES, State Energy Plan, and/or Scoping Plan updates and to coincide with the review of 

any related regulations or Climate Act requirements, including the biannual review described 

above. These State agencies will also coordinate the development of this blueprint with the 

NYISO and utilities, including consideration of relevant studies by these organizations and 

requirements of the Climate Act. Although this blueprint is focused on New York City, the 

recommendations and considerations in this blueprint will be useful in evaluating options for 

retirement and/or repurposing of fossil fuel facilities located throughout the State. 

In developing this blueprint and as part of regular and transparent resource planning processes, 

the State will examine options to reduce or eliminate emissions from fossil fuel-fired generation 

facilities, including behind-the-meter fossil resources as expeditiously as practicable but not later 
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than 2040, identifying the nature, feasibility, cost and avoided costs, risks and risk mitigants, and 

impacts on emissions and health as well as reliability. These options may include efficiency, 

storage, load flexibility, distributed energy resources (DERs), and transmission and distribution 

upgrades, among others. The blueprint will also describe the existing policies and procedures for 

the retirement and/or repurposing of existing fossil fuel generation including PSC rules and 

regulations, the NYISO planning process, and with New York State Reliability Council criteria. 

The blueprint will also include detailed analysis and planning to address the impacts on 

communities and workers. Specifically, the blueprint will:  

▪ Assess the revenue impacts on school districts and municipalities of fossil fuel plant closures 

and ensure adequate funding of the Electric Generation Facility Cessation Mitigation 

Program as plants are retired230  

▪ Ensure the retirement and/or repurposing of these facilities is done in coordination with the 

transition of the gas system, as described in Chapter 18. Gas System Transition, to ensure 

electric grid reliability needs are met 

▪ Ensure that plant owners are responsible for costs of site remediation 

▪ Focus on repurposing these facilities as necessary to take advantage of their location and 

infrastructure to ensure reliability while meeting the Climate Act requirements, including 

consideration of these facilities for zero-emission alternative uses such as energy storage 

▪ Support a process involving local stakeholders to determine redevelopment of sites as plants 

are retired, including those workers at sites and their collective bargaining representatives 

▪ Examine options to reduce emissions impacts in environmental justice and Disadvantaged 

Communities, including prioritizing facilities located in Disadvantaged Communities for 

retirement and/or repurposing (see Appendix B for details)  

▪ Investigate and implement options to develop market mechanisms to assist in the removal of 

fossil fuel-fired generating facilities from the system. These options include, but are not 

limited to, the valuing of environmental attributes either within or external to NYISO 

markets. Specifically, the State should consider a clean dispatch program that creates Clean 

Dispatch Credits. Zero-emission, fully dispatchable assets that can dispatch to fulfill the role 

of peaking units would generate Clean Dispatch Credits. Consideration should be given to 

both capacity and per-megawatt hour payment structures. Load-serving entities would be 

required to purchase increasing amounts of Clean Dispatch Credits annually to ensure 

 
230 As of April 2021, New York State has appropriated a cumulative total of $140 million for the program. 
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progress is being made. In developing any such market mechanisms, per the requirements of 

Section 7(3) of the Climate Act in agency decision-making, New York 

must ensure Disadvantaged Communities are not disproportionately burdened and prioritize 

reductions of GHG emissions and co-pollutants in Disadvantaged Communities. 

▪ Assess workforce impact through existing data collection processes such as information 

collected in the New York State Worker Adjustment and Retraining Notification (WARN) 

Act processes, and any other data not already collected through existing closure response 

efforts. 

▪ Identify and suggest measures to limit negative impact on current workforce, consistent with 

the discussion in Chapter 7. Just Transition.  

E2. Accelerate Growth of Large-Scale Renewable Energy Generation 
New York needs to get new renewable energy projects built. This points to the need for efficient 

processes to deploy large-scale renewable generation and improved transmission and distribution systems. 

To achieve this, the PSC and NYSERDA have administered successful CES procurement programs such 

as Tier 1, Offshore Wind, and Tier 4 which looks to increase renewables penetration in Zone J, and the 

Build Ready program that prioritizes the pre-construction development of existing but less desirable, 

abandoned, or underutilized sites for auction, to provide a de-risked project for developers to construct 

and operate at these locations. New York will continue to rely on the CES to reach the 70x30 and 100x40 

requirements. 

As previously discussed, the October 2020 CES Order increased the annual targets of renewable energy to 

be procured in order to meet the Climate Act requirements. NYSERDA’s current procurement programs, 

including Tier 1, Offshore Wind, and Tier 4, will expand and continue to procure the renewable energy 

needed to reach these requirements and a zero-emission grid. The State also recently created a dedicated 

office, Office of Renewable Energy Siting (ORES), to streamline and expedite the siting of major 

renewable energy projects. As noted, the PSC also created a comprehensive grid planning process 

pursuant to which local system upgrades are being proposed by utilities and approved. The PSC continues 

to participate in existing planning processes related to bulk transmission projects and recently identified 

the need for several public policy transmission needs through the NYISO Public Policy Transmission 

Planning Process. One of these projects (Empire State Line) completed construction in 2022, a second 

project (A/C Transmission) is currently under construction, and a third project (Long Island-to-New York 

City Intertie) is being solicited by the NYISO. The PSC has also created a process to authorize NYPA 
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priority transmission projects. The recently approved Smart Path Connect is going through permitting 

under Public Service Law Article VII. 

The CJWG is generally supportive of accelerating the deployment of large-scale renewable energy 

systems; however, it also stresses the need to balance this approach to large-scale renewables with 

significant investment and technical support for Disadvantaged Communities to develop zero-emission, 

behind-the-meter microgrids to reduce grid strain, increase resiliency and affordability, and diversify the 

State’s energy portfolio. The strategies included in this Scoping Plan are aimed at doing just that and 

emphasize the need for support for underserved, low- to moderate-income (LMI), and environmental 

justice communities in the strategies related to DERs and Community Choice Aggregation (CCA), 

including development of zero-emission microgrids and district clean energy systems.  

Components of the Strategy 

• Evaluate and adjust: The PSC should continue to evaluate and adjust policies and procurement 

targets as necessary in order to achieve the Climate Act requirements and goals to deploy and 

maintain existing renewable energy systems including solar, land-based wind, hydropower, and 

offshore wind. The evaluation should include a review of the cost and benefits of these renewable 

energy investments. In addition, it is recommended that PSC assess, through its transparent 

processes, mechanisms to minimize rate impacts in the context of other related policies, such as 

its Energy Affordability Policy program. 

• Support successful programs: The State should continue to support successful programs and 

regulatory changes, such as Build Ready and the Accelerated Renewable Energy Growth and 

Community Benefit Act through funding and hiring adequate staff in ORES and other relevant 

State agencies (including NYSERDA, DPS, New York State Department of State [DOS], and 

DEC) to ensure a rigorous but efficient and timely procurement and permitting process. 

• Identify facilitating transmission and distribution needs: The PSC should continue to identify 

the key transmission and distribution upgrades, improvements, and new line construction needed 

to deliver renewable energy from where it is built to where it is needed to complement other 

transmission and distribution activities described later. 

• Establish permitting goals: ORES should establish a non-binding metric or goal with respect to 

MWs of renewable energy that should be permitted each year in such an amount that 

complements the Tier 1 request for proposals procurements. 
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• Explore: The State should explore additional areas of openness and engagement with the NYISO 

and other stakeholders to improve the interconnection/Class Year process.231 

• Labor and workforce development: As part of clean energy infrastructure development and as 

new technologies and solutions emerge, workforce development actions should include local and 

targeted hiring provisions, particularly to incentivize the hiring of workers from Disadvantaged 

Communities, as well as to support displaced and transitioning workers.  

E3. Facilitate Distributed Energy Resources 
Clean DERs will continue to be pursued alongside the expansion of large-scale renewables. These 

resources generate electricity closer to end users, thereby increasing the efficiency and reducing carbon 

pollution compared with other generation facilities as well as improving grid resiliency and potentially 

curtailing the need for costly transmission investments. 

DER is also a primary way (alongside energy efficiency) to meet the social equity requirements of the 

Climate Act. In some areas, clean energy from DERs can help to provide some of the reliability attributes 

that would otherwise be met by running existing fossil fuel generation, thereby improving local air 

quality. When properly developed, clean DER projects can also allow communities to participate in the 

process, providing economic development and workforce development opportunities, and bolstering 

resiliency. Increases in distribution system hosting capacity and the pace of interconnection will be 

important factors in facilitating deployment of DERs.  

The CJWG is supportive of this strategy. It suggests that there needs to be a process in place to assure that 

LMI community solar savings do not conflict, interfere, or in any way prevent access to the other LMI 

energy savings programs such as the Home Energy Assistance Program. The CJWG highlighted that 

when designing incentives, use of grants over tax credits is preferred as tax credits may not be beneficial 

for LMI consumers. These concepts have been included below. 

 
231 The NYISO interconnection/Class Year Process is part of the NYISO’s Comprehensive System Planning Process that focuses 

on the NYISO’s responsibility to prepare for the impact of expected changes in supply and demand of power on the reliable 
operation of the New York transmission system over a ten-year period. The NYISO’s Interconnection processes enable 
parties to pursue construction and interconnection of generation, transmission, and load facilities to the New York State 
Transmission System and Distribution System. 
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Components of the Strategy 

Physical Needs 

• Hosting Capacity: The PSC should work with the utilities and the NYISO to make proactive and 

timely investments in local transmission and distribution infrastructure and evaluate the 

associated cost-sharing/allocation borne by the utility ratepayers in these upgrades, including an 

evaluation of potential non-infrastructure or non-wire alternatives that could potentially delay or 

eliminate the need for conventional infrastructure investments.232 The Regional Economic 

Development Councils (REDCs) should participate in utility and NYISO planning processes to 

identify sites in Disadvantaged Communities and legacy/rust belt cities that present economic 

development opportunities for consideration in these infrastructure investments, with particular 

emphasis on fulfilling supply chain needs to meet the Climate Act emissions reductions 

requirements. The PSC should also accelerate adoption of innovative technologies and programs 

that increase hosting capacity, such as flexible interconnection, hybrid systems, and coupling with 

energy storage or controlled load, smart inverters, and solutions that enable maximum back-

feeding at the substation level from distribution to transmission as part of the local transmission 

and distribution planning process.  

• Interconnection: The PSC should work with the utilities to speed up the pace of processing 

interconnection applications and need for right-sizing human resources at utilities, State agencies, 

and other relevant organizations to mitigate delays in application processing. This includes 

enhanced coordination among state agencies having jurisdiction for permitting to streamline the 

siting, permitting, and interconnection processes. 

Financial Support 

• Rate Design: The PSC should consider improvements to electric rate structures and programs 

(such as the Value of DER Value Stack233 compensation or the Standby and Buy-back service 

 
232 The PSC directed the electric IOUs to develop a set of suitability criteria against which each traditional capital infrastructure 

project would be compared to determine the suitability for such project to be delayed or eliminated through successful 
implementation of a NWA project. See New York State Department of Public Service. “Case 16-M-0411, Distributed System 
Implementation Plans, Order on Distributed System Implementation Plan Filings.” Issued March 9, 2017. 

233 Value Stack compensation provides policy resources with utility bill credits that reflect the following grid values: energy, 
installed capacity, environmental value, and avoided distribution costs (local and system-wide). Value Stack was created 
through reforms to net energy metering in New York State Department of Public Service. “Case 15-E-0751.” 
https://documents.dps.ny.gov/public/MatterManagement/CaseMaster.aspx?MatterCaseNo=15-E-0751. 
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rates234) that provide appropriate cost-based price signals to customers to encourage DER 

deployment and usage, as well as building heating and hot water system electrification 

technologies.  

• Compensation: The PSC should consider improvements to the Value of DER Value Stack to 

more accurately reflect value provided by DERs, such as a more granular (time and location) 

environmental value and avoided transmission costs, and include a review of the cost and benefits 

of these renewable energy investments. 

• Incentives: The PSC and NYSERDA should target incentives to stimulate high-benefit DER 

projects (dual-use solar/agriculture, multifamily housing, heat pumps/geothermal, collective solar 

projects) paired with electrification serving LMI and Disadvantaged Communities. NYSERDA 

should expand the Solar Energy Equity Framework programs, Low Income Community Solar 

concept, and adder for Inclusive Community Solar Projects. The State should ensure that 

participation in incentive programs is effective for the target audiences (e.g., tax credits may not 

be as effective for LMI consumers) and does not preclude participation in other programs. The 

State should eliminate barriers to enrollment for the target populations by streamlining and 

automating the processes where possible.235  

• Ground-mounted siting: The State should address resistance and concerns to siting of ground-

mounted solar projects, particularly in upstate and western New York.  

• Rooftop, parking lot, and carport solar permitting: The State should address the need for a 

streamlined permitting process across authorities having jurisdiction that reduces processing 

times and soft costs. 

• Zoning: DOS and NYSERDA should provide model zoning laws to municipalities for 

residential/commercial properties to require new construction be designed as “solar-ready.”  

• Resources & education: The State should create or expand on regional discussion forums 

between itself, local communities, and projects to connect communities with resources, 

information, and address local concerns.  

• Aggregations: Encouraging aggregations of DERs will provide additional value for grid 

management. 

 
234 New York State Department of Public Service. “Case 15-E-0751, Allocated Cost of Service Methodology for Standby and 

Buyback Service Rates and Energy Storage Demand Charge Exemptions Order.” Issued March 16, 2022. 
235 The Expanded Solar For All program authorized by the PSC in National Grid’s service territory applies bill credits from 

participating Community Solar projects to all customers enrolled in the utility Energy Affordability Program on an opt-out 
basis. 
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E4. Support Clean Energy Siting and Community Acceptance  
New York will need to accelerate the deployment of renewable energy projects (both large-scale 

renewables and DERs) in order to achieve the Climate Act’s mandates. While NYSERDA’s procurement 

programs and improved permitting processes are critical to deployment of new renewable facilities, other 

actions are needed to get projects successfully sited and accepted by host communities. New York needs a 

multi-pronged approach with communities to support the siting and acceptance of renewable energy 

facilities, including wind, solar, storage, and transmission upgrades. This multi-pronged approach should 

include strong communication, engagement, and public outreach to communities. It should also include 

promotion of the benefits that renewable energy projects will provide, while working with communities to 

maximize these local benefits and minimize impact on lands identified by communities with other 

competing uses such as farming and agricultural soils, forest preservation, or other cultural resources.  

This approach to fostering community acceptance will differ for smaller, distributed projects in more 

densely populated locations to larger utility-scale wind and solar projects in more rural areas or offshore. 

The community concerns and the community benefits for these two types of projects are somewhat 

different, but both can provide energy cost savings for residents and businesses in the community, local 

infrastructure improvement, local tax revenue and economic benefits, local job creation, and cleaner air 

for New Yorkers. 

The CJWG supports finding compromise around local control while achieving State targets and 

emphasizes the need for community education and engagement to inform New Yorkers about the climate 

crisis and the benefits of shifting to a clean energy economy. 

Components of the Strategy 

Clean Energy Development 

• Agrivoltaics: NYSERDA and New York State Department of Agriculture and Markets (AGM) 

should commence a study on developing a comprehensive agrivoltaics program to research and 

incentivize the viability of agrivoltaics to integrate solar into agricultural communities and 

provide habitat improvement for threated and endangered species.236  

 
236 Agrivoltaics is the co-location of solar energy projects and agriculture.  
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• Development Mapping: The State should develop a Clean Energy Development Mapping tool to 

help municipal representatives and local communities make informed land use decisions and 

communicate local priorities to developers. 

• Fund planning: The State should offer State support and funding for Regional Planning 

Associations to assist municipalities in planning for renewable energy development. 

• Refine NYSERDA processes: NYSERDA should continually refine processes, evaluation, and 

incentives for determining buildable projects and selecting projects for procurement request for 

proposals.  

• Decommissioning: The State should study and advise communities on how to best implement 

options for decommissioning of community-owned projects at the end of their production life. 

Public Education and Outreach 

• Public education: The State should launch a statewide public education campaign to inform New 

Yorkers about the climate crisis and the benefits of shifting to a clean energy economy. The 

campaign should focus on community-based outreach and education on climate science and 

solutions and could include a P-12 climate change curricula in schools, supporting nonprofits, 

increasing public awareness about the benefits of renewable energy, connecting people with clean 

energy programs job training and educational opportunities, providing support to local 

governments and indigenous populations to actively participate in the clean energy transition, and 

encouraging local and regional land use and decarbonization planning.  

• Nonprofit outreach: Based on availability, the State should provide funding for nonprofits and 

community-based organizations to carry out education and outreach about clean energy benefits.  

Equity & Local Benefits 

• Measure and publish benefits: The State should ensure community benefits, including 

employment numbers and job quality information, and avoided costs are tracked and that this 

information is accessible through a platform such as Open NY. 

• Cooperative structures: The PSC and NYSERDA should evaluate the role of 

municipal/cooperative structures in Disadvantaged Communities in providing benefits to these 

host communities, examine laws regarding cooperatively owned enterprises, and establish 

consumer protections in this new market.  

• Host benefits: NYSERDA should make host community benefits more robust and targeted (such 

as NYSERDA’s Host Community Billing Program). 
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• Local government: NYSERDA, DEC, and DOS should empower local governments to take a 

leadership role in educating the community in clean energy. 

• Streamline incentives: Based on available funding, NYSERDA should expand and streamline 

incentives for energy efficiency, including funding for customers based on utility payment history 

instead of credit scores. This should include enhanced coordination on the various State or federal 

bill payment assistance and energy efficiency programs. 

• Weatherization: Based on available funding and consistent with recommendations in Chapter 

12. Buildings, NYSERDA should invest in weatherization assistance and energy efficiency 

programs, and leverage funding from existing federal programs.  

• Broadband: The State should enable host towns to speed up rural broadband expansion and 

leverage utility and clean energy investments to support broadband rollout. 

• Climate Resilience Hubs: The State should consider support for incentivize local “climate 

resilience hubs,” a central location that has solar and storage and becomes a location the 

community can gather during power outages. 

• DCAS: The State should work with the New York City Department of Citywide Administrative 

Services to assist with building more renewable energy projects and in the implementation of 

other strategies including energy efficiency and building decarbonization. 

• Loan Loss program: The State should leverage loan loss reserve programs as a tool to reduce 

the risk of lending to low-income households and to residents in Disadvantaged Communities, 

such as NYSERDA’s Loan Loss Reserve Program.237 

• Subscriber benefits: The PSC and NYSERDA should support benefits programs for LMI 

community subscribers, including the recent targets established in the NY-Sun initiative for 

1,600 MW of the incremental 4,000 MW target to benefit Disadvantaged Communities and LMI 

subscribers, with an estimated $600 million in investments serving these communities.238 

Commercial Rooftop & Parking Lot Solar 

• Rooftop / Parking lot solar: The State should conduct further analysis to identify and implement 

effective ways to build economic or incentive structures to increase the development of 

 
237 NYSERDA. 2022. “Loan Loss Reserve Program.” Albany. Accessed at https://www.nyserda.ny.gov/All-Programs/Loan-

Loss-Reserve-Program#:~:text=The%20Loan%20Loss%20Reserve%20fund,the%20event%20of%20a%20default. 
238 New York State Department of Public Service. “Case 15-02703, In the Matter of the Value of Distributed Energy Resources, 

Order Expanding NY-Sun Program.” Issued April 14, 2022. 
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commercial rooftop and parking lot solar installations paired with storage to take advantage of the 

available space, especially in urban areas. 

E5. Promote Community Choice Aggregation 
Community choice aggregation (CCA) programs allow local governments to make bulk power purchases 

on behalf of participating homes and businesses in their jurisdiction, making it easier for residents and 

employers to benefit from local clean energy projects, while also improving project economics and 

advancing the Climate Act requirements. Connecting homes, businesses, and community institutions with 

clean energy products and services through CCA programs, zero-emission microgrids, district systems, 

and community-scale campaigns encourages adoption of new, innovative technologies to generate value 

and savings for consumers in an equitable manner. 

Most communities in New York that have implemented a CCA program procure 100% renewable energy 

as their default supply. When CCAs integrate opt-out community solar, participating homes and small 

businesses are enrolled in one or more community solar projects from which they receive credits on their 

electric bill. These credits directly reduce the charges on the bill. Customers who are enrolled in 

community solar typically receive guaranteed savings of 5% to 10%. Opt-out community solar allows 

CCAs to enroll hundreds, or even thousands, of people at once. This significantly reduces soft costs 

associated with solar and makes the economics of solar all the more attractive. This arrangement has 

potential to continue the downward trend in solar prices and incentives, while the total amount of solar 

dramatically increases. Many CCA programs are working to capture the economic benefits of clean 

energy more broadly. For example, some CCAs have developed opportunities around opt-out community 

solar, energy efficiency, heat pumps, electric vehicles (EVs), demand response, and energy storage. 

The CJWG is generally supportive of encouraging local climate action, and more specifically sees CCAs 

as tools for transformative change in the way consumers connect to and purchase their energy. This 

strategy includes the CJWG recommendations to remove of barriers to entry, particularly for lower 

income households, and include safeguards for energy burdened households that may have been the target 

of previous predatory practices related to their energy bills and services. 

Components of the Strategy 

• Support CCA and community distributed initiatives: NYSERDA should continue to 

encourage development of CCA programs where communities choose 100% renewable energy as 
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the default supply and where participants are automatically enrolled in Community Solar. 

Prioritization of these efforts should be focused on Disadvantaged Communities. 
• Expand CCA eligibility: The PSC should enable county governments to authorize and form 

CCA programs with local opt-out in addition to the cities, towns, and villages that are currently 

eligible to participate.  

• Enable zero-emission microgrids and district systems: Over the next 10 years, NYSERDA 

should work with utilities and campuses to enable the development of zero-emission microgrids 

(municipal, schools, and private) and district clean energy systems. Microgrids can serve as a 

community asset by enhancing resiliency and local system reliability, reducing grid congestion, 

and increasing electric system efficiency. 

• Ensure strong consumer protections: PSC should continue refining its CCA policies to ensure 

proper safeguards are in place to protect consumers and should consider the most efficient way to 

deliver maximum benefits from renewable energy, particularly to LMI households. 

Enhance the Grid 
While transformation of the power sector is critical to achieving the State’s goals and requirements, it also 

presents the opportunity to make enhancements to the electric grid. Enhancements can improve the 

efficiency, delivery, and reliability of electricity, facilitate the integration of renewable energy, and 

prioritize clean resources consistent with the Climate Act. 

E6. Deploy Existing Storage Technologies 
A portfolio of energy storage technologies will be needed as intermittent renewable energy generation 

penetration increases. Existing and newer, long-duration storage will be needed to maintain reliability as 

the State approaches 2040; however, these technologies will need to be deployed well before 2040 to 

reach the State’s goals and requirements.239  

In 2018, the PSC issued a landmark energy storage order based on the Energy Storage Roadmap. The 

order established a 3,000 MW energy storage goal by 2030 and included deployment mechanisms to 

achieve the target. However, the goal was established based on a 50% renewable target for 2030. The new 

Climate Act targets will require significantly higher levels of energy storage as exemplified in the recent 

 
239 NYSERDA. 2020. “Pathways to Deep Decarbonization in New York State.”  
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Power Grid Study,240 which identified a need for more than 15 gigawatts (GW) of energy storage. The 

order also included $350 million in bridge incentives to accelerate the energy storage market, including 

solar-plus-storage projects with NY-Sun and another $53 million in RGGI funds. As of December 2022, 

these funds have been almost fully allocated. Though the order was a significant step forward for the 

energy storage market in New York, deployment needs are most certainly greater than initially envisioned 

and these existing programs will be insufficient to meet the expanding need. NYSERDA and DPS are 

currently in the process of updating the State’s Energy Storage Roadmap to update and revise the storage 

deployment goal to achieve 6,000 MW of energy storage by 2030 in recognition of the substantially 

higher requirements identified in the Power Grid Study.  

The CJWG was generally supportive of this strategy and suggested prioritization of energy storage to 

protect Disadvantaged Communities where the resilience need is greatest including at both the local 

distribution and transmission levels, which is contained in the components below. 

Components of the Strategy 

• Provide increased funding for energy storage deployment: The PSC should consider methods 

to create a market for retail and wholesale storage, such as establishing Clean Dispatch Credits or 

expanding the CES to better integrate storage or to initiate a new docket that sets new binding 

targets and creates a dedicated funding mechanism that is similar to the CES for storage as soon 

as practicable and no later than the end of 2023. Funding should be prioritized to projects that 

benefit frontline communities where the resilience needs are often the greatest. 

• Incorporate energy storage into energy delivery and transmission planning: Further refined 

modeling of the future electrical grid is needed to evaluate the potential system reliability needs 

that are anticipated for that future grid. The modeling should identify the need for storage 

resources with longer durations that may develop with technology innovation to show the true 

breakdown of potential storage versus fully dispatchable generation needs and that includes 

modeling for better demand-side management of electricity such as thermal energy storage, 

electric vehicle-to-grid technology, etc. 

 
240 New York State Department of Public Service and NYSERDA. 2021. “New York Power Grid Study.” Albany. Accessed at 

https://www.nyserda.ny.gov/About/Publications/New-York-Power-Grid-Study. 
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• Work with the NYISO: The State should continue to work with NYISO on market 

enhancements that facilitate the resource transition, support investment, minimize costs to 

consumers, and meet reliability.  

E7. Invest in Transmission and Distribution Infrastructure Upgrades 
As New York State moves forward in meeting the Climate Act requirements, there will be a need for 

significant investments in New York’s electricity transmission and distribution system to allow for the 

utilization of new renewable and energy storage resources and to meet growing electric load due to 

electrification. The scope and nature of these investments are expected to vary depending upon the 

location and type of energy storage and zero-emission generation resources that are added to the system. 

The REDCs should participate in utility and NYISO planning processes to identify sites in Disadvantaged 

Communities and legacy/rust belt cities that present economic development opportunities for 

consideration in these infrastructure investments, with particular emphasis on fulfilling supply chain 

needs to meet the Climate Act emissions reductions requirements. The PSC should continue to evaluate 

through its utility planning processes any changes to utility rates, tariff structures, or other rules to achieve 

the objectives of the Climate Act, including in support of economic development. The high-voltage 

transmission system, or bulk electric system, is operated by the NYISO, whereas the lower voltage, local 

transmission and distribution systems are owned by electric utilities. 

The most potent of the GHGs identified in the Climate Act is sulfur hexafluoride (SF6), which is 17,500 

times more potent than CO2 based on a 20-year global warming potential (GWP), and persists in the 

atmosphere for thousands of years. SF6 is most commonly used as an insulator in electricity transmission 

and distribution equipment and its use continues to grow. New York utilities were historically one of the 

largest emitters of SF6 but are now among the leaders nationwide in reducing leakage rates through 

voluntary reduction programs. These significant future investments in new transmission infrastructure 

should include a plan for fully phasing-out reliance on SF6, including measures for existing equipment, to 

minimize leaks as the State transitions to environmentally friendly and cost-effective alternatives. 

The Public Policy Transmission Planning Process is the primary mechanism that ensures the bulk 

transmission grid can enable New York State’s climate policies, which includes transmission upgrades 

that connect and transport renewable generation and energy storage resources to load centers. The PSC 

has issued multiple orders to initiate a statewide transmission planning process, which the utilities now 

refer to as the Coordinated Grid Planning Process, and is a requirement of the Accelerated Renewable 

Energy Growth and Community Benefit Act. The Coordinated Grid Planning Process will identify Phase 
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One transmission upgrades, which are local transmission projects that would address existing reliability 

needs but also have Climate Act benefits such as increased hosting capacity for renewable generation. 

Phase Two projects include local transmission upgrades that are needed to address Climate Act goals and 

requirements and would not otherwise be identified in the routine capital planning process of the utility. 

Finally, the utilities will need to coordinate with the NYISO to identify the most efficient mix of local and 

bulk transmission upgrades needed to meet the long-term Climate Act goals and requirements. In 

addition, the State approved contracts in April 2022 under a competitive procurement through Tier 4 of 

the CES to deliver renewable energy into New York City, which is particularly dependent on polluting 

fossil fuel-fired generation. 

The CJWG is supportive of this strategy, seeing it as key to building out renewable energy resources. It 

suggests the inclusion of additional actions, including proactively identifying key transmission and 

distribution upgrades, improvements, and new line construction needed to deliver renewable energy 

across the State and maximize the retirement of fossil fuel-fired resources. As recommended by the 

CJWG, this Scoping Plan recommends that state agencies and utilities approach interconnection through a 

justice-oriented lens where community-led and community-supported clean energy projects are facilitated 

and recognize that high interconnection costs for projects in Disadvantaged Communities are a barrier 

that needs to be addressed. 

Components of Strategy 

• Transmission and distribution expansion: The State should expand electricity transmission and 

distribution systems to support energy delivery and, building on the Power Grid Study, continue 

research, development, and demonstration (RD&D) and rapid deployment of advanced grid 

technology to: 

▪ Alleviate transmission system bottlenecks to allow for better deliverability of renewable 

energy throughout the State 

▪ Unbottle constrained resources to allow more hydro and/or wind imports and the ability to 

reduce system congestion 

▪ Optimize the utilization of existing transmission capacity and right of ways 

▪ Increase circuit load factor through dynamic ratings 

▪ Encourage utilities to accelerate cost-effective investments in their local systems that will 

facilitate renewable energy development and support electrification of other sectors, such as 

buildings and transportation, but also increase safety and resiliency 
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▪ Evaluate opportunities for energy storage to function and be compensated as a transmission 

and distribution system asset 

▪ Encourage agencies with roles in the Article VII siting process to prioritize transmission 

projects that are identified in the Coordinated Grid Planning Process or that provide Climate 

Act benefits 

• Strategic investment: NYPA, LIPA, and utility companies should continue with strategic long-

term transmission and distribution investments for expedited projects needed in the short-term 

(within approximately five years). Utilities should continue investments for local transmission 

and distribution investments within a utility’s footprint, and public policy needs should be 

declared in the current NYISO Public Policy Transmission Planning Process through Federal 

Energy Regulatory Commission (FERC) Order 1000. 

• SF6 emissions: DEC should adopt regulations to reduce SF6 emissions and establish a timeline 

for phasing out new SF6 equipment. New York should also collaborate with other U.S. Climate 

Alliance states to align policies across the country to drive a market shift toward SF6 alternative 

technologies nationwide. This will help New York’s power grid remain one of the cleanest, 

lowest emission grids in the country. 

• Hosting capacity: The State should focus on increasing hosting capacity with a holistic/top-down 

approach in order to accelerate adoption, while also being mindful of the tradeoffs between siting 

resources in high-cost areas and investments in transmission and distribution infrastructure to 

reach the most equitable cost option, support the integration of large-scale renewables and DERs, 

meet forecasted electricity demand growth with widespread electrification, and support economic 

development efforts. 

• Renewable Energy Zones: The State should create a database to identify Renewable Energy 

Zones and track renewable energy development and availability capacity in these zones. The 

database should inform recommendations for a process to establish Renewable Energy Zones 

where construction and interconnection of large-scale renewable generation is cost-effective, 

determine quantity of renewable energy targeted within each zone, and develop a plan for each 

Renewable Energy Zone to build sufficient transmission to ensure energy delivery within and out 

of the zone. 

• Upgrades for offshore wind: The State should conduct further planning and pursue system 

upgrades on Long Island and in New York City to facilitate 9,000 MW of offshore wind. 

• Multi-port infrastructure: The State should promote multi-port infrastructure investment to 

support and facilitate the growth of the offshore wind industry in New York. Future offshore 
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wind solicitations should continue to include a multi-port strategy and a requirement for offshore 

wind generators to partner with any of the prequalified New York ports to stage, construct, 

manufacture key components, or coordinate operations and maintenance activities. 

• Education: The State should continue engagement, outreach, education, and support for local 

municipalities, communities, and residents to improve acceptance of energy delivery projects. 

E8. Improve Reliability Planning and Markets 
Generation resources combined with the transmission and distribution systems, control centers, and 

wholesale markets provide a continuously operating, reliable system to service New York’s electric 

needs. All of these elements will need to make the transition and come together effectively to provide 

continuity of a reliable power system, while implementing the goals and requirements of the Climate Act. 

A flexible grid also necessitates an interconnected digital system passing data back and forth, which 

increases cybersecurity vulnerabilities and risks. These vulnerabilities and risks must be identified and 

mitigated. 

During the grid transition, several reliability challenges must be successfully managed; these challenges 

include the variety of resource and resource attributes and the anticipation of changing load needs and 

patterns. Continual study of needs through the NYISO’s Comprehensive System Planning Process and 

expansion of the transmission system to relieve constrained generation pockets will be needed to help 

increase electric grid reliability during the transition.  

With a supply mix increasingly composed of intermittent generation resources, the grid will face 

unprecedented challenges to remain resilient to weather events regardless of the location of supply 

resources. The current system is heavily dependent on existing fossil fueled resources to maintain 

reliability. To ensure reliability and that generation is available when needed, fossil fuel plants have dual 

fuel capability utilizing oil as a backup fuel during periods of high gas and electric demand. To replace 

these units, dispatchable and zero-emission resources will be needed to balance the system and must be 

significant in capacity, be able to come online quickly, and be flexible enough to meet rapid, steep 

ramping needs.  

The importance of developing large amounts of dispatchable generation is echoed in the Power Grid 

Study, Pathways Study, and NYISO Grid in Transition and Climate Change Study. Energy storage is one 

such resource that can provide benefits on the supply side at the generation level by providing 

dispatchable, flexible capacity, which results in lower generation costs and increased system reliability. 
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Energy storage can also provide benefits on the demand side at the customer level by providing flexibility 

and resiliency benefits for consumers through demand response and backup power supply. In addition, 

markets that incentivize resources with the desired attributes, provide optimal reliable grid management, 

and are sufficiently flexible to allow for technology innovation will help achieve the Climate Act 

requirements, while ensuring benefits for, and reduced impacts on, Disadvantaged Communities. This 

requires several forward-looking market designs that send the correct price signal at the appropriate time. 

Effective markets can help to actively facilitate the clean energy transition while supporting reliability and 

removing barriers to clean energy deployment.  

The CJWG generally supports the call for continued efforts to ensure reliability and improve resiliency to 

extreme weather events and climate change but suggests that the NYISO and its processes should be more 

transparent and information better disseminated with local energy advocates. It also suggests that there is 

a need to address extreme heat vulnerabilities beyond overcapacity to the grid, such as water demand for 

cooling of power plant systems, the declining efficiency and reduced output from combustion turbines 

and combined-cycle plants during high temperatures, and the expansion of metal in power lines as a result 

of extreme heat that results in sagging power lines and an increased risk of tree strike-related fires. 

Furthermore, the CJWG posits that investments in storm hardening infrastructure must be first 

implemented in historically overburdened Black and brown communities, since these communities have 

less access to cooling for summer storms, heating for winter storms, transportation, or savings. 

Components of the Strategy 

Planning and Analysis of Needs 

• Continual evaluation: The State should conduct established biennial evaluations to assess the 

state of bulk power system reliability in consultation with the federally designated electric bulk 

system operator (NYISO) and the New York State Reliability Council. These evaluations should 

ascertain if any program adjustments are needed to ensure continued safe and adequate electric 

service. They should be informed by the review of the State’s power system performance in 

conformance with established operations requirements and by relevant studies including the 

NYISO’s Reliability Needs Assessment and the NYISO 2021-2040 System & Resource Outlook.  

• Assessing climate change impacts: Power system studies and planning should consider analyses 

to integrate climate change impacts as needed for reliability and resiliency. Studies should reflect 

that risks and reliability challenges will change over time due to the impacts of climate change 

and the changes to the power system. 
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Resiliency 

• Infrastructure investment: The State should continue efforts to ensure reliability and resiliency 

of the electric grid to be able to withstand the effects of extreme weather events, which will be 

exacerbated by climate change. This work should include continued infrastructure investment 

such as storm hardening, elevating equipment and substations, and moving lines underground. In 

addition, design criteria must change over time and must reflect the impacts of climate change as 

needed. Given the impacts of storms on communities, investment in community outreach to 

provide effective communication, and support from the time of storm preparation through 

restoration must be made. 

Improving Grid Reliability through Markets 

• Market flexibility: The State should work with the NYISO to update the market products, 

requirements, and technology standards needed to maintain reliability over time so that all 

resources can participate in the market, based on their attributes, to provide the products and 

services needed for reliability. Undue costs, including creating barriers to renewables, should not 

be imposed that would impair meeting the Climate Act requirements. Reliability needs and risks 

will change over time, and the markets should reflect these changes as well. 

• Market participation: The State should work with the NYISO to expand wholesale market 

eligibility participation rules for new policy resources. The NYISO implemented the Co-Located 

Storage Resource Market Design, the first phase of a Hybrid Storage Model, where hybrid 

resources are allowed to participate as two separate resources located at the same site in 

December 2021. The NYISO is in the process of developing the next phase of the Hybrid Storage 

Model, which would allow for a more versatile “Aggregated” market design in to be completed in 

2022. The NYISO should also make changes consistent with FERC Order 2222 requirements. 

• Wholesale market improvements: The State should work with the NYISO to continue assessing 

opportunities to improve accuracy and granularity of wholesale market energy price signals, 

including shortage pricing, congestion relief, and peak/off-peak pricing. This should include the 

evaluation of the inclusion and valuation of ancillary market services in the context of integrating 

increasing quantities of renewable resources and other products.  

• Support flexible resources: The State should work with the NYISO to adapt current ancillary 

service market designs and look to add products that are needed to incent flexibility as needed to 

efficiently integrate renewables. The NYISO supports markets for energy, ancillary services, and 

capacity. The fundamental relationship among these markets will likely need to evolve. For 
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example, more revenue will likely shift to ancillary service markets over time as system needs are 

reevaluated in the context of integrating increasing quantities of renewable resources. This should 

include proactive development of new products needed; however, these new products should be 

structured properly to reflect only current system needs so as to not cause unnecessary costs. A 

balancing act is needed between developing the products and services of the future while not 

implementing changes before they are needed.  

• Resource adequacy: The State and the NYISO should examine all resource adequacy options 

and continue to improve resource adequacy contribution compensation, including the 

consideration of alternative market structures of procuring resource adequacy. In May 2022, the 

State and the NYISO were successful in advocating to FERC to ensure that buyer-side mitigation 

will not be applied to Climate Act resources and for alternatives that maximize access to the 

capacity market for public policy resources.241 The State and the NYISO should investigate how 

best to include all resources in the capacity markets, with the goal of reflecting dynamic smart 

loads in resource adequacy. The State and the NYISO should continue to evaluate the capacity 

market value of all resource types so that resources are paid for capacity consistent with the value 

they provide to the grid as well as allow fair access to the capacity market for energy limited 

resources and accurately reflect the value of such resources especially as the need for grid 

flexibility grows over time. 

• Value environmental attributes: The State should determine the most effective approach to 

incorporate environmental values in market pricing and/or in policy and investment benefit-cost 

analysis. There should also be consideration of improvements to current State programs to 

incentivize Climate Act resources through mechanisms such as Renewable Energy Certificates, 

Offshore Wind Renewable Energy Certificates, and storage solicitations. The State should 

consider changes and/or augmentation to the RGGI program to more fully reflect the cost and 

impact of emissions as represented in New York policy and consider if other changes are 

necessary in pricing in the wholesale markets to help achieve the Climate Act mandates, 

including a more rapid increase in renewable and storage build out and a transition of the fossil 

fleet. This assessment should consider the need for, and impact of such changes given the 

potential economywide program, as discussed in Chapter 17. Economywide Strategies. Finally, 

 
241 Buyer-side mitigation is a mechanism used in the capacity market that is intended to prevent bidders from artificially 

suppressing capacity prices. However, in practice, this can unintentionally favor fossil generators over clean resources. FERC 
Order is available here: https://elibrary.ferc.gov/eLibrary/filelist?accession_number=20220510-3099. 
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the State should consider a Clean Dispatch Credit for zero-emission, fully dispatchable assets that 

dispatch during peak load times. 

• Earnings adjustment mechanisms: The PSC should initiate a generic proceeding for earnings 

adjustment mechanisms to review and evaluate how the existing mechanisms are working, lay the 

groundwork and create consistency across the utilities where it makes sense to do so, and 

consider additional earnings adjustment mechanisms related to the decarbonization and social 

equity goals of the Climate Act. This review should be done on a periodic basis, and earnings 

adjustment mechanisms should be adjusted as necessary to encourage the needed outcomes. 

Support of Distributed Energy Resources and Demand-Side Opportunities 

• Demand-side opportunities: The State should expand demand-side opportunities and 

opportunities for flexible resources. It is anticipated that demand response resources will play a 

more critical reliability role in the future as the grid becomes more electrified and the load shape 

shifts. Demand response can also supply some amount of needed system flexibility without 

emitting carbon which is consistent with the 100x40 Climate Act requirement. There should be a 

holistic evaluation of both wholesale and retail demand response programs to identify gaps and 

opportunities for new programs or program changes to meet the needs of a changing grid. As the 

grid evolves with State policy, it will become more important that incentives are adequate for the 

participation of flexible resources in the real-time energy market. An efficient real-time market 

can create opportunities for resources to compete and meet rapidly changing system needs. The 

NYISO is evaluating prospective changes to the energy market in the context of its Grid in 

Transition efforts. 

• Market access for Distributed Energy Resources: The State should improve access for DERs 

and continue improvements to cost causation retail rate price signals through: 

▪ Continued promotion and improvement of the Value Stack compensation mechanism in the 

Value of Distributed Energy Resources proceeding 

▪ Continued innovation in demand-side management and DER programs, with a focus on 

expanding utility customer enrollment and performance 

▪ Continued promotion and improvement of Standby and Buy-back service rates 

▪ Increased deployment and efficient use of DER 

▪ Continued design and implementation of Distributed System Platforms and markets for DER 

products and services 
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• Availability of information: The State should enhance and augment the availability of public 

information to assist developers in making informed project development decisions. 

• Proactive advocacy: Based on available resources, the State should fund expansion of the 

existing office and team within DPS that systematically focuses on proactive advocacy at NYISO 

and FERC to provide DPS with the necessary resources to ensure that wholesale markets and 

planning processes align with Climate Act requirements and support environmental justice 

concerns while also maintaining reliability. The expanded DPS office should focus on improved 

coordination with other essential State agencies including NYSERDA and DEC. The DPS office 

should also monitor the developments of FERC’s recently created Office of Public Participation 

and work with both that office and its Environmental Justice senior advisor to assist and support 

increased participation by low-income New Yorkers at FERC.  

E9. Advance Demand Side Solutions 
Responsive demand presents an opportunity to optimize for the lowest system cost and most expeditious 

deployment of both clean supply and demand solutions by reducing the need for electricity, especially 

during peak hours. Peak demand hours occur when electrical power is provided for a sustained period at a 

rate significantly higher than the average supply level. Evaluating energy consumption on building load 

duration curves is a way to evaluate how consistently a building is using the energy it consumes and to 

provide a method to determine if there is an opportunity to implement peak demand saving strategies and 

reduce inefficient energy usage. As such, responsive demand should be analyzed and appropriately 

modeled as part of future generation and energy supply to allow for consideration of those modeled 

impacts on costs and timelines of power generation by decade and incorporation into system planning.  

Reducing demand and creating demand flexibility can significantly reduce scope and costs of 

infrastructure buildout and will yield GHG reductions, criteria pollutant reductions, and health benefits in 

the near term by reducing reliance on high-polluting peaker facilities. Continuing to focus efforts on 

reducing the peak demand now will ensure that as we build out a clean electric grid, we do not build extra 

capacity of renewable generation assets to meet a higher peak demand and run the risk of those assets 

being underutilized. Energy efficiency improvements and load management can also help businesses 

reduce costs to all electric customers and help avoid dual-fueled peaking units from switching to oil 

during gas demand peaks.  
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Components of the Strategy 

Planning and Analysis 

• Cost study: DPS and NYSERDA, in consultation with utilities, should complete a study on 

avoiding or reducing grid upgrade costs through the use of demand response and geothermal, 

including district thermal systems, with a focus on LMI individuals and Disadvantaged 

Communities.  

• Data availability: DPS, NYSERDA, and the NYISO should identify and make available key 

pieces of data needed for markets to facilitate the clean energy transition in real-time marginal, 

average emissions and/or zonal resource/fuel mix data, as needed from the NYISO and as defined 

by New York City and pertinent State agencies to facilitate cost-effective implementation of the 

Climate Act, Local Law 97, and to improve value of DER and demand response programs.242  

Development of Standards and Tests 

• Appliance standards: New York’s Advanced Building Codes, Appliance and Equipment 

Efficiency Standards Act of 2022 enables NYSERDA, with DOS, to establish and enforce 

efficiency standards for appliances and equipment that are sold, leased, or installed in New York 

in order to promote energy reduction, water conservation, GHG reduction, and/or increased 

demand flexibility. NYSERDA should prioritize State and federal appliance standards and adopt 

State equipment standards (or advocate for the federal government to adopt standards) that 

require a universal, standardized communication protocol in electric and heat pump water heaters, 

space heating heat pumps, EVs, and in-home batteries. 

• Program participation: The PSC and DPS should develop standards to enable “opt-out” 

programs rather than “opt-in.” Demand flexibility programs that are designed as opt-out instead 

of opt-in should include standards to ensure customers will see savings on their bills. 

• Benefit-cost analyses: The PSC should reopen the generic benefit-cost analysis proceeding to 

update costs and benefits, including Climate Act compliance costs (carbon and other 

environmental impacts), important non-energy benefits (such as localized health impacts and 

equity), and inclusion (or lack thereof) of customer cost contributions in order to accurately 

assess the true value of energy efficiency and demand response while complying with the Climate 

Act. This analysis should also consider the scenarios modeled in the integration analysis and 

 
242 A number of assumptions including for imports and exports from other regional transmission organizations and independent 

system operators must be determined. 
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discussed in Chapter 12. Buildings that describe the building improvements needed for 

widespread building efficiency and electrification and areas where backup sources of heat may be 

needed. 

• Equity of rules: The PSC and DPS should ensure that energy storage does not face double rules 

and unfair charges. The State should consolidate its permitting rules for energy storage so they 

can be evaluated in one process. Utility commissions should reexamine their tariffs on energy 

storage resources and ensure they are applied fairly. In March 2022, the PSC issued an order 

adopting new Standby Service and Buyback Service rates that included the adoption of a limited 

exemption from Buyback rates for standalone energy storage systems. This order will help to 

further develop and grow the energy storage market in New York that will be necessary to enable 

the State’s clean energy goals.243 The PSC also issued an order directing the utilities to file 

revised Buyback and Standby Service Tariffs,244 and those tariffs have been filed by the utilities. 

Prioritize Under-Resourced Communities  

• Engagement: Utilities should engage the community and partner with community-based 

organizations to learn about communities and identify needs and shared objectives.  

• Funding: New funding should be directed toward low-income and Disadvantaged Communities 

and existing funds should be made more accessible.  

• Metrics: In planning for a sustainable future, New York should work with communities to ensure 

appropriate metrics to track program success and partner with local governments to establish 

appropriate consumer protections. 

Invest in New Technology 
To achieve the 70x30 requirement, the focus should be on energy delivery, energy efficiency, and 

aggressive deployment of existing renewable energy and energy storage technologies. However, the 

100x40 requirement presents significant challenges that cannot currently be met by the deployment of 

these existing technologies. Current studies identify that, even after full deployment of available clean 

energy technologies, there is a remaining need for 15 GW to 45 GW of zero-emission, dispatchable 

electricity generation capacity in 2040 to meet demand and maintain reliability, although that gap may 

 
243 Case 15-E-0751, Order Establishing an Allocated Cost of Service Methodology for Standby and Buyback Service Rates and 

Energy Storage Contract Demand Charge Exemptions (March 16, 2022). 
244 Case 15-E-0751, Order Directing Standby and Buyback Service Tariff Filings (March 16, 2022). 
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change over time depending on forecasted demand.245,246 This calls for a focus on identifying and 

developing solutions for dispatchable technologies that can be called on as needed to balance supply and 

demand. In addition, these studies show a forecasted need of 111 GW to 124 GW in total generation 

capacity in 2040 as compared with the current electric system capacity of 37 GW in 2022. This equates to 

a three-fold increase in generating capacity between now and 2040. 

E10. Explore Technology Solutions 
Whether the answer is new long-duration storage technology or other new zero-emission, dispatchable 

technologies that may emerge due to RD&D efforts over the next two decades, the costs are likely to be 

high and aggressive action and smart planning will be necessary to make these fundamental shifts in our 

energy systems in the next two decades. While these actions will be costly, the health, societal, and 

economic benefits of the transition to clean zero-emitting technologies will be significant and the cost of 

inaction or insufficient action will far outweigh the costs of action. The utilization of technology solutions 

must be consistent with the requirements of Section 7(2) and 7(3) of the Climate Act in agency decision-

making.  

Moving forward, one technology focus is long duration energy storage. Achieving the Climate Act’s high 

renewable energy, zero-emission electricity system will require substantial amounts of energy storage 

operating over various time scales – spanning from minutes to hours, days, weeks, and even longer – to 

maintain grid flexibility, reliability, and resiliency. When it comes to alternative fuels, while some have 

potential to serve as flexible and dispatchable resources, many are unproven at commercial scale. Of 

particular interest is to ensure historically overburdened communities do not see an increase in co-

pollutants or reduction in air quality as a result of these alternative fuels. Therefore, further analysis, 

technical development, and research is needed in order to determine the feasibility and climate and health 

impacts of alternative fuels to ensure they provide net benefits. 

Nuclear power generation is a complex technology with potential impacts on host communities as well as 

questions relating to the impacts of nuclear waste on health and the environment. Yet at the same time, 

nuclear generation provides a significant amount of baseload resources and is zero-emission, providing a 

 
245 NYSERDA. 2021. “New York Power Grid Study.” Albany. Accessed at 

https://www.nyserda.ny.gov/About/Publications/New-York-Power-Grid-Study. 
246 New York Independent System Operator. 2022. “2021-2040 System & Resource Outlook (The Outlook).” Albany. Accessed 

at https://www.nyiso.com/documents/20142/32663964/2021-2040_System_Resource_Outlook_Report_DRAFT_v15_ 
ESPWG_Clean.pdf/99fb4cbf-ed93-f32e-9acf-ecb6a0cf4841. 
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complement to the increasing amount of variable generation renewables being added to the grid. Analysis 

should occur prior to the end of the Zero Emissions Credit program in 2029 to determine whether 

subsidizing any of the State’s remaining nuclear reactors will be necessary for meeting the 100x40 

requirement and/or whether more cost-effective and environmentally friendly alternatives are 

available. The analysis should consider the ability of nuclear to contribute to baseload and to meet 

reliability requirements, as well as cost, health, safety, community impact, and environmental concerns of 

nuclear power generation. 

The CJWG supports the near-term focus on achievement of 70x30 via deployment of currently available 

solutions. However, it expresses strong concern about the promotion of some emerging technologies, 

including green hydrogen, RNG, biofuels, biomass, and waste-to-energy, which it contends can add more 

GHGs to the environment rather than less and can also lead to more localized pollution concentrated in 

environmental justice communities. The CJWG highlights the need for further research and consideration 

of life cycle GHG accounting and potential air quality and health impacts of these technologies prior to 

supporting demonstration projects. The CJWG also recommends a life cycle analysis of the 

environmental, health, safety, emissions, and environmental justice impacts of nuclear fuel be conducted 

and the State proactively plan for the scheduled shutdown of the four reactors upstate.  

Components of the Strategy 

Solutions for Dispatchable Technologies 

• Determine technologies and define zero-emission: The PSC, in coordination with NYSERDA, 

DEC, and other agencies should identify, explore, evaluate, and support the development 

of dispatchable technologies and solutions as they emerge in support of the Climate Act’s 

requirements for a zero-emission electricity system by 2040 and for consistency with Section 7(2) 

and 7(3) of the Climate Act. This should include a comprehensive analysis of the life cycle of 

GHG emissions, benefits (health, environmental, and economic), safety considerations, and costs 

of these technologies. 

• Modeling: NYSERDA should conduct detailed, holistic, modeling within a zero-emission 

world. Modeling should include holistic integration of load, generation, and energy delivery and 

be flexible in the solutions chosen. While modeling is being completed, the State should move 

forward with known needs.  

• Support innovation and demonstration projects: NYSERDA should act as a hub for 

technological innovation and convene stakeholders and conduct strategic research on new 
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renewable and storage project technologies. NYSERDA should work with a consortium including 

but not limited to the NYISO, utilities, developers, and solution providers to bring technologies 

to large-scale deployment faster and more cost-effectively. This includes support for utility-scale 

demonstration projects for new technologies, including storage and transmission and distribution.  

• Federal resources: The State should advocate for and leverage federal and National Laboratory 

resources focused on identifying and commercializing advancements in transmission and zero-

emission dispatchable long-duration storage solutions. 

• Market enhancements: The State should continue market enhancements, such as adjusting 

capacity market valuation, market rules, and market incentives that better align the markets with 

the Climate Act to encourage the innovation that will support achievement of the 100x40 

requirement. Market solutions for these dispatchable technologies, such as long-duration storage, 

are important to support investment, minimize the cost to consumers, and support reliability. 

• Long-duration energy storage: NYSERDA should focus programs and funding on research and 

demonstration projects for the development of large-scale and longer-duration storage. The State 

should develop and expand a Storage Center of Excellence so that new technologies can be 

matured and deployed on the grid for large-scale testing as well as attract and engage relevant 

parties in collaborative efforts to address the challenges unique to long-duration storage.  

Alternative Fuels 

• Prioritization: During planning, the State should prioritize zero-emission resources (such as 

storage, energy efficiency, and renewable energy) where feasible when considering the need to 

meet demand for end uses, technology limitations, GHG emission impacts, and costs. Green 

hydrogen and RNG should be targeted to strategic uses or when needed for safety, reliability, 

resilience or affordability and should demonstrate air quality, health and life cycle GHG benefits 

including avoiding localized pollution in Disadvantaged Communities before implementation.  

• Analysis of impact: Further analysis, technical development, and research is needed in order to 

determine the feasibility, climate impact, and health impacts of alternative fuels prior to 

infrastructure investment. Technological innovation, development, and scaled deployment is 

needed in order to prove the effectiveness and economics of the technologies. Specifically, 

RD&D strategies should include: 

▪ Rigorous energy, GHG, and environmental sustainability guidelines and metrics for RNG and 

green hydrogen. Priority utilization should be provided for feedstocks with the lowest GHG 

emissions, with strong preference given to zero- or negative-emission sources 
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▪ Analysis of the potential air quality and health impacts of producing and using these fuels and 

best practices or end uses to minimize these impacts, including research into mitigating 

localized impacts in Disadvantaged Communities 

▪ Evaluation of the safety of green hydrogen storage and pipeline operation 

▪ Research on emissions controls that reduce/eliminate emissions (e.g., NOX from hydrogen 

combustion) and research on emissions (leaks) of hydrogen and associated climate impacts 

▪ The potential for negative or positive impacts on other economic sectors, such as waste 

management or agriculture 

Nuclear Generation 

• Evaluate the future role of nuclear generation: The State should evaluate the role of existing 

nuclear reactors within the 100x40 requirements as part of policy actions needed prior to the 

cessation of the State’s Zero Emissions Credit program in 2029, and also include the time needed 

for potential federal and State relicensing of these facilities and the time to determine refueling 

options for the different reactors.247 In addition, the State should consider the potential 

contribution of advanced nuclear technologies in achieving 100% zero-emission electricity by 

2040. Advanced nuclear reactors may provide a way to develop and deploy new nuclear 

resources faster, at lower cost, with improved safety mechanisms and with lower residual nuclear 

waste,248 but this potential has not been demonstrated and must be carefully and rigorously 

evaluated. Within this evaluation, the State should analyze the expense, health, safety, security, 

opportunity costs, community impact and environmental impacts of nuclear power generation, 

including but not limited to, fuel mining and production, nuclear waste disposal and site 

remediation. 

• Public input: If public policy mechanisms are proposed for the continuation of nuclear power 

generation, effective mechanisms for input and comments by stakeholders and the public should 

be implemented to include but not be limited to representation from customers, environmental 

interests, environmental justice communities, labor, local communities, and indigenous 

communities. 

 
247 U.S. Nuclear Regulatory Commission. 2022. “Reactor License Renewal Process.” Accessed at 

https://www.nrc.gov/reactors/operating/licensing/renewal/process.html.  
248 42 U.S. Code § 16271 
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Chapter 14. Industry 

14.1 State of the Sector 
Overview 
This chapter contains incentive-based strategies for mitigating the direct greenhouse gas (GHG) emissions 

attributable to certain industrial activities within the State. In general, the sector strategies in this chapter 

target the direct, on-site emissions that originate from stationary sources in sectors including 

manufacturing, mining, and quarrying,249 where 

such emissions are not already addressed 

separately in this Scoping Plan.250 Strategies for 

addressing emissions from the oil and gas sector 

are discussed in Chapter 18. Gas System 

Transition. Each sector is described in additional 

detail below. 

Manufacturing 

Manufacturing-based GHG emissions addressed by the strategies in this chapter are those associated with 

the combustion of fossil fuels and non-combustion industrial processes in the production of goods. The 

largest share of GHG emissions is created by the production of food, paper, bulk chemicals, glass, 

cement, metals, semiconductors, wood products, and plastics. 

As described in Chapter 4. Current Emissions, most emissions in the manufacturing sector come from a 

small subset of energy- or emission-intensive and trade-exposed industries,251 causing emission mitigation 

strategies in this chapter to emphasize approaches that are less likely to result in emissions and economic 

 
249 Manufacturing, mining, and quarrying are identified as Industrial Sectors by the North American Industry Classification 

System (NAICS) utilized by the U.S. Census Bureau. More specific production activities, including food, paper, and 
chemical manufacturing, are considered subsectors within manufacturing. 

250 As an example, the sectoral strategies in the Industry chapter do not address the indirect emissions associated by industry’s 
use of electricity or transportation vehicles.  

251 Energy-intensive industries consume a high amount of energy as a share of their economic output. In general, energy intensity 
is measured by comparing an industry’s energy expenditures as a percentage of its revenue (Appendix C, pg. C-4). 
Emissions-intensive industries are those that emit a high amount of GHG emissions relative to the value of their economic 
output. They include emissions produced directly or indirectly, such as through the use of electricity (Appendix C pg. C-5). 
Trade-exposed industries are producers in highly competitive markets where consumers are sensitive to price. Trade exposure 
is often measured by the extent to which products are bought and sold across jurisdictional boundaries (Appendix C pg. C-5). 

Emissions Overview  

Industrial emissions made up 9% of statewide 
emissions in 2019, including emissions from 
methane leaks and combustion from the oil and 
gas system in New York (45%), the direct 
combustion of on-site fuel (27%), emissions from 
imported fuels (20%), and non-combustion 
industrial processes (6%). 
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leakage. Appendix C sets out a method by which 

the State could identify energy- or emissions-

intensive and trade-exposed industries. 

Mining and Quarrying 

Mining and quarrying activities produce stationary-

source GHG emissions primarily from grinding 

equipment and diesel-powered material handling 

and moving equipment. Only a small share of the State’s GHG emissions are produced by mining and 

quarrying activities, some of which also occur within energy- or emission-intensive and trade-exposed 

industries and are thus addressed in these strategies similar to manufacturing activities.  

Other Energy- and Emission-Intensive Industries 

Given the 30-year time horizon of this Scoping Plan, it is possible that new potential industrial GHG 

emission sources may emerge or grow to become significant sources of GHG emissions. For example, 

energy-intensive operations such as data centers and cryptocurrency mining operations have the potential 

to consume significant amounts of electricity and, in some cases, have sought to generate their own 

electricity from fossil fuel combustion. While many grid-based electricity-intensive activities will be 

automatically decarbonized by 2040 in concert with the elimination of GHG emissions from the 

electricity sector (100x40), as covered in Chapter 13. Electricity, the additional electricity load could 

make it more difficult to meet the Climate Act’s 100x40 requirement. In addition, it is possible that new 

sources of fuel combustion and non-combustion process emissions will also emerge. Accordingly, the 

State should monitor and evaluate emerging industries and develop policy responses needed to ensure that 

those industries do not interfere with meeting the statewide emission limits or other Climate Act 

requirements. 

Industrial Sector Considerations  

In formulating sectoral strategies for industry, this Scoping Plan reflects several considerations specific to 

industrial emissions. The heterogeneous nature of industry, and the resulting need for customized 

solutions on an industry-specific and even factory-specific basis, may result in higher cost per ton of 

emissions reduced than from larger-scale measures in other economic sectors such as power generation or 

transportation. In addition, energy- or emission-intensive and trade-exposed industries are likely to 

represent a high share of industry sector emissions. These industries are both highly sensitive to increases 

Traditionally, energy-intensive and trade-
exposed (EITE) industries have been defined as 
those industries that exceed thresholds set for 
both energy intensity and trade exposure. With 
the increase in non-emitting energy supply, 
however, EITE industries are now more 
frequently defined as those that exceed 
thresholds for emissions intensity and trade 
exposure. 
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in the cost of energy or emissions, as well as limited in their ability to pass along higher costs to 

consumers due to trade competition. As a result, non-incentive-oriented approaches are likely to cause 

leakage, whereby businesses leave or avoid the State and locate in other jurisdictions where they can emit 

higher levels of GHGs than they could have had they remained in the State. This results in less economic 

activity in the State but may achieve no progress on reducing global emissions; in fact, it may increase 

emissions overall. The Climate Act requires that the Scoping Plan include mechanisms to limit emissions 

leakage, some of which were developed by the Just Transition Working Group (JTWG) and are described 

in Chapter 7. Just Transition. 

Near-term emission reduction opportunities in industry are likely to come primarily from energy 

efficiencies and some limited electrification for lower temperature processes. Greater emissions 

reductions (via the use of carbon capture, alternative fuels, or other) will likely occur in the longer term as 

innovation takes place and technologies scale, mature, and become more viable. However, significant 

opportunities for emission reductions currently do exist in industry and can be achieved primarily through 

increased organizational focus on energy management and efficiencies.  

Vision for 2030 
Industry’s contribution to meeting the 2030 GHG emission reduction requirement would be met primarily 

with continued investment in energy efficiency and some limited electrification within the sector. 

The Climate Act requires 40% GHG emissions reductions economywide from 1990 levels by 2030 and 

statewide energy efficiency of 185 trillion British thermal units (Btu) energy reduction from the 

forecasted 2025 energy demand. Industry’s contribution to meeting these targets would be primarily with 

continued investment in energy efficiency and some limited electrification within the sector. Energy 

efficiency has been embraced by the manufacturing sector because it is one of the most cost-effective 

methods for reducing its GHG emissions. Due to the potential to reduce the amount of energy that must 

be purchased, and thereby saving money, efficiency measures may at times be able to pay for themselves 

without government subsidy. Specific efficiency measures can include upgrading motors and drives, 

making operational changes to improve compressed air efficiency, and adopting smart manufacturing 

methods and strategic energy management principles. Due to the heterogeneity of the industrial sector, 

energy efficiency solutions will need to be customized to address specific needs.  
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Vision for 2050 
To meet the Climate Act requirement of an economywide 85% reduction in GHG emissions by 2050 

relative to 1990 and the goal of net zero emissions across the economy, the pillars of a decarbonized 

electricity supply and negative emissions will play a more significant role in the industrial sector. Most 

industrial facilities need high temperature heat in their manufacturing process, and solutions to reduce 

emissions from industrial heat could include green hydrogen and/or alternative fuels, as well as carbon 

capture, use, and storage. The use of alternative fuels is not a substitute for electrification, where it is 

reasonable and appropriate, for the sector. A few of these solutions are at the early stages of development 

and will require investment in research, development, and demonstration (RD&D) to prove at scale and to 

advance to market. In some limited instances, industrial sources might be able to qualify for the use of an 

alternative compliance mechanism if the New York State Department of Environmental Conservation 

(DEC) has established such a mechanism and if the source can meet the stringent requirements set out in 

the Climate Act to govern its use. To reduce emissions in the industrial sector by 2050, six key strategies 

have been identified. 

Existing Sectoral Mitigation Strategies  
Mitigation strategies are those that directly reduce emissions or sequester carbon. The State has already 

adopted several mitigation strategies that address industrial GHG emissions. The New York State Energy 

Research and Development Authority (NYSERDA), New York Power Authority (NYPA), and Empire 

State Development (ESD) each offer programs in this area, while DEC employs a regulatory approach. 

NYSERDA offers support to industry through a variety of programs, with a goal to promote energy 

efficiency, reduce GHG emissions, and deploy renewable energy. Programmatic support can be broadly 

categorized into four areas: technical assistance and training, equipment incentives, competitive grants, 

and RD&D support. An example of one of NYSERDA’s programs is the Strategic Energy Management 

Program, through which it offers training to industrial facilities to help optimize energy use through a 

continuous improvement approach. 

NYPA’s mission is to lead the transition to a carbon-free, economically vibrant New York through 

customer partnerships, innovative energy solutions, and the responsible supply of affordable, clean, and 

reliable electricity. NYPA Energy Services programs develop projects in the areas of energy efficiency, 

electric vehicles (EVs), distributed energy resources (DERs) such as solar and storage, smart street 

lighting, data-driven energy reduction, and other clean energy initiatives. 

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0062 
Page 272 of 445



 

Chapter 14. Industry 261 

ESD offers financial assistance (loans, grants, tax credits, venture investments) to incentivize industry in 

exchange for investment or job commitments, as well as technical assistance to conceive and scale 

disruptive technologies. For example, ESD’s Division of Science, Technology, and Innovation 

encourages greater collaboration between private industry and universities in the development and 

application of new technologies, including alternative energy systems. Another ESD program is New 

York Ventures, the State’s innovation venture capital fund that provides seed and early-stage venture 

capital funding to support and attract new high-growth businesses. 

DEC, as a regulatory agency, reviews air pollutant and other relevant permit applications for new 

industrial facilities, modifications to existing facilities, and relevant renewals of existing facility permits 

to ensure that the proposed actions are not inconsistent with and will not interfere with the attainment of 

the statewide GHG emission limits established under the Environmental Conservation Law (ECL).  

Key Stakeholders 
Engaging stakeholder input is critical in the implementation of the various strategies to ensure the 

solutions will have the intended impact and meet the needs of the market. Included in the dialogue should 

be entities such as, but not limited to, industrial trade associations, business associations, affected workers 

and unions, universities, manufacturing corporations, energy service and engineering companies, 

industrial equipment suppliers, New York electric and gas utilities, the U.S. Department of Energy, 

NYSERDA, NYPA, New York State Department of Public Service (DPS), DEC, ESD, New York State 

Department of Labor (DOL), the Office of Just Transition, and New York State Office of General 

Services (OGS).  

14.2 Key Sector Strategies 
There are six key strategies highlighted in this sector, as shown in Table 15. As described there in greater 

detail, the labor standards discussed in Chapter 7. Just Transition are intended to apply throughout this 

Scoping Plan, including for the industry sector, as a means of promoting good, family-sustaining, union 

jobs accessible to all New Yorkers and achieving a true just transition. 

Table 15. Industry Sector Key Strategies 

Strategies 
I1. Provide Financial and Technical Assistance 
I2. Incentivize Procurement of Low-Carbon Products 
I3. Support Workforce Development 
I4. Facilitate Research, Development, and Demonstration 
I5. Establish Greenhouse Gas Registry and Reporting System 
I6. Provide Economic Incentives 
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I1. Provide Financial and Technical Assistance 
The industrial sector is confronted with many barriers and other challenges to implement emission 

reduction strategies, the most significant of which include risk aversion that solutions will interrupt 

manufacturing processes, lack of in-house expertise in new technologies, lack of time to commit to 

energy savings solutions, lack of trust that the solution will deliver the intended benefits, and intense 

competition for internal company capital. The State should help overcome these barriers by providing 

technical and financial assistance in implementing various solutions for decarbonization. Specific 

solutions could include NYSERDA’s engineering study support, financial incentives to buy down project 

costs, and potentially NYPA’s Energy Solutions programs and its Power Proceeds programs within the 

geographic regions they serve. 

Implementation of this mitigation strategy would continue from the present until 2050. Most emissions 

reductions prior to 2030 will be achieved through energy efficiency and low-temperature electrification. 

As technology advances, support through this mitigation strategy will further enhance emission 

reductions by 2050 through other means.  

The transition for industry to decarbonize and embrace new technological solutions will take time and 

require State support. Providing clear market signals of long-term commitments would bolster industry 

confidence in decarbonizing the sector. 

The CJWG supports directing State assistance toward reducing industrial emissions in Disadvantaged 

Communities. Industrial facilities often disproportionately affect Disadvantaged Communities, and 

investments can be prioritized to target industries with the greatest impact on these communities. In 

addition, the CJWG noted that emissions reductions strategies for the industry sector do not mention 

regulation to drive down industrial emissions as close to zero as is technically possible. Additional 

regulation on industrial sources must be carefully considered within the Climate Act requirements to limit 

emissions leakage. 

In consideration of the CJWG feedback, it is acknowledged that, within the Climate Act requirements to 

limit emissions leakage, other potential measures must be carefully considered in the event that incentive-

based strategies do not achieve sufficient reductions of industrial emissions. This includes DEC’s 

authority under the Climate Act to promulgate regulations to control industrial emissions. In assessing the 

appropriateness of other measures, a primary consideration shall be the impact on the workforce and 

industry. 

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0062 
Page 274 of 445



 

Chapter 14. Industry 263 

Components of the Strategy 

• Efficiency and decarbonization programs: The PSC should continue to support and approve of 

funding for development of programs that embrace energy efficiency, electrification, and 

decarbonization and to adjust its efforts to ensure alignment with the Climate Act while also 

focusing investments and their associated benefits in Disadvantaged Communities. State 

programs administered by NYSERDA and investor-owned utilities should be complementary and 

coordinated to maximize both market impacts and federally supported decarbonization initiatives 

pursuant to the Inflation Reduction Act, the CHIPS and Science Act, and other federal funding 

streams.  

• Low-cost power programs: The State should continue to provide qualified industries and 

businesses with lower electric energy cost through allocations of NYPA power.  

I2. Incentivize Procurement of Low-Carbon Products 
Another strategy that has been identified to reduce emissions in the industrial sector is to create State 

procurement incentives so that manufacturers will produce less emission-intensive goods to capitalize on 

the increased demand for such goods.  

The initial focus for this effort should be to incentivize the manufacturing of lower-carbon building 

materials such as cement, steel, and aluminum. The public sector purchases a large proportion of building 

materials produced in the market. This enables the State to exert significant influence on the producers of 

building materials to develop low-carbon options across its entire range of products. At the same time, the 

standards for verifying what constitute a low-carbon product are relatively well-established for these 

types of materials.  

At present, about 28% of annual emissions associated with buildings can be allocated to the use of 

construction materials, primarily emissions associated with the production of concrete and steel as well as 

aluminum, glass, and insulation material.252 Demand for greener building materials from the private 

sector will spur manufacturers to reduce the embodied carbon in their products. However, there is an 

 
252 International Energy Agency and the United Nations Environment Programme. 2018. 2018 Global Status Report: Towards a 

Zero-Emission, Efficient and Resilient Buildings and Construction Sector. 
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opportunity to accelerate the growth of this demand via public procurement directives, given that nearly 

50% of all cement and 20% of all steel that is purchased in the U.S. is paid for with tax dollars.253 

There are many available pathways to offer advantages to providers of these low-carbon materials in the 

public procurement process. California’s Buy Clean program, for example, created a system in which 

selected building materials – structural steel, concrete reinforcing steel, flat glass, and mineral wood 

board insulation – used in public projects would need to meet minimum global warming potential (GWP) 

standards.254 Another option to enable low-carbon material procurement is to discount bid prices 

submitted for public work projects if the bidders are utilizing building materials with low GWP. New 

York recently passed a law that instructs OGS to examine available incentives, including bid discounts, to 

encourage the use of low-embodied carbon concrete in State agency projects.255 The exact method of 

supporting procurement of low-carbon products should be established through coordinated efforts of 

expert government stakeholders, with the interagency GreenNY Council, including NYSERDA, DEC, 

and other State agencies, leading the effort. The development of low-carbon procurement rules should 

seek to consider the product’s full life cycle emissions, where feasible, and safety and engineering 

validations should be addressed with regard to low-carbon construction materials and methods. 

Increasing demand for low-carbon building materials with public procurement directives will have a 

positive impact on the emissions associated with the State’s manufacturing sector. Just as the 

manufacturing sector is generally heterogeneous in nature, specific methods of reducing the GWP of a 

given building material vary by subsector (such as cement, glass, and steel). In general, interventions to 

reduce the GWP of a building material are identical to reducing overall emissions, and principally 

include, but are not limited to, more energy-efficient production, process changes, greener production 

inputs, and/or the sequestration or utilization of captured carbon dioxide (CO2). Some of the components 

in this strategy relate closely to those presented in Chapter 12. Buildings (Strategy B11) and several 

strategies in Chapter 15. Agriculture and Forestry. 

The cost implications of providing preferential procurement standards for low-carbon building materials 

are likely to be marginal given the relatively small share of overall project costs that these materials 

 
253 Dell, Rebecca. 2020. Build Clean: Industrial Policy for Climate and Justice. 
254 California Department of General Services. “Buy Clean California Act.” Accessed September 27, 2021, at 

https://www.dgs.ca.gov/PD/Resources/Page-Content/Procurement-Division-Resources-List-Folder/Buy-Clean-California-
Act. 

255 Chapter 724 of the Laws of 2021. 
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represent. Cement, for example, represents only an estimated 1.5% of public construction costs. 

Moreover, even today, many lower-carbon alternative products have comparable cost characteristics to 

legacy materials, and even more advanced methods of drastically reducing the GWP of building materials 

are unlikely to have a significant impact on costs. 

The CJWG supports this strategy, as well as other demand-side approaches, since State procurement 

preferences for low-carbon building materials can encourage less energy-intensive manufacturing in some 

sectors. The CJWG also recommended using a “best value” procurement framework to score bids that 

commit to climate mitigation efforts and related workforce, training, local hire, and apprenticeship 

programs targeted to residents in Disadvantaged Communities.  

In consideration of this CJWG feedback, it is recommended that the possibility of utilizing a “best value” 

procurement framework as described in the feedback be explored. Additional work is necessary to 

determine the legal and regulatory changes that might be required for such a “best value” procurement 

framework to be adopted. Development and utilization of such a “best value” procurement framework 

should include the application of labor standards, as discussed in Chapter 7. Just Transition. 

Components of the Strategy 

Given the public sector’s significant share of market demand for building materials and the critical need 

for increased supply of low-embodied carbon building materials, the State should increase purchases of 

low-carbon materials to provide manufacturers with an economic incentive to increase supply. 

• Identify carbon intense materials: First, the interagency GreenNY Council should develop a list 

of the most carbon-intense building materials and products eligible for incentives or preferential 

treatment in procurement.  

• Develop standards: After identification of eligible products, the interagency group should work 

with manufacturers, trade associations, researchers, and other like-minded states or federal 

agencies to set standards for determining the GWP of each building material.  

• Provide policy support: The State should implement policy mechanisms that provide advantages 

to projects or procurement bids utilizing products that meet or exceed GWP targets.  

I3. Support Workforce Development 
The workforce development enabling initiative is intended to expand the State’s existing green workforce 

and focus on training workers on existing decarbonization technologies and on newer solutions as they 
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become available. As of 2019, there were nearly 164,000 clean energy jobs in New York, a 16% increase 

since 2015. Jobs in this area are expected to continue to grow as skills will be needed for industry to plan, 

operate, and maintain various clean energy technology solutions. 

Industrial companies face several barriers in this area, including the need to invest the time and other 

resources necessary to provide the training and to maintain the dedicated in-house expertise to deliver it. 

However, these barriers can be mitigated by State programs designed to share in the risk of such 

investment by providing financial support for the training and by developing training programs geared to 

industry’s specific needs. NYSERDA and DOL have a long history of collaborating and delivering 

successful clean energy workforce development and training programs and can build upon that success to 

meet the Climate Act requirements and goals between now and 2050.  

The CJWG recommends these strategies ensure consideration of individuals in Disadvantaged 

Communities in business and workforce development efforts.  

Components of the Strategy 

The industrial sector will have both short- and long-term needs to train workers to assist in 

decarbonization. The State should undertake the following steps to assist in workforce development and 

training. 

• Expand training capacity: NYSERDA should partner with training organizations and 

businesses to increase the number of individuals being provided with training, with particular 

attention to displaced workers and increasing the number of individuals from Disadvantaged 

Communities being served by these programs. 

• Update training content: NYSERDA should work with training organization and businesses to 

update training content to prepare workers for jobs with both established and newly emerging 

clean energy technologies and strategies. This could be accomplished by issuing competitive 

solicitations, developing strategic partnerships with industry organizations, and supporting 

training activities that meet industry’s specific needs. 

I4. Facilitate Research, Development, and Demonstration 
While currently available market solutions for reducing industrial GHG emissions can help the State’s 

manufacturers make substantial progress in achieving the State’s 2030 and 2050 statewide GHG emission 
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limits, they will not be sufficient. Given the heterogeneity of the industrial sector, the specific solutions 

for subsectors will vary, but they broadly include four main categories: 

• Energy efficiency 

• Industrial electrification 

• Alternative fuels, feedstocks, and energy sources, and utilizing more renewable electricity 

• Carbon capture, utilization, and sequestration 

Given current trends, many of the required technologies for deep decarbonization of the industrial sector 

will not be available in the timeframe necessary for the State to meet its targets. However, the State could 

speed the deployment of some of these solutions with a robust RD&D agenda. This includes impacts on 

not only the industrial sector, but the buildings, transportation, and power sectors, which are all likely to 

benefit from advancement of many of these solutions. Research should also determine guidelines that 

indicate which solutions should be incentivized and the manner in which they should be deployed. These 

guidelines should be set to prioritize those with lowest cost and those that will result in the greatest 

reduction of GHG emissions. The guidelines also should ensure that solutions are pursued only if they 

meet benchmarks for environmental justice and equity as well as for economic and technical scalability. 

After this analysis, public capital should be directed at supporting solutions via research funding as well 

as pilot and demonstration projects. 

The CJWG has raised concerns around technology solutions such as carbon capture and storage and 

hydrogen. The CJWG supports reducing fossil fuel combustion for industrial heat, replacing it with 

electric heat whenever feasible. The CJWG inquired specifically as to the future use of green hydrogen 

and made the point that combusting hydrogen has the potential to produce potentially harmful levels of 

nitrous oxide (NOX) emissions. The CJWG recognized, however, that some industrial high-heat processes 

may not be electrifiable and that in these cases green hydrogen is a potential alternative fuel. In 

consideration of this CJWG feedback, it is recommended that identifying, quantifying, and mitigating or 

avoiding potential harmful effects associated with such new technologies and approaches, such as NOX 

emissions from hydrogen combustion, will be a necessary, critical concern of future research efforts. 
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Components of the Strategy 

As mentioned above, the State can speed the deployment of industrial decarbonization solutions with a 

robust RD&D agenda. This agenda should be informed by an analysis of which solutions will have the 

greatest impact on the State’s emissions.  

• Develop a scope of work for research: NYSERDA should develop a research agenda for 

industrial decarbonization solutions. This research should account for impacts on not only the 

industrial sector but also the buildings, transportation, agriculture, waste, and power sectors, 

which could benefit from advancement of these solutions. The research agenda should include: 

▪ Rigorous energy, GHG, and environmental sustainability guidelines and metrics 

▪ Analysis of the potential air quality and health impacts and best practices to minimize these 

impacts, such as emissions control technologies, as well as mitigating localized impacts in 

Disadvantaged Communities 

▪ Life cycle GHG accounting, with strong preference given to zero- or negative-emissions 

sources 

▪ The safety of green hydrogen 

• Issue a solicitation: NYSERDA should issue a solicitation for third-party services to conduct 

research and provide recommendations on the most appropriate areas for investment in emerging 

industrial decarbonization solutions.  

• Provide funding for research and pilot/demonstration projects: Based on the results of the 

analysis, NYSERDA should work to provide funding to optimally scale identified solutions. 

I5. Establish Greenhouse Gas Registry and Reporting System 
The ECL requires DEC to consider establishing a mandatory registry and reporting system for individual 

sources to obtain data on GHG emissions that exceed an established threshold.256 DEC should promulgate 

regulations to establish a new GHG registry and reporting system or expand the existing GHG reporting 

requirements. This could be accomplished as a component of another regulatory program, such as an 

economywide program of the type discussed in Chapter 17. Economywide Strategies. The system should 

include sources that currently report emissions data to DEC on an annual basis and expand the universe of 

facilities that are required to report by establishing a lower reporting threshold than currently exists. 

 
256 ECL § 75-0105(4). 
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Having a more complete picture of the amount of GHGs emitted from a larger percentage of facilities 

would allow for a more focused effort to reduce GHG emissions from existing industrial sources, which 

can often be accomplished by reducing fuel combustion. Since fuel combustion also releases other 

contaminants, including hazardous air pollutants, the communities in which these facilities are located can 

be expected to experience improved air quality and health outcomes. 

The registry and reporting system would allow DEC to collect, review, and make publicly available the 

submitted GHG emissions data. Facilities required to report GHG emissions to the new system would be 

responsible for the costs involved in generating and reporting the data. Reporting of GHG emissions by 

industry and verification of reported GHG emissions would not be expected to vary significantly from 

methods used by DEC for other pollutants but could result in additional administrative costs associated 

with the development of new or additional electronic reporting platforms and associated infrastructure. 

DEC would attempt to align, to the extent possible, the new reporting requirements with existing DEC 

and U.S. Environmental Protection Agency (EPA) GHG emissions reporting programs.  

Components of the Strategy 

• Develop internal draft of GHG reporting regulation: DEC should promulgate regulations to 

establish new or expand the existing GHG reporting requirements, which may be a component of 

another regulatory program, such as an economywide program of the type discussed in      

Chapter 17. Economywide Strategies. When developing the regulatory program, DEC should 

evaluate existing online reporting systems such as those established by EPA and the California 

Air Resources Board. DEC should work with the State’s Office of Information Technology 

Services or other appropriate entity to develop an online electronic reporting platform for this 

regulatory program. 

• Provide training to regulated entities: DEC should work with impacted facilities to ensure 

information exchange and to ensure that applicable reporting requirements are clearly understood. 

I6. Provide Economic Incentives 
The State should continue to develop an in-state supply chain of green economy businesses by 

offering economic incentives like loans, grants, tax credits, technical assistance programs, or even venture 

capital investments. 

One of the most prominent economic incentives that the State can use in attracting these businesses is the 

enhanced Excelsior Jobs Program for green economy companies that make products or develop 
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technologies that are primarily aimed at reducing GHG emissions or supporting the use of clean energy. 

This program awards refundable tax credits to green businesses that are committed to hiring workers, 

undertaking research and development, or making capital investments in the State, with credits provided 

only after the fact under a pay-for-performance model. 

NYPA has several economic development programs that support industry, other businesses, and not-for-

profits in the State. These programs provide either project funding or low-cost power, including 

hydroelectric power, primarily in exchange for commitments to retain or create jobs and invest capital in 

the State. An example is ReCharge New York, a program through which NYPA provides low-cost 

hydroelectric power to businesses and not-for-profit organizations throughout the State in exchange for 

investment or job commitments. In late 2020, NYPA adjusted the criteria for evaluating economic 

development awardees to include the applicants’ support of green jobs and manufacturing in the New 

York. 

The CJWG supports directing State assistance toward developing green economy businesses in 

Disadvantaged Communities.  

Components of the Strategy 

Green economy industries are poised for significant growth. Anchoring an in-state supply chain of 

growing green businesses will help the State meet its climate goals and requirements while also attracting 

new investments and jobs. 

• Offer economic incentives: These incentives should operate to secure green economy attraction, 

expansion, and retention projects. Implementation should include engagement with green 

economy businesses to identify potential in-state economic opportunities, engagement with 

awardees and suppliers of State green procurements to discuss potential in-state economic 

opportunities, and coordination with State partners to identify all relevant incentives. There 

should be coordination with Regional Economic Development Councils (REDCs) to identify sites 

in Disadvantaged Communities and legacy/rust belt cities with strong potential for revitalization, 

utilizing incentives to attract green economy business investment to those areas. 

• Implement complementary initiatives: These initiatives should focus on growing the 

workforce, supplier base, and market demand that will increase the State’s attractiveness as a 

location for these new green businesses.  
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Chapter 15. Agriculture and Forestry 

15.1 State of the Sector 
Overview 
Agriculture and forestry encompass multiple economic sectors that include livestock, crops, dairy, timber, 

wood products, and bioeconomy products. Greenhouse gas (GHG) emission sources include farm and 

forestry equipment, livestock, cropland, forest fires, decomposition of dead trees, and development of 

agricultural and forest areas. Emissions from farm and forestry equipment are addressed in Chapter 11. 

Transportation (Strategy T2). The agriculture and forestry sectors can also implement practices that 

enhance carbon sequestration, as forestland and cropland have the ability to sequester carbon dioxide 

(CO2) from the atmosphere and store it in trees, plants, and soils. Practices can also reduce fossil fuel use 

through the adoption of best management practice systems that help farmers make more efficient use of 

inputs such as manure and other nutrients. In addition, these sectors have the potential to drive emission 

reductions outside of the State by reducing the 

demand for imported goods and providing 

substitutions for more fossil fuel-intensive 

products. Each strategy will include increased 

technical services and financial assistance to 

improve access to programs and reduce barriers 

to access for historically unrepresented farmers 

and forest landowners. The New York State 

Department of Agriculture and Markets (AGM) 

Diversity and Racial Equity Working Group’s 

report will serve as a guide for related strategies 

outlined in this chapter.257  

 

The strategies described in this chapter address 

mitigation of agricultural GHG emissions, 

primarily methane and nitrous oxide (N2O) as well as carbon capture (or sequestration) primarily through 

the growth of trees and other plants but also through well-managed and healthy trees, plants, soils, and 

wood or bio-based products. Maximizing the carbon sequestration and storage potential in the agriculture 

 
257 New York State Department of Agriculture and Markets. 2021. Diversity and Racial Equity Working Group Report. 2021. 

Accessed at https://agriculture.ny.gov/system/files/documents/2021/08/diversityracialequityreport_1.pdf. 

Emissions Overview 

Agricultural emissions consisting of methane, nitrous 
oxide (N2O) and a small amount of carbon dioxide 
(CO2) represented approximately 6% of statewide 
emissions in 2019 from livestock (92%) and soil 
management practices (8%). However, agriculture 
and forestry also provide carbon sequestration 
benefits and can provide significant contributions 
toward achieving net zero total emissions from all 
sectors in the State. For example, annual carbon 
sequestration in forestlands (77%) and urban forests 
(14%) and long-term storage of carbon in harvested 
wood products (5%) provided 97% of the State’s 
greenhouse gas (GHG) emissions removals in 2019. 
The remaining greenhouse emissions removals are 
from natural and working lands. These benefits are 
also described in Chapter 19. Land Use. 
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and forestry sectors is a key strategy for achieving the Climate Act goal of net zero emissions across all 

sectors of the economy by 2050. 

Vision for 2030  
In contributing to the statewide 2030 GHG emissions reduction requirement, the agricultural sector will 

execute actions to reduce methane and N2O emissions. To reduce methane and N2O emissions, the 

agricultural sector will implement recommendations for livestock operations and cropland management. 

In addition, both the agriculture and forestry sectors will undertake measures to facilitate broad carbon 

storage and sequestration. Actions to maintain and increase carbon storage and sequestration on the land 

base in New York and in agricultural and forestry products include protecting farm and forest lands from 

conversion and development, afforestation and reforestation, improved forest management practices, 

cropland management practices (such as soil health management practices), and the long-term storage of 

carbon in harvested wood products (such as mass timber). Together, these actions will achieve 

approximately 30 million metric tons (MMT) carbon dioxide equivalent (CO2e) net sequestered annually. 

This chapter will focus on specific management practices and Chapter 19. Land Use will discuss 

strategies related to avoided conversion, afforestation, and reforestation. 

Vision for 2050  
The 2050 goal of the Climate Act is to achieve net zero GHG emissions statewide and a required 85% 

reduction in GHG emissions. Emissions reductions beyond 85% of 1990 statewide levels can be achieved 

through approximately 60 MMT CO2e net annual sequestration in the forestry and agricultural sectors and 

related land use practices (Chapter 19. Land Use). In addition, in 2050, agricultural GHG emissions will 

need to be further reduced from 2030 levels,258 which will require additional development of research, 

technology, and market solutions where the technical potential has yet to be reached. Support for New 

York’s bioeconomy is recommended to meet the Climate Act requirements and goals and will serve to 

grow the agriculture and forestry industries in New York by substituting products grown and produced in 

New York for imported fossil fuel-intensive products, which will contribute to reducing global GHG 

emissions and increasing sequestration in New York. 

 
258 Wightman, Jenifer, and Woodbury, Peter. 2020. New York Agriculture and Climate Change; Key Opportunities for 

Mitigation, Resilience, and Adaptation. Cornell University. https://cpb-us-
e1.wpmucdn.com/blogs.cornell.edu/dist/2/7553/files/2020/07/CarbonFarming_NYSAGM_FINAL_May2020.pdf. 
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Existing Sectoral Mitigation Strategies 
New York has 18.6 million acres of forests and 6.9 million acres of agricultural lands in production.259,260 

Over the last decade, farmers and foresters in New York have continued their efforts and investments to 

advance environmental sustainability and efficiency, both of which increase carbon benefits and climate 

resilience. There are several examples of these efforts: 

• New York dairy farmers made significant strides in reducing the carbon footprint per 

hundredweight of milk through greater efficiencies in precision feed management, reducing 

enteric emissions from cow digestion.  

• The New York State Methane Reduction Plan (May 2017) identified and set targets for reducing 

methane emissions from the agricultural sector.261  

• A suite of technical assistance and planning resources were developed through the Agricultural 

Environmental Management (AEM) framework on farm and forest GHG emission mitigation 

opportunities.  

• New York’s Climate Resilient Farming (CRF) grant program, which demonstrates how climate-

responsive efforts can be integrated alongside existing environmental and water quality 

agricultural programming, has awarded over $20 million in project funding, resulting in an 

estimated 370,000 MT CO2e reduced/sequestered. 

• Thousands of landowners have been assisted with forest management on more than two million 

acres of private lands through programs like the Forest Stewardship Program, Environmental 

Quality Incentives Program (EQIP), the 480-a Forest Tax Law program, Partnerships for 

Regional Invasive Species Management, Forest Health rapid response programs, and the Forest 

Health Diagnostic Lab. 

• The Forest Stewardship Council® and Sustainable Forestry Initiative® has provided Green 

certification on 800,000 acres of State forests. 

 
259 Albright, Thomas A., Brett J. Butler, Susan J. Crocker, Jason M. Drobnack, Cassandra M. Kurtz, William H. McWilliams, 

Randall S. Morin, Mark D. Nelson, Rachel Riemann, Lance A. Vickers, Brian F Walters, James A. Westfall, Christopher W. 
Woodall. 2020. “New York Forests 2017.” Resource Bulletin NRS-121. Madison, WI: U.S. Department of Agriculture, Forest 
Service, Northern Research Station. 118 p. https://doi.org/10.2737/NRS-RB-121.  

260 U.S. Department of Agriculture. National Agriculture Statistic Service. 2019. “2017 Census of Agriculture, Volume 1, 
Chapter 1: Part 32 State Level Data: New York.” Accessed at 
https://www.nass.usda.gov/Publications/AgCensus/2017/Full_Report/Volume_1,_Chapter_1_State_Level/New_York/nyv1.p
df. 

261 New York State Department of Environmental Conservation, New York State Department of Public Service, New York State 
Department of Agriculture & Markets, Soil and Water Conservation Committee, NYSERDA. 2017. Methane Reduction Plan. 
Albany. Accessed at https://www.dec.ny.gov/docs/administration_pdf/mrpfinal.pdf. 
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To continue to enable farmers to reduce GHG emissions and increase sequestration in soils through site-

specific practices on lands under their management, New York should utilize the AEM framework, 

overseen by AGM and the New York Soil and Water Conservation Committee (SWCC) and locally led 

and implemented by county Soil and Water Conservation Districts (SWCD). This existing framework 

should be coupled with new and expanded initiatives, research, development, and demonstration (RD&D) 

of novel approaches to reducing emissions and increasing sequestration capacity and increasing 

workforce capacity to scale up programs and initiatives. 

Management of New York’s forests, to promote tree health, recreation, wildlife habitat, and wood 

products, among other reasons, also has many implications for long-term carbon storage and 

sequestration. The New York State Department of Environmental Conservation (DEC) should continue to 

provide best management practices (BMPs) and guidance to foresters, promote programs including, but 

not limited to Regenerate NY, 480-a, Urban and Community Forest Grants, Partnerships for Regional 

Invasive Species Management, and forest health rapid response programs, as well as work closely with 

landowners to increase carbon benefits and climate resilience. 

Key Stakeholders 
Key stakeholders include landowners, organizations involved in outreach, education, and landowner 

assistance, private sector cooperatives and companies, agricultural support groups, forest product 

organizations, workforce development organizations, affected workers and unions, research entities, and 

the Legislature. Stakeholders involved in these roles are described below; however, this should not be 

considered an all-inclusive list. Stakeholders involved in more than one role are only listed once.  

• Stakeholders that hold forest land in New York include DEC, New York State Office of Parks, 

Recreation, and Historic Preservation (OPRHP), New York State Department of Transportation 

(DOT), New York Power Authority (NYPA), land trusts, utility companies, municipalities, 

municipal associations, local communities, timber investment management organizations, and 

private landowners.  

• Stakeholders involved in outreach, education, and other forms of landowner assistance include 

U.S. Department of Agriculture (USDA), New York State Department of State (DOS), New York 

City Department of Environmental Protection, county Soil and Water Conservation Districts 

(SWCDs), Cornell Cooperative Extension (CCE), the Society of American Foresters, 

International Society of Arboriculture, New York Society of Arboriculture, New York State 

Urban Forestry Council, ReLeaf, Master Forest Owners, Arbor Day Foundation, Forest Connect, 
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the Nature Conservancy, New York Forest Owners Association, New York Tree Farm, Empire 

State Forest Foundation, hunting stakeholders, arborists, and foresters.  

• Stakeholders involved in the creation, promotion, and use of forest products include the New 

York State Energy Research and Development Authority (NYSERDA), Regional Economic 

Development Councils (REDCs), Dormitory Authority of the State of New York (DASNY), 

Empire State Development (ESD), Empire State Forest Products Association, the Wood Products 

Development Council (WPDC), U.S. Green Building Council, American Society of Civil 

Engineers, American Institute of Architects, U.S. Department of Energy, Port Authority of New 

York and New Jersey (PANYNJ), Commercial Aviation Alternative Fuels Initiative, the Business 

Council of New York State, New York City Department of Buildings, pulp and paper 

manufacturers, lumber and veneer mills, furniture manufacturers, wood pellet plants, wood-fired 

power plants, and waste materials stakeholders.  

• Stakeholders involved in workforce development include Paul Smith’s College, Boards of 

Cooperative Education Services, the Workforce Development Institute, and affected workers and 

unions. Stakeholders involved in research efforts include State University of New York (SUNY) 

College of Environmental Science and Forestry (ESF), and Cornell University College of 

Agriculture and Life Sciences (CALS). Stakeholders involved in incentive programs and 

legislation include the New York State Department of Taxation and Finance and the State 

Legislature. 

• Farmers, State and federal agencies, the State Legislature, colleges and universities, county 

SWCDs, CCE, outreach and education agencies/facilitators, nonprofits, land trusts, farm 

organizations, private sector professional engineers and planners, financial lenders, watershed 

coalitions, municipalities, nongovernment organizations (NGOs), food processors and 

cooperatives, agricultural associations, and others may be integral to implementing strategies of 

the agricultural sector. Specific implementation leads and stakeholders are listed below for each 

strategy. 

15.2 Key Sector Strategies 
New York’s forests serve as a major carbon sink that hold 1,911 MMT carbon,262 nearly 10 times the 

amount of carbon produced by all sectors each year. In addition, forests sequester approximately 

 
262 Domke, Grant M., Brian F. Walters, David J. Nowak, James E. Smith, Stephen M. Ogle, J.W. Coulston, T.C. Wirth. 2020. 

“Greenhouse gas emissions and removals from forest land, woodlands, and urban trees in the United States, 1990-2018.” 
Resource Update FS-227. Madison, WI: U.S. Department of Agriculture, Forest Service, Northern Research Station. 5 p. 
https://doi.org/10.2737/FS-RU-227. 
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26.6 MMT CO2e annually.263 Recommended strategies to mitigate GHG emissions and sequester and 

store additional carbon from the agriculture and forestry sectors are discussed in the sections below. 

Although also connected to the agriculture and forestry sectors, additional strategies related to land use 

including avoided conversion of agricultural and forest lands, afforestation, and reforestation are included 

in Chapter 19. Land Use. The strategies contained in this chapter provide long-term, integrated 

approaches to achieving GHG emissions reductions while also ensuring food security, the creation of 

wood products, and promoting agricultural and forest adaptation in the face of a changing climate, while 

minimizing the potential for emissions leakage by farmers and foresters moving operations out of State. 

In addition, the recommendations presented below affect many other non-emission Climate Act goals. 

The key strategies within this sector are organized into four themes, as shown in Table 16.  

Table 16. Agriculture and Forestry Sector Key Strategies by Theme 

Theme Strategies 

Promote Sustainable 
Forest Management 

AF1. Identify Where Forest Management Provides the Greatest Benefits 
AF2. Prevent Forest Pests, Diseases, and Invasive Species and Restore Degraded 

Forests 
AF3. Maintain and Improve Sustainable Forest Management Practices and Mitigation 

Strategies 
AF4. Assist Landowners in Implementation of Sustainable Forest Management and 

Mitigation Strategies 
AF5. Support Local Communities in Forest Protection and Management 
AF6. Monitor Progress and Advance Forestry Science and Technology 
AF7. Conduct Education and Outreach on Forest Management 

Advance Livestock 
Management 
Strategies 

AF8. Advance Alternative Manure Management 
AF9. Advance Precision Feed, Forage, and Herd Management 

Improve Soil Health, 
Nutrient 
Management, and 
Agroforestry 

AF10. Advance Agricultural Nutrient Management 
AF11. Adopt Soil Health Practice Systems 
AF12. Increase Adoption of Agroforestry 
AF13. Develop Agricultural Environmental Management Planning for Climate Mitigation 

and Adaptation  
AF14. Monitor and Benchmark Agricultural Greenhouse Gas Emissions 
AF15. Establish a Payment for Ecosystem Services Program 
AF16. Bolster Local Agricultural Economies 

 
263 Domke, Grant M., Brian F. Walters, David J. Nowak, James E. Smith, Stephen M. Ogle, J.W. Coulston, T.C. Wirth. 2020. 

“Greenhouse gas emissions and removals from forest land, woodlands, and urban trees in the United States, 1990-2018.” 
Resource Update FS-227. Madison, WI: U.S. Department of Agriculture, Forest Service, Northern Research Station. 5 p. 
https://doi.org/10.2737/FS-RU-227. 
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Theme Strategies 

Promote a Climate-
Focused Bioeconomy 

AF17. Develop Forestry Training Programs to Support Expanding Workforce and Climate 
Knowledge 

AF18. Expand Markets for Sustainably Harvested Durable Wood Products 
AF19. Develop a Sustainable Biomass Feedstock Action Plan for Bioenergy and Low-

Carbon Products 
AF20. Increase Market Access for New York Low-Carbon Products 
AF21. Provide Financial and Technical Assistance for Low-Carbon Product Development 
AF22. Advance Bio-Based Products Research, Development, and Demonstration 
AF23. Advance Deployment of Net Negative Carbon Dioxide Removal 

 

Promote Sustainable Forest Management 
New York has 18.6 million acres of forests, covering approximately 62% of New York’s total land 

area.264 Through photosynthesis, forests absorb and store CO2 that can offset GHG emissions and reduce 

the impacts of climate change. New York’s forests hold an estimated 1,911 MMT of carbon,265 which is 

equivalent to the CO2 that would be produced to power all the houses in New York for the next 100 

years.266 However, there has been a trend in the loss of forested area in the past 10 years that has 

contributed to a decline in the net amount of CO2 absorbed by forests each year, from 30.3 MMT CO2e in 

1990 to 26.6 MMT CO2e in 2019.267 Further, annual carbon sequestration by forests is expected to decline 

slightly statewide by 2050 due to increased impacts from invasive species, forest pests, drought, flooding, 

storm damage, and lowered planting and regeneration success due to climate change. In addition to forest 

area loss as New York’s forests have aged, their annual carbon sequestration rate has slowed.  

Promoting a wide diversity of site-specific forest management strategies across the landscape, including 

harvesting, thinning, and/or leaving mature forests intact, will best help increase New York’s carbon 

sequestration, storage, and climate resilience. New York’s forests are managed for a wide variety of 

 
264 Albright, Thomas A., Brett J. Butler, Susan J. Crocker, Jason M. Drobnack, Cassandra M. Kurtz, William H. McWilliams, 

Randall S. Morin, Mark D. Nelson, Rachel Riemann, Lance A. Vickers, Brian F Walters, James A. Westfall, Christopher W. 
Woodall. 2020. “New York Forests 2017.” Resource Bulletin NRS-121. Madison, WI: U.S. Department of Agriculture, Forest 
Service, Northern Research Station. 118 p. https://doi.org/10.2737/NRS-RB-121. 

265 Domke, Grant M., Brian F. Walters, David J. Nowak, James E. Smith, Stephen M. Ogle, J.W. Coulston, T.C. Wirth. 2020. 
“Greenhouse gas emissions and removals from forest land, woodlands, and urban trees in the United States, 1990-2018.” 
Resource Update FS-227. Madison, WI: U.S. Department of Agriculture, Forest Service, Northern Research Station. 5 p. 
https://doi.org/10.2737/FS-RU-227. 

266 U.S. Environmental Protection Agency. 2021. “Greenhouse Gas Equivalencies Calculator. Division of Energy and 
Environment.” Accessed June 4, 2021, at https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator. Average 
emissions rates were used for this calculation. 

267 Domke, Grant M., Brian F. Walters, David J. Nowak, James E. Smith, Stephen M. Ogle, J.W. Coulston, T.C. Wirth. 2020. 
“Greenhouse gas emissions and removals from forest land, woodlands, and urban trees in the United States, 1990-2018.” 
Resource Update FS-227. Madison, WI: U.S. Department of Agriculture, Forest Service, Northern Research Station. 5 p. 
https://doi.org/10.2737/FS-RU-227. 
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reasons including promotion of tree health, downstream water quality, recreation, wildlife habitat, and 

wood products. How a forest is managed has implications for long-term carbon storage and sequestration 

depend on factors like forest age, health, and tree species, as well as how the wood is utilized following 

harvest. Guidance is needed to promote forest management regarding carbon storage and sequestration, 

climate resilience, and other climate-related issues using the strategies described below. The Climate 

Justice Working Group (CJWG) supports the strategies under the Sustainable Forest Management theme, 

however, suggests there is an over-reliance on voluntary incentive-based programs.  

AF1. Identify Where Forest Management Provides the Greatest Benefits 
Well-managed forests provide a wide array of benefits to humans and the natural environment including 

wildlife habitat, flood mitigation, recreational opportunities, health benefits, reduced heating and cooling 

costs, protection of air and water quality, and carbon sequestration and storage. Forest management 

actions need to be site-specific and targeted to provide the greatest benefits to New Yorkers.  

Identifying and prioritizing locations for forest management is an enabling strategy that will allow the 

State to target areas for forest management to maximize carbon sequestration and storage and climate 

resilience. DEC is currently working with SUNY ESF to develop site-specific models of aboveground 

forest carbon across the landscape which is expected to be complete in 2023, with updates and 

improvements expected to be ongoing. Barriers to this strategy include the ability to obtain and update 

light detection and ranging technology data, quantification of forest benefits such as forest resilience, and 

mapping of forest benefits. 

Components of the Strategy 

• Prioritization models: DEC should continue to work with partners such as SUNY ESF to select, 

implement, and develop prioritization models for forests in need of management, including those 

in urban areas, and small parcels owned by family forest owners.  

AF2. Prevent Forest Pests, Diseases, and Invasive Species and Restore 
Degraded Forests 
Invasive species means a species that is nonnative to the ecosystem under consideration and whose 

introduction causes or is likely to cause economic or environmental harm or harm to human health.268 

 
268 6 NYCRR 575.2(s), 576.2(e). 
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Invasive species may include plants, animals, insects, and diseases. In forests, invasive plants can rapidly 

change an area’s hydrology, displace native species, and prevent forest regeneration. Invasive plants were 

found in 55% of the most recent forest inventory analysis survey plots269 and 56% of private landowners 

were concerned about invasive plants in the most recent National Woodland Owner survey.270 Invasive 

insects and diseases such as emerald ash borer and hemlock woolly adelgid can cause rapid mortality to 

trees or contribute to a loss in tree health due to increased stress, contributing to mortality in the long-

term. In the most recent National Woodland Owner survey, 74% of private landowners were concerned 

about invasive insects and disease.271 By altering the forest ecosystem, preventing regeneration, reducing 

the growth and vigor of trees, and causing direct mortality, invasive species negatively impact the ability 

of New York’s forests to store and sequester carbon.  

DEC enforces 6 NYCRR Parts 575 and 576, regulatory programs regarding invasive species and 

6 NYCRR Part 192 for forest insect and disease control, and AGM enforces 1 NYCRR Chapter III related 

to insect and disease control. These programs seek to accomplish prevention, outreach, rapid response, 

and research on invasive forest species and diseases through its Invasive Species and Ecosystem Health 

program, Partnerships for Regional Invasive Species Management, the New York Invasive Species 

Research Institute, and the Forest Health Diagnostic Lab, as well as partners statewide. Climate change is 

expected to increase the competitiveness of invasive plants and increase the range and survival of native 

and invasive insects and diseases. Prevention, response, and restoration will be ongoing as new invasive 

species are introduced and the ranges and competitiveness of existing species in New York expand.  

Components of the Strategy 

• Increase prevention of invasive species: Currently, most of DEC’s invasive species prevention 

takes place through education and outreach activities. To increase efficacy, DEC and AGM 

should increase resources and strengthen its partnership with the USDA Animal and Plant Health 

Inspection Services to increase prevention of invasive forest pests and diseases entering New 

 
269 U.S. Department of Agriculture Forest Service. 2020. “Forests of New York, 2019.” Resource Update FS-250. Madison, WI. 

2p. https://doi.org/10.2737/FS-RU-250. 
270 Butler, Brett J., Jaketon H. Hewes, Brenton J. Dickinson, Kyle Andrejczyk, Sarah M. Butler, Marla Markowski-Lindsay. 

2016. “U.S. Department of Agriculture Forest Service National Woodland Owner Survey: national, regional, and state 
statistics for family forest and woodland ownerships with 10+ acres, 2011-2013.” Res. Bull. NRS-99. Newtown Square, PA: 
U.S. Department of Agriculture, Forest Service, Northern Research Station. 39 p. https://doi.org/10.2737/NRS-RB-99. 

271 Ibid. 
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York and the U.S. (such as Tree-SMART Trade) through strengthened regulations, inspection, 

and enforcement of wood packaging material and live plant imports.  

• Expand statutory authority: The State should enact legislation to expand the scope of ECL § 

9-1709 to provide DEC with more statutory authority to strengthen and amend 6 NYCRR Parts 

575 and 576 to allow more rapid listing of invasive species for regulation. 

• Support programs that combat invasive species: DEC already has response and monitoring 

programs for some of the major forest pests and invasive species in New York including kudzu, 

hemlock woolly adelgid, oak wilt, and southern pine beetle supported through federal grant 

funding and New York’s Environmental Protection Fund (EPF); however, additional staff 

resources and funds are needed to further reduce the loss of forest carbon due to forest health 

issues on private and public forest. DEC should facilitate additional capacity for rapid response 

teams for forest pest and disease outbreaks and invasive vegetation issues that negatively impact 

forest carbon (such as forest regeneration) as well as continue to aggressively implement forest 

and other management efforts that can help prevent impacts. Priority should focus on intervening 

where rapid, extensive loss of forest carbon sequestration capacity could occur.  

AF3. Maintain and Improve Sustainable Forest Management Practices and 
Mitigation Strategies 
Improving and expanding the use of sustainable forest management practices and mitigation strategies is 

ongoing and has direct benefits for carbon storage and sequestration. Current efforts by DEC include 

sustainability certification on State lands, the Forest Stewardship Program, EQIP run by USDA Natural 

Resources Conservation Service (NRCS), the 480-a Forest Tax Law program, and the Regenerate NY 

cost share grant program. 

Components of the Strategy 

• Invest in forest carbon research: DEC should work with partners like SUNY ESF, Cornell 

CALS, and others to support research, develop BMPs, guidance documents, and decision trees to 

inform forest management regarding carbon storage, carbon sequestration, climate resilience, and 

other climate-related issues including on improving forest resilience and vigor, regeneration, 

forest soils, and prevention of high-intensity wildfire. DEC should also work with partners to 

expand funding for and conduct peer reviewed climate, forest carbon, and applied forest 

management research in New York such as improving forest resilience, vigor, regeneration, and 

forest soil carbon storage. 
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• Establish a Forest Carbon and Climate Resilience working group: DEC should lead a 

working group to improve communication on carbon and climate best practices and improve 

implementation coordination. This working group should bridge the gaps and implementation 

needs of science, management, outreach, and on-the-ground practices.  

• Research carbon benefits of old-growth forests: DEC should work with partners such as the 

New York Natural Heritage Program to evaluate the carbon benefits associated with old-growth 

forests, including evaluating the carbon stocks of old-growth forest soils.  

• Develop best practices: DEC and AGM should develop guidance on forestry management 

practices to maintain or increase forest carbon stocks across the landscape while producing an 

annual sustained yield of durable wood products.  

• Implement forest carbon certification program: DEC should develop and implement a Forest 

Carbon Certification Program, where qualified forester participants with a certification credential 

would be able to work under State-funded forest programs and forest carbon programs. 

• Restore degraded forest assets: DEC should work with forest landowners to implement 

restoration measures in degraded forests through Regenerate NY and other programs to improve 

carbon storage, carbon sequestration, and climate resilience such as extending harvest intervals, 

uneven aged harvests, rehabilitating high graded and under stocked stands, and invasive species 

management and prevention. Restoration should be implemented on small forests parcels in 

addition to larger forested blocks. With current estimates of 1.1 million acres of understocked 

forests in New York, immediate action and substantial funding is necessary to rehabilitate these 

acres to increase their carbon sequestration potential.  

• Invest in financing options for upgrades and best practices: DEC should work with the 

WPDC, ESD, and NGOs to provide funding for low interest loans or grants for upgrading to new 

logging or manufacturing equipment to facilitate increased utilization, improved forest 

management, or BMPs to lower site impacts (such as machine tracks for wheeled harvesters to 

lower soil impacts). 

AF4. Assist Landowners in Implementation of Sustainable Forest Management 
and Mitigation Strategies 
Of New York’s forests, 73%, or 13.7 million acres, are owned by private landowners.272 The majority of 

all the carbon sequestration and storage occurs on these lands. Of these privately owned forests, only 

 
272 USDA Forest Service. 2020. 
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about 27% received professional advice within the past five years, only 18% had a written management 

plan,273 and only 9% (1.2 million acres) were under professional forest management through the 480-a 

Forest Tax Law Program, which provides tax incentives to landowners for forest management.274 In 

addition, the costs of maintaining a healthy forest, forest dieback due to pests and diseases, annual taxes, 

and shifts to smaller parcel sizes, these landowners have been facing increasing pressures to subdivide 

and develop their forested lands and convert forests to other uses, such as to agriculture, with more than 

65,000 acres converted in 2019.275 New programs should focus on landowners with smaller land holdings 

to increase the target audience and allow for diverse management objectives beyond strictly timber 

management. In addition to the 480-a program, other ongoing DEC programs that assist forest 

landowners include the Forest Stewardship Program, Regenerate NY cost share grant program, and 

USDA NRCS-run EQIP. The large number of private landowners who need to be reached could present a 

possible barrier to this strategy; however, improving sustainable forest management and mitigation 

strategies will help improve carbon storage and sequestration in New York, as well as climate resilience. 

Components of the Strategy 

• Expand education and outreach: DEC should work with partners such as CCEs, SWCDs, 

NGOs, SUNY ESF, Cornell CALS, the NY Forest Owners Association, and other organizations 

and universities across the State to provide, expand, and improve outreach and technical 

assistance on forest carbon and forest management to landowners including information about 

estate planning, intergenerational transfer, and the importance and contribution of working 

forestlands through programs such as the Forest Stewardship Program, AEM, Partnerships for 

Regional Invasive Species Management, and Master Forest Owners. 

• Amend Real Property Tax Law § 480-a: The State should enact legislation to amend Real 

Property Tax Law § 480-a to create tracks for forest carbon management, induce greater 

landowner participation and integrate stronger sustainability provisions (such as forest 

regeneration) with the primary goal to remain unchanged and encourage sustainable timber 

 
273 Butler, Brett J., Jaketon H. Hewes, Brenton J. Dickinson, Kyle Andrejczyk, Sarah M. Butler, Marla Markowski-Lindsay. 

2016. “U.S. Department of Agriculture Forest Service National Woodland Owner Survey: national, regional, and state 
statistics for family forest and woodland ownerships with 10+ acres, 2011-2013.” Res. Bull. NRS-99. Newtown Square, PA: 
U.S. Department of Agriculture, Forest Service, Northern Research Station. 39 p. https://doi.org/10.2737/NRS-RB-99. 

274 New York State Department of Environmental Conservation. 2020. “New York State Forest Action Plan: December 2020.” 
Albany. Accessed at https://www.dec.ny.gov/docs/lands_forests_pdf/nysfap.pdf. 

275 Malmsheimer, Robert, Patrick Heffernan, Steve Brink, Douglas Crandall, Fred Deneke, Christopher Galik, Edmund Gee, 
John Helms, Nathan McClure, Michael Mortimer, Steve Ruddell, Matthew Smith, John Stewart. 2008. “Forest management 
solutions for mitigating climate change in the United States.” Journal of Forestry 106. 
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management. The tax abatement benefit for landowners should remain unchanged with up to 

100% reimbursement to municipalities.  

• Enact new legislation: The State should enact legislation to create a new real property tax 

incentive (new Real Property Tax Law § 480-b) to allow private forest landowners to manage for 

multiple benefits (such as wildlife habitat, water quality, wood products, carbon sequestration, 

and carbon resilience) and, if desired, conserve their forests in natural conditions to participate in 

tax programs. Tax benefit to landowners should increase as the year of commitment increase, 

recognizing the accumulated annual sequestration benefits over time. This program should 

require a forest management plan written by a certified forester if harvesting is required. To be 

eligible for this program, a landowner would be required to enroll at least 15-acres of contiguous 

forested land. Initial benefits should start at a lower level than Real Property Tax Law § 480-a 

and a new Real Property Tax Law § 480-c with up to 100% reimbursement to municipalities.  

• Enact new legislation: The State should enact legislation to create a real property tax incentive 

(Real Property Tax Law § 480-c) to provide forest landowners a tax incentive to undertake 

practices that increase carbon storage, carbon sequestration, and climate resilience while 

addressing the need for additionality (additional carbon or climate benefits generated due to 

practices above the current baseline state). This program should be practice- and carbon 

inventory-based and require a forest management plan written by a carbon certified forester if 

harvesting. To be eligible for this program, a landowner would be required to enroll at least 

15-acres of contiguous forested land. The tax benefit to landowners should increase as the years 

of commitment increase to recognize accumulated sequestration benefits over time with up to 

100% reimbursement to local municipalities.  

• Support programs that provide technical assistance to private landowners: The State should 

expand the funding for cost share programs, such as Regenerate NY and AEM to assist forest 

landowners in increasing carbon storage, carbon sequestration, and climate resilience on private 

forestland, including restoration of degraded forests and implementing BMPs for forest carbon. 

The first round of the Regenerate NY program will help restore and afforest 503 acres of land to 

forest; however, support for this program will need to substantially increase to have a measurable 

impact on forest carbon benefits. The formal addition in 2019 of Forest Conservation Planning 

and BMP implementation into the AEM framework now provides technical assistance and 

funding from SWCDs to farmers with forestland to improve management of forest resources for 

multiple benefits, including carbon storage and sequestration. 
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• Establish equipment caches: DEC, SWCDs, NGOs, and the WPDC should establish equipment 

caches across the State to allow landowners and operators to borrow forestry and logging 

equipment to implement low-impact forest management for approved practices. 

AF5. Support Local Communities in Forest Protection and Management 
Local governments including counties and municipalities own approximately 1% of forested areas large 

and productive enough for wood production and have jurisdiction over land use planning and restrictions 

for forests within their boundaries.276 In addition, tree canopy covers 1.3 million acres of urban and 

community areas, storing about 32.1 MMT of carbon (equivalent to the CO2 that is produced to power all 

the houses in New York for one and a half years) and contribute to 1 million tons of gross carbon 

sequestration each year (equivalent to the CO2 that is produced to power 400,000 homes for one 

year).277,278 Increasing forest protection and management in local and urban communities will increase 

carbon sequestration and storage as well as climate resilience. In addition, trees in urban areas reduce 

overall energy use (such as through the reduced use of air conditioning) and therefore reduce GHG 

emissions. Current efforts by DEC include the Urban and Community Forestry Program, which provides 

education, outreach, guidance, and a grant program to local and urban communities, and the Community 

Forest Conservation Program, which provides funds to municipalities to acquire local forest lands to 

create community forests. However, urban and community tree cover is declining by about 6,720 acres 

annually.279 In addition, many municipalities lack a comprehensive plan and/or zoning ordinance or laws 

for forests, and often these documents do not clearly address forest retention and/or uses. In some cases, 

restrictions within municipal jurisdictions on forest management drive local landowners to develop their 

land.280 In addition, similarly to private landowners, the costs of maintaining a healthy forest, forest 

 
276 Daniels, Katherine H. 2005. A Municipal Official’s Guide to Forestry in New York State. New York Planning Federation, 

Department of Environmental Conservation and Empire State Forest Products Association. 31p. Accessed June 9, 2021, at 
http://cceonondaga.org/resources/municipal-officials-guide-to-forestry-in-new-york-state. 

277 U.S. Environmental Protection Agency. 2021. “Greenhouse Gas Equivalencies Calculator.” Division of Energy and 
Environment. Accessed June 4, 2021, at https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator. Average 
emissions rates were used for this calculation. 

278 Nowack, David J., Eric J. Greenfield, Robert E. Hoehn, and Elizabeth Lapoint. 2013. “Carbon storage and sequestration by 
trees in urban and community areas of the U.S.” Environmental Pollution 178, 229-236. 

279 Nowack, David J., and Greenfield, Eric J. 2018. “Declining urban and community tree cover in the United States.” Urban 
Forestry & Urban Greening 32, 32-55. 

280 Malmsheimer, Robert W., and Donald W. Floyd. 1998. “The Right to Practice Forestry: Laws Restricting Nuisance Suits and 
Municipal Ordinances.” Journal of Forestry 96(8): 27-32. https://doi.org/10.1093/jof/96.8.27. 
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dieback due to pests and diseases, annual taxes, and shifts to smaller parcel sizes, municipalities have 

been facing increasing pressures to subdivide, develop, or allow development on their forested lands.281  

Components of the Strategy 

• Provide guidance and support: DEC should work with partners, like SUNY ESF and Cornell 

CALS, to provide guidance, support, and funding to local communities to plan and implement 

forest maintenance projects that help communities adapt to climate change.  

• Provide BMPs: DEC should work with partners like SUNY ESF and Cornell CALS  to provide 

BMPs for urban forests including what trees to plant for carbon sequestration and climate 

resilience and ways to increase the lifespan of urban trees through improved maintenance. 

• Increase funding: The State should increase the funding levels and scope of Urban and 

Community Forestry Grants to assist local municipalities and private landowners in the 

management of the urban forests, including planning, planting, and maintenance of trees. Round 

15 of DEC’s Urban and Community Forest Grants funded 38 projects across the State; however, 

support for this program will need to increase to have a greater impact on urban forest carbon 

benefits. 

• Develop guidance and support: DEC and SWCDs should develop guidance for and provide 

support to local communities to establish or expand youth and young adult conservation corps to 

employ, and train youth for maintaining and improving urban forest management. 

• Support research: DEC should work with partners like Cornell CALS and SUNY ESF to 

increase urban forestry and forest carbon research on ways to maximize the carbon and other 

benefits of establishing and maintaining urban forests.  

AF6. Monitor Progress and Advance Forestry Science and Technology 
Tracking the carbon sequestered and stored by New York’s forests is critical to enabling and evaluating 

the success of carbon sequestration and storage. Monitoring forest carbon progress will help the State 

identify successful forest management strategies and provide further insight into what land use patterns 

can lead to the greatest carbon sequestration and storage. Monitoring will also help identify areas of the 

State that have low regeneration or stocking and areas that have been impacted by invasive species, 

wildfire, and other disturbances that need restoration efforts. DEC is currently working with SUNY ESF 

 
281 Malmsheimer, Robert, Patrick Heffernan, Steve Brink, Douglas Crandall, Fred Deneke, Christopher Galik, Edmund Gee, 

John Helms, Nathan McClure, Michael Mortimer, Steve Ruddell, Matthew Smith, John Stewart. 2008. “Forest management 
solutions for mitigating climate change in the United States.” Journal of Forestry 106. 
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to monitor forest carbon on a statewide level to support the annual GHG emissions inventory and 

additional efforts are underway by other organizations throughout the state and the northeast. DEC will 

work with partners to continue to track forest carbon and improve monitoring. 

Components of the Strategy 

• Monitor forest carbon: DEC should continue to work with partners like the U.S. Forest Service 

Forest Inventory and Analysis program, SUNY ESF and Cornell CALS to monitor forest carbon 

and evaluate tactics to determine efficacy and maximize efficiency.  

• Create science-based decision tools: DEC should work with partners like SUNY ESF and 

Cornell CALS to create science-based decision tools to help make the most efficient and cost-

effective decisions on forest-based climate change initiatives. 

• Improve forest carbon soils knowledge: DEC should work with partners to research carbon 

within forest soils and the associated belowground dynamics of this carbon pool.  

AF7. Conduct Education and Outreach on Forest Management 
Education and outreach to New York’s private and public landowners who can implement forest 

management practices and mitigation strategies is needed to ensure and enable the success of the 

strategies described in this chapter, which will in turn increase carbon sequestration and storage and 

climate resilience. In addition, the benefits forests and wood products provide should be promoted to the 

public to increase their use and for a better understanding of why protecting and managing forests is 

beneficial for carbon sequestration, wildlife, and the people of New York. DEC currently conducts 

education and outreach through individual programs such as the Forest Stewardship Program, EQIP, 

Regenerate NY, the Urban and Community Forest program, through partners like SWCC, and through 

efforts like #ForestryFridays on social media. Additional proactive education efforts could be beneficial 

for reaching new audiences. 

Components of the Strategy 

• Promote forest management: DEC should work with partners to build public acceptance for 

forest management and increase the adoption of climate focused forest management on all 

landownership types.  

• Expand outreach: DEC should continue to provide stewardship foresters, cooperating foresters, 

urban foresters, city planners, and local officials with outreach training, technical assistance, 

resources, and toolkits to better engage landowners and other stakeholders on climate change.  
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• Support urban forestry: DEC should continue to increase the promotion of urban forestry and 

tree care through TreeLine USA for utilities, TreeCity USA for communities, Tree Campus for 

college campuses, and ReLeaf efforts in communities across the State.  

• Support education and outreach: DEC should bolster urban forestry and natural resource 

education and outreach, especially in historically marginalized communities by identifying and 

working with local partners.  

• Promote New York wood products: SUNY ESF and WPDC should work with DEC to engage 

social media influencers and wood product manufacturers to promote New York wood products, 

including traditional and emerging wood products and utilization, as trendy, local, and 

sustainable. 

• Provide education and outreach: DEC should engage partners to provide education and 

outreach to the construction industry, architects, engineers, building designers, and the public 

about mass timber construction, harvested wood product applications, and the carbon mitigation 

benefits of substituting wood products instead of those that are fossil fuel-based. Education and 

outreach should include workforce training on the installation and use of wood in buildings and 

infrastructure. 

Advance Livestock Management Strategies 
The highest level of agricultural emissions, primarily methane and secondarily N2O, is attributed to 

livestock. Enteric fermentation from dairy and other livestock farms represents approximately two-thirds 

of agricultural methane emissions with manure management making up the balance. Therefore, the 

following strategies contribute to the deepest reductions in agricultural emissions, addressing methane 

reduction through manure management practices and precision animal feeding. Alternative manure 

management strategies rely heavily on the advancement of current programs led by the AGM, SWCC, 

NYSERDA, and county SWCDs. Precision feed, forage, and herd management strategies rely mainly on 

increased training and support to the farm community by Cornell CALS, CCE, nutritionists, and feed 

industry professionals; expanded use of monitoring and decision tools; and continued and enhanced 

research and development of feed supplements and additives for further methane reductions. 

AF8. Advance Alternative Manure Management  
The storage of manure is an important practice to facilitate nutrient management, reducing the need for 

synthetic fertilizers and mitigating runoff for the improvement of water quality. However, the treatment 

and storage of livestock manure can produce methane through the anerobic decomposition of the manure. 

Manure storages have caused the single highest increase in agricultural emissions from the 1990 baseline 
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year to today.282 Mitigation of this source of emissions ranges from technically feasible to challenging 

depending on the use of available strategies and technologies or through more innovative and advanced 

manure management system approaches. Manure methane reductions require an evaluation of new 

processes, technologies, and costs; overcoming storage retrofit and livestock bedding challenges; 

operating and maintaining systems for methane prevention or optimal capture and destruction to minimize 

methane loss and leakage; filling gaps in applied research as well as in-field leak monitoring processes; 

balancing nutrients and methane inputs with increases in imported organic waste processing; and 

improving quantification and verification of outcomes.  

This strategy can reduce methane emissions by implementing practice systems specifically planned and 

designed for each farm, including but not limited to cover and methane capture systems, anaerobic 

digester systems, composting, and other innovative systems that collect, capture, and destroy methane 

from manure storages or prevent methane production through alternative manure management practice 

systems. This strategy can also lead to creation of a renewable, alternative fuel to self-supply farm energy 

needs. The on-site use of biogas captured from manure management, where feasible and practical, is 

preferred before refinement of biogas into renewable natural gas (RNG) for on-site use and with emphasis 

placed on non-combustion applications such as use in fuel cells. The limited supply of biogas or RNG 

should be targeted to strategic uses such as locations where it can provide electric system capacity for 

buildings and transportation electrification by alleviating system constraints. Infrastructure needs for 

biogas or RNG from manure management should be consistent with the framework outlined in Chapter 

18. Gas System Transition.  

Air quality, health, and GHG benefits should be identified before implementation, including requirements 

to avoid localized pollution in Disadvantaged Communities. Specific components of this strategy, which 

include utilizing existing State programs and planning tools through AGM and the SWCC, can begin 

implementation immediately and can scale with additional resources dedicated to these programs. 

Through six rounds of funding, the CRF program has awarded $6.2 million for manure storage cover and 

methane capture systems, assisting 20 farms. While resources for this program have increased over the 

last seven years, increases in both public and private investment and outreach will be needed to have a 

greater impact on methane reductions. Longer timeframes will be required for other components relating 

to landowner and farmworker education, outreach, research, and market connections with NYSERDA and 

 
282 Wightman, J.L., and P.B. Woodbury. 2016. “New York Dairy Manure Management Greenhouse Gas Emissions and 

Mitigation Costs (1992–2022).” Journal of Environmental Quality 45: 266-275. 
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SWCDs as key partners. These strategies rely on the New York AEM Framework and strong incentives to 

implement alternative manure management systems.  

The CJWG favors imposing regulations on dairy and other livestock farmers to reduce emissions. The 

strategies described below rely more heavily on long established technical assistance and cost-share 

programs to achieve methane reductions from manure management. Feedback from the CJWG indicates a 

preference for manure management strategies upstream of the manure storage or that reduce animal waste 

generation at its source.  

Components of the Strategy 

• Expand funding for current programs: AGM and SWCC should continue to significantly 

expand CRF program funding to assist farmers in implementing alternative manure management 

practice systems that reduce methane emissions.  

• Expand private sector and NGO partnerships: AGM and SWCC should collaborate with 

NGOs and private industry partners such as the U.S. Dairy Net Zero Initiative and dairy 

cooperatives who are currently doing essential work to reduce emissions in the dairy sector to 

combine resources and expand outreach. 

• Expand farmer access: AGM and SWCC should increase farmer access to technical and 

financial assistance. This should prioritize historically unrepresented farmers and beginning 

farmers. Specifically, continue developing outreach strategies, gathering information, and gaining 

understanding of the experiences of historically unrepresented and beginning farmers. 

• Strengthen program policies: AGM and SWCC should refine current grant program policies to 

encourage manure management systems funded through State programs to incorporate methane 

prevention or mitigation strategies, including, site specific strategies that minimize methane 

emissions, and retrofit capacity for existing anaerobic storages.  

• Expand SWCD capacity: The State should expand capacity of SWCDs and partners to aid 

on-farm implementation of GHG emissions reduction and sequestration management practices.  

• Expand technical assistance: AGM, along with stakeholders, should increase technical 

assistance and engineering capacity for feasibility assessment, planning, design, operation, 

maintenance, and monitoring of alternative manure management systems.  

• Expand training: AGM and SWCDs should expand training to technical service providers and 

farm staff to design, build, operate, and maintain alternative manure management systems.  
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• Develop new funding opportunities: AGM should develop a State-funded loan guarantee 

program to stimulate investment in alternative manure management systems.  

• Expand purchasing opportunities: AGM and SWCC should explore the development of bulk 

buying programs to reduce core material and equipment costs (such as cover and methane capture 

systems, separators, standardized controls, and other components), similar to the solar industry 

and energy-efficient heating programs.  

• Advance energy production: NYSERDA, along with AGM, should expand support for the 

advancement of energy production and methane mitigation following a full life cycle analysis, 

including measurement and abatement of methane leakage, consideration for avoided emissions, 

and future innovations based upon the recommendations from the biomass action plan. Programs 

that incentivize anerobic digestion should require systems be built (or retrofit) for maximum 

methane mitigation to ensure development of well-managed, low emissions biogas or RNG 

production such as utilizing emissions minimizing technologies and techniques, minimizing fossil 

fuel use in biogas or RNG production, minimizing emissions from biosolids/digestate, and 

consideration of a regulatory framework to ensure best practices. 

• Minimize fugitive methane and co-pollutant emissions from energy production: AGM and 

NYSERDA should develop and apply standards for leak detection and repair from energy 

production systems. These standards will also include monitoring to guide management to 

minimize losses and optimize GHG emissions reduction benefit. DEC should use permitting, 

monitoring, and enforcement to limit methane and co-pollutant emissions from energy production 

such as anerobic digesters. 

• Align market opportunities: AGM and NYSERDA should align manure management systems 

designed for energy production, organic waste management, and methane mitigation with 

markets and private-sector investments (e.g., clean transportation standard, industry net zero 

initiatives, and others). NYSERDA and DPS, along with utilities and energy market participants, 

should identify energy pricing models and conduct a market-based study for waste-generated 

biogas. 

• Make market connections: AGM and NYSERDA should improve connections and markets 

between farms with alternative manure management systems and other businesses able to supply 

organic co-products or use products generated by such on-farm systems (such as electricity, heat, 

gas, and organic soil amendments).  

• Support research and outreach: AGM should implement long-term funding support for 

alternative manure management applied research and outreach, including evaluation of new 

processes, technologies, and GHG quantification and verification methodology for manure 
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management systems, quantification of methane leakage and detection, processes for realizing 

additional value from manure, and analyses for strategic development/siting of methane 

mitigating manure and organic waste management systems. Research efforts should also seek to 

improve estimates of methane emissions from anaerobic digestion and methods to reduce or 

eliminate these emissions.  

AF9. Advance Precision Feed, Forage, and Herd Management  
Methane is produced as part of normal digestive process in animals, especially ruminants. During 

digestion, microbes present in the animal’s digestive system ferment feed consumed by the animal. This 

microbial fermentation process, referred to as enteric fermentation, produces methane as a biproduct, 

which can be exhaled or eructed by the animal. Although methane from feed digestion represents the 

highest percentage of agricultural emissions, dairy and other livestock farms have improved feed 

efficiency, reducing methane emissions per unit of milk and other products since the 1990 baseline.283 

Additionally, over time, New York dairy farmers have made significant strides in reducing the carbon 

footprint per hundred weight of milk through greater efficiencies in precision feed management, reducing 

enteric methane emissions from cow digestion.284 

Deep reductions are required for New York agriculture to meet the Climate Act emission limits. 

Mitigation of methane emissions from enteric fermentation range from feasible to challenging from the 

implementation of precision feed, forage, and herd management through continued and enhanced training 

and support to the farm community to the expanded research and testing needs, of methane-reducing feed 

additives to determine long-term efficacy, safety, and scalability.  

To reduce methane and N2O emissions while achieving desired ruminant growth and lactation goals, this 

strategy requires the evaluation of new processes, technologies, costs, and returns; demands sustained 

adaptive management by farmers and advisors; flattening the learning curve by farmers, advisors, and the 

feed industry; filling gaps in applied research; and overcoming weather and market disruptions that can 

 
283 Capper, J. L,. and R. A. Cady. “The effects of improved performance in the United States dairy cattle industry on 

environmental impacts between 2007 and 2017.” Journal of Animal Science, Volume 98, Issue 1, January 2020, skz291. 
https://doi.org/10.1093/jas/skz291; 
Capper, J. L., R. A. Cady, and D. E. Bauman. 2009. The environmental impact of dairy production: 1944 compared with 
2007. J. Anim. Sci. 87:2160–2167. doi:10.2527/jas.2009-1781; 
Wightman, J.L. and P.B. Woodbury. 2016. New York Dairy Manure Management Greenhouse Gas Emissions and Mitigation 
Costs (1992–2022). Journal of Environmental Quality 45: 266-275. 

284 Ibid. 
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lower performance (producing lower quality forage). This strategy acknowledges that additional methane 

emission reduction may be realized from feed additives developed in the future and supports research to 

evaluate their potential. Research in combination with incentives may lead to substantial reductions in 

emissions. Some components of this strategy that include utilizing existing programs and planning tools 

can begin implementation immediately and be scaled up with additional resources dedicated to them. 

Longer timeframes will be required for other components relating to applied research and market 

development of feed additives with Cornell CALS and CCE as key partners for implementation. 

Components of the Strategy 

• Expand precision feed and forage education: AGM should work with partners such as Cornell 

CALS to expand outreach and education of precision feed and forage management to more 

ruminant livestock farmers, nutritionists, and feed industry professionals. Other stakeholders 

essential to this effort include milk cooperatives and processors. 

• Expand access to monitoring tools: AGM should work Cornell CALS to expand access to 

precision feed and forage management monitoring and decision tools (such as the Cornell Net 

Carbohydrates and Proteins System) applicable to a range of farm conditions and management. 

Farm use of the methane module within Cornell’s system should be increased and statewide 

benchmarks should be developed to gauge improvement overtime.  

• Support research and outreach: AGM and SWCC should implement long-term funding support 

for precision feed, forage, and herd management basic and applied research and outreach, 

including research for methane mitigating feed additives and outreach, training, and other forms 

of assistance to nutritionists and industry professionals regarding GHG reductions through feed 

management. 

• Expand SWCD capacity: The State should expand capacity of SWCDs and partners to aid on 

farm implementation of precision feed and forage management practices.  

• Establish co-product markets: DEC should explore establishment of a co-product market for 

food “wastes” supplied from food processors, retailers, or institutions for best uses, including as 

livestock feed.  

• Invest in science-based herd management: AGM should work with partners such as Cornell 

CALS to develop a science-based strategy focused on improving herd management decision-

making, which positively impacts cow efficiency to reduce GHG emissions while optimizing 

milk yield and return on investment.  
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• Facilitate technical assistance: AGM should facilitate technical assistance to improve access to 

programs, planning and monitoring tools, and financial assistance for on-farm implementation of 

precision feed-forage and herd management practices.  

Improve Soil Health, Nutrient Management, and Agroforestry 
Healthy soils and nutrient management provide for many functions and ecosystem services including 

sustaining the biological activity and diversity of the soil, water quality protection, nutrient cycling, and 

carbon sequestration. Practices that improve soil health help to buffer many of the impacts of climate 

change also increasing a farm’s resiliency. The following strategies focus on N2O reduction and 

increasing carbon sequestration.  

N2O makes up approximately 9% of all agricultural GHG emissions in New York. Improving nitrogen 

fertilizer and manure management is an effective GHG emissions reduction strategy that also provides 

other environmental and economic benefits. Efficient use of nitrogen fertilizer and manure can reduce 

N2O emissions from cropland, improve water quality, and save the farmer money.  

Improving soil health can increase soil organic matter to sequester carbon as well as maintain and 

enhance soil structure to increase water infiltration reducing drought stress; decreased runoff after heavy 

storms leads to better water quality; proper uptake of nutrients by plants reduces excess nutrients entering 

waterbodies; and maintaining or potentially increasing crop yields promotes food security. Existing soil 

health and water quality initiatives can be utilized to include GHG mitigation, taking a comprehensive 

approach to meeting multiple State environmental management goals. 

Agroforestry practices systems that add trees into areas of agricultural production have the potential to 

elevate local food production and resiliency; improve water and air quality; provide storm and flood 

mitigation increase drought resiliency; provide habitat, scenic vistas, and agritourism; and increase 

economic development and jobs. Some emission and sequestration strategies are long-term approaches. It 

can take decades to develop additional tree cover and years to build soil carbon.  

Although this chapter does not address fossil fuel emissions directly, advancing nutrient management and 

soil health management practice systems can reduce the number of farm equipment passes thus reducing 

the amount of fossil fuel use and fuel cost to farmers. 
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These strategies rely mainly on the continuation and expansion of current State efforts with 

implementation beginning immediately. Leads for these strategies include AGM, SWCC, DEC, SWCDs, 

Cornell CALS and CCE. Other key stakeholders include but are not limited to American Farmland Trust, 

land trusts, the Nature Conservancy, the Farm Bureau, and the fertilizer industry. 

AF10. Advance Agricultural Nutrient Management  
Farmers in New York have improved nutrient management on lands while increasing crop yields. 

Comparatively, N2O emissions from farms in New York are lower than in many other agricultural 

systems nationally and globally, making this mitigation strategy relatively easy to implement. However, 

continued emission reductions, including improved measurement of existing and future efforts, require 

comprehensive training in the use of nutrient management tools and in some cases new equipment and 

data collection. Further, extreme precipitation driven by climate change can aggravate nutrient loss from 

farm fields. As a result, implementation of this strategy requires sustained, adaptive management by 

farms and crop advisors.  

Managing the amount (rate), source, placement (method of application), and timing of plant nutrients and 

soil amendments is the continual process of nutrient management. Farms across New York will continue 

to reduce N2O emissions and nitrogen pollution to waterways while achieving desired yield and quality 

through continued and expanded nutrient management planning and implementation on crop fields, hay 

fields, pastures, orchards, vineyards, and other agricultural lands receiving nutrients. Agricultural 

productivity and food security are important drivers for climate policy. Nutrient management monitoring 

and tracking programs, like those led by Cornell’s Nutrient Management Spear Program,285 have aided 

farms to decrease nitrogen and phosphorus imports resulting in lower losses to the environment. Dairy 

and crop farmers will need additional applied research and aid to deploy effective tools to reduce GHG 

emissions on crop lands from fertilizer use. The CJWG is supportive of efforts to reduce N2O emissions 

through more efficient use of nitrogen fertilizers and has suggested consideration of a fee on such 

fertilizers as a potential mechanism to reduce their use. Fossil fuel prices and factors impacting global 

commerce drive fertilizer prices, and increases in fertilizer costs for farmers often result in expanded 

 
285 Cornell University’s Nutrient Management Spear Program works to conduct applied, field and laboratory-based research, 

facilitate technology and knowledge transfer, and aid in the on-farm implementation of beneficial strategies for field crop 
nutrient management, including timely application of organic and inorganic nutrient sources to improve profitability and 
competitiveness of New York State farms while protecting the environment. Accessed at 
http://nmsp.cals.cornell.edu/NYOnFarmResearchPartnership/DairySustainabilityIndicators.html. 
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utilization of manure and nutrient management.286 Introducing a fee on top of unstable fertilizer prices 

could place undue burden on farmers who are already facing thin margins.287 A fertilizer fee structure 

could reduce New York’s food security and cause emission leakage if farms struggle to remain viable or 

are unable to operate. 

Components of the Strategy  

• Expand funding and technical assistance: AGM and SWCC should increase support for 

planning, technical assistance, and soil health or nutrient management practice implementation 

through the AEM Framework and associated programs, including the CRF and Agricultural 

Nonpoint Source Abatement and Control (AgNPS) water quality program. This should include 

funding to quantify climate and co-benefits related to farm-level GHG emission accounting and 

reduction strategies. 

• Engage with and expand program participants: AGM, SWCC, and SWCDs should seek 

feedback from historically unrepresented and beginning farmers who are not currently engaged 

in practices and programs to remove obstacles for participation (such as holding focus groups, 

surveys, and farm-to-farm education).  

• Expand cost-share eligibility for historically unrepresented farmers and capital-intensive 

equipment: AGM and SWCC should expand cost-share eligibility for equipment needed by 

farms to implement more advanced soil health and nutrient management practices. Emphasis 

should be on improved access to technical and financial support for historically unrepresented 

and beginning farmers.  

• Expand SWCD capacity: New York should expand capacity of SWCDs and partners to aid 

on-farm implementation of GHG emissions reduction and sequestration management practices.  

• Enhance workforce training: AGM and SWCC should continue and enhance training for 

technical assistance providers, agricultural planners, farmers, and farm workers.  

 
286 Schnitkey, G., N. Paulson, C. Zulauf, K. Swanson and J. Baltz. September 27, 2022. “Fertilizer Prices, Rates, and Costs for 

2023.” farmdoc daily (12):148, Department of Agricultural and Consumer Economics, University of Illinois at Urbana-
Champaign. 

287 Outlaw, J. L., H. L. Bryant, J. M. Raulston, G. M. Knapek, B. K. Herbst, and B. L. Fischer. “Economic Impact of Higher 
Fertilizer Prices on AFPC’s Representative Crop Farms.” Agricultural and Food Policy Center, Texas A&M University, 
College Station, Texas. AFPC Briefing Paper 22-01, January 2022. Available at 
https://afpc.tamu.edu/research/publications/files/711/BP-22-01-Fertilizer.pdf 
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• Support implementation services: AGM and SWCC should support expanding capacity of 

custom farming service providers to aid on-farm implementation of nutrient management 

practices.  

• Increase use of existing tools: AGM should work with partners such as Cornell CALS, CCE, 

and others to increase the use of improved methods of monitoring performance via crop yield 

measurement, nitrogen use efficiency, and Whole Farm Nutrient Mass Balances (for farm-wide 

nitrogen management). These benefits of nutrient management should be documented and shared 

with farmers, policymakers, and the public.  

• Collaborate with industry led initiatives: AGM and partners should collaborate with industry 

led nutrient management initiatives and services, such as the 4R Nutrient Stewardship 

Program.288 They should also initiate and expand nitrogen efficiency and yield crop contests for 

peer-to-peer competition and informational opportunities.  

• Increase funding for applied research: AGM should implement long-term funding support for 

nutrient management applied research and outreach (such as management approaches and 

technology).  

• Increase outreach: The State should increase outreach to all farmers with the research and 

technical standards used in New York. The State should also increase outreach to consumers on 

the benefits of nutrient management, such as water quality improvements.  

AF11. Adopt Soil Health Practice Systems  
This strategy focuses on reducing net GHG emissions as well as increasing carbon sequestration and other 

environmental benefits through adoption of soil health management practice systems (such as 

combinations of cover and double crops, conservation crop rotations, perennial crops, prescribed grazing, 

and nutrient management), also referred to as regenerative agricultural practices. Implementing soil health 

management practice systems can also have the added benefit of reducing nitrogen fertilizer inputs, 

reducing operating costs, and improving a farm’s financial viability associated with the impact of extreme 

weather events caused by climate change. New York’s CRF program, launched as a pilot in 2015 to 

address climate change on farms, to date has awarded $20 million in project funding. Integrated into the 

AEM planning framework and modeled after the AgNPS grant program, the CRF program demonstrates 

 
288 4R Nutrient Stewardship provides a framework to achieve cropping system goals to incorporate the Right fertilizer source at 

the Right rate, at the Right time and in the Right place. New York State Agribusiness Association. Accessed at 
https://www.nysaba.com/4r-ny. 
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how climate-responsive efforts can be integrated alongside existing environmental and water quality 

agricultural programming. 

The State’s AEM framework provides cost-share funding and technical assistance for GHG emissions 

reduction activities for the practices described in the paragraph above, as well as other soil health 

management practices. Increasing funding opportunities for existing efforts such as the CRF program and 

enhancing technical assistance provided through County SWCDs will result in a higher rate of 

implementation and provide a familiar process to farmers within an infrastructure that already exists. CRF 

has awarded projects through six rounds of funding that are estimated to reduce emissions on farms by 

370,000 metric tons of CO2e. A significant amount of funding will be necessary to make further impacts 

on emission reductions.  

The CJWG supports soil health and climate resiliency and emphasizes removing barriers for historically 

unrepresented farmers, which aligns with the components of this strategy.  

Components of Strategy 

• Expand funding for current programs: AGM and SWCC should increase financial support for 

currently available and implemented practices. This includes expanded funding for CRF, AEM 

Base, AgNPS, increased payment rates, increased access, building equity into programs, reducing 

barriers that limit access in applications, increased technical assistance, encouraging adoption of a 

system of practices, developing a soil health standard, and establishing an annual goal for 

common practices. This should also include increasing awareness and support for urban soils and 

agriculture.  

• Engage with and expand program participants: AGM and SWCC should seek feedback from 

groups/communities not currently engaged in practices and programs (such as holding focus 

groups, surveys, farm-to-farm educational events and addressing urban soils and urban 

agricultural operations). Improving access reflects the need to ensure that all farmers can take part 

in these practices and programs.  

• Increase adoption of soil health practices on rented lands: AGM should increase practice 

adoption on rented and leased land. AGM should seek feedback regarding support needed for 

farmers not currently engaged in practices and programs and engage, educate, and incentivize 

landowners to increase adoption of practices on land they rent to farmers.  

• Expand capacity of SWCDs: The State should expand capacity of SWCDs and partners to aid 

on farm implementation of GHG reduction and sequestration management practices.  
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• Increase perennial plant systems: AGM and SWCC should support converting annual cropland 

to perennial hay land/pasture and forests where appropriate (such as steep slopes and highly 

erodible lands). This is a current effort supported through the State’s AgNPS and CRF programs.  

Research and trials should continue to determine the efficacy of perennial grains systems in New 

York State.   

• Increase integrated planning efforts: AGM and SWCDs should conduct comprehensive 

on-farm planning to include carbon sequestration goals, GHG emission, nutrient management, 

water quality, and soil health.  

• Increase use of precision and digital agricultural tools: AGM should support continued 

development and implementation of precision/digital agricultural tools and sustainable 

intensification, which is the sustainable increase in yields on current cropland to reduce stress on 

marginal cropland to support this mitigation strategy.  

• Develop tools for quantification of benefits: AGM, SWCC, and partners such as Cornell CALS 

should develop tools for verification of benefits and invest in remote sensing to quantify adoption 

of practices and environmental benefits.  

• Support research for monitoring and verification: AGM, SWCC, and partners such as Cornell 

CALS should establish and maintain a comprehensive RD&D strategy for monitoring and 

verification of soil health that address additionality and permanence to support State climate goals 

and enable federal and private funding of GHG emissions mitigation practices.  

• Support research for new innovative practices: AGM and partners such as Cornell CALS 

should establish and maintain a comprehensive research strategy in soil health to bring new 

practices and approaches (such as enhanced rock weathering and biochar) that increase 

sequestration rates, productivity, other environmental benefits, and scale for adoption.  

• Develop a business case for practices: The State should identify practice systems that can 

generate revenue and/or added value to the farm, as well as identify a variety of public and 

private funding sources.  

• Educate consumers: AGM should make efforts visible to the public through outreach 

campaigns making information more available, expand regenerative agricultural practices in 

marketing programs (such as New York Grown & Certified), and improve information provided 

to the public to help customers understand the practices involved in products they purchase.  

• Educate farmers and farmworkers: AGM, SWCC, and SWCDs should expand education and 

outreach to include all farmers and farmworkers and to support practice adoption and encourage 

coupling of practices into systems for maximum benefit. They should support farm-to-farm and 

peer-to-peer networking to elevate long-term adoption of soil health management practice 
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systems (such as through local farmer discussion groups). Collaboration with private industry and 

NGOs such as cooperatives will also be beneficial to support both farmer and consumer 

education. 

• Educate students: AGM, SWCC, SWCDs, and partners such as Cornell CALS and CCE should 

support agricultural and soil health instruction in schools and connect students with farms and 

farmers and the knowledge of the ecological benefit of healthy soils.  

AF12. Increase Adoption of Agroforestry 
Adding trees into areas of agricultural production increases carbon sequestration and other environmental 

benefits. Some examples of these production and conservation practices exist in New York. Current 

programs, technical services, and support should be leveraged to increase agroforestry adoption while 

new programs, increased investment in technical support, and capacity will be necessary. Challenges and 

barriers to wider adoption exist and must be overcome, including addressing the upfront costs to practice 

adoption; addressing land access and transfer issues/opportunities; filling gaps in research field trials, 

pilot projects, and market analysis in agroforestry systems; and addressing long-term management and 

maintenance needs and availability of appropriate tree species and survivability.  

Agroforestry adoption can contribute toward afforestation and reforestation goals, hence having a high 

GHG emissions mitigation potential. Implementation leads for this strategy include AGM, SWCC, 

Cornell CALS, SWCDs, and CCE. Other key stakeholders include American Farmland Trust, land trusts, 

The Nature Conservancy, New York Farm Bureau, and other farm-led organizations. The CJWG supports 

aiding historically unrepresented farmers in opportunities for securing farmland, aligning with strategies 

for long-term farm leases and land transfers necessary for perennial systems.  

Components of Strategy 

• Increase adoption of practices: AGM and SWCC should expand the CRF program to 

incentivize agroforestry and set acreage targets for priority practices. 

• Increase riparian buffers: AGM and SWCC should continue to emphasize forested buffers 

through the State’s AgNPS and Source Water Buffer Program, DEC’s Trees for Tributaries 

Program, and the USDA Conservation Reserve Program/Conservation Reserve Enhancement 

Program. 

• Increase silvopasturing: AGM, SWCC, DEC, SWCDs, and CCE should expand programs that 

plan, design, and implement silvopasture systems. Silvopasture systems integrate tress, livestock, 

and forage in intensively managed rotational grazing systems with a focus on proper site and 
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species selection for adding trees to ensure appropriate and responsible implementation of 

silvopasture systems. 

• Expand funding for existing programs: DEC should expand the Trees for Tributaries Program, 

the Non-Agricultural NPS Program, and Division of Fish and Wildlife Programs. 

• Advance alley cropping practices: AGM, SWCC, SWCDs, and partners such as Cornell CALS, 

SUNY ESF, and CCE should conduct field trials and pilot projects and expand landowner and 

farmworker education and technical assistance for alley cropping. 

• Increase SWCD capacity: The State should expand capacity of SWCDs and partners to aid on-

farm implementation of GHG emissions reduction and sequestration management practices.  

• Expand education and technical assistance: AGM, along with partners such as Cornell CALS, 

CCE, SWCDs, should expand education and technical assistance for agroforestry practices for 

beginning farmers and farmers experiencing or planning for generational transfer. Long-term 

planning is required for perennial systems.  

• Support long-term agricultural land transfers: AGM, American Farmland Trust, and land 

trusts should assist farmers in securing long-term leasing and farm transfer to historically 

unrepresented and beginning farmers; long-term leases are required for long-term perennial 

systems.  

• Support business planning and market development: AGM and SWCC should assist farmers 

with business planning and modeling for value-added practices in agroforestry. They should 

assist to expand supply chain development for new products in agroforestry. 

• Conduct outreach to financial lenders: AGM should work with partners such as CCE and 

Cornell CALS to conduct outreach on the environmental and potential economic benefits of 

agroforestry systems to financial lenders and insurance providers. 

• Collaborate with federal partners: The State should collaborate with federal partners to better 

align federal and State policy priorities. 

AF13. Develop Agricultural Environmental Management Planning for Climate 
Mitigation and Adaptation  
New York’s AEM framework, overseen by the AGM and the SWCC and locally led and implemented by 

county SWCDs, will continue to enable farmers to reduce GHG emissions and increase sequestration in 

soils and forests through site-specific practices on lands under their management. As climate change-

driven extreme weather impacts both farmland and watersheds across the state, AEM planning for climate 

mitigation and adaptation will improve water quality downstream by prescribing BMP systems that lead 

to a higher level of farmland resiliency.   
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AEM planning for climate mitigation and adaptation or the development of “Carbon Farm” Planning has 

the potential when implemented to elevate local food production and resiliency, water quality, air quality, 

storm and flood mitigation, public infrastructure protection, drought resiliency, habitat, scenic vistas, 

tourism, economic development, and jobs. A suite of technical assistance and planning resources should 

be developed through the AEM framework on farm and forest GHG mitigation and carbon sequestration 

opportunities, allowing for further planning and implementation of regenerative agricultural practices. 

This strategy is essential to the successful planning and implementation of practice systems that are 

tailored farm-by-farm for the reduction of GHG emissions, increased carbon sequestration potential, and 

elevated adaptation and resiliency on farmland. AEM planning resources should continue to be designed 

and made available in ways that are accessible and applicable to all farmers.  

Components of the Strategy 

• Develop carbon farm planning protocols: AGM and SWCC should develop planning protocols 

for Carbon Farm Planning by identifying gaps for future development, striving for compatibility 

among State and federal programs, and designing methods for collection and aggregation of 

outcomes from planned and implemented practice systems (such as estimates for GHG emissions, 

sequestration, and metrics for adaptation).  

• Pilot carbon farm planning: AGM, SWCC, and SWCDs should conduct on-farm piloting of 

Carbon Farm Plans.  

• Conduct outreach and education: AGM, SWCC, and SWCDs should provide communication 

of AEM Planning for climate mitigation and adaptation with farmers (such as case studies, 

learning from pilot farmers, training on farmer developed planning protocols/tools, and others).  

• Integrate carbon farming with existing programs: AGM should include planning protocols in 

AEM Base Programs and compatibility with federal programs. Priority practice systems from 

plans will lead to implementation of practices that reduce emissions and increase adaptation and 

resiliency, thereby reducing soil and nutrient losses to the watersheds. BMP systems will be 

implemented through direct investment by farmers, other private investors/lenders, as well as 

State and federal cost-share programs.  

AF14. Monitor and Benchmark Agricultural Greenhouse Gas Emissions 
Annual monitoring and benchmarking of GHG emissions mitigation, carbon sequestration, and adaptation 

performance across applicable areas of management on farms in New York is critical to determining 

success in meeting targets and providing further insight into what strategies lead to the greatest 

achievements. Information products provide useful, farm-level data for confidential benchmarking by 
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farmers as well as publicly available data through farm case studies (with farmer agreement) and 

aggregated datasets (at the State level, rather than the farm level) to support future policy, research, and 

implementation. Like the farm-level AEM planning strategy, this strategy is central to the success of all 

other agricultural mitigation efforts.  

Components of the Strategy 

• Establish funding: AGM and DEC should establish funding for an agricultural benchmarking 

and monitoring program for GHG emissions. This should be a partnership effort among groups 

such as Cornell CALS, CCE, SWCDs, famer groups, and agricultural industry groups. 

• Monitoring and benchmarking: AGM should develop methods for monitoring and 

benchmarking (including program staff and advisory committee). Benchmarking at the farm level 

for farmer use should be based on comparisons with the farm’s historical performance as well as 

the performance of similar types of farms (each kept anonymous). Benchmarking should also 

occur at the county and State level with aggregated, anonymous data based on comparisons with 

our historical performance. 

• Outreach: AGM and SWCC should introduce monitoring and benchmarking program with 

farmers and farm advisors.  

• Make data available: AGM should deliver data summaries of BMP implementation and 

associated estimates of GHG mitigation or sequestration levels for confidential farm-scale use 

and aggregated summaries for public use. Additional key performance metrics would be 

developed by the advisory committee/expert panel.  

AF15. Establish a Payment for Ecosystem Services Program 
Currently, farmers and forest landowners do not capture direct financial benefits from generating 

ecosystem services through their existing land management techniques. Agricultural and forested lands 

implementing conservation BMPs provide countless environmental benefits for surrounding communities 

including improved water quality, climate mitigation, carbon sequestration, increased biodiversity, and 

pollinator services. Establishing a payment for ecosystem services mechanism to provide a new structure 

for establishing and maintaining practice systems that reduce GHG emissions and sequester carbon in 

addition to providing other environmental benefits would provide additional incentives to farmers and 

forest landowners. A payment for ecosystem services program can be designed through existing programs 

and frameworks to address multiple services and evolve with changing needs and priorities of the State. 

This strategy supports the implementation of other strategies in this sector that rely on increased adoption 

of regenerative agricultural practices. 
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Components of the Strategy 

• Dedicate funding: AGM and DEC should establish funding for a payment for ecosystem 

services program to be developed for agricultural producers and forest landowners.  

• Develop and design program: AGM, SWCC, and DEC should research and design a payment 

for ecosystem services approach that will sustain our natural capital; provide ecosystem services 

of water quality, flood resilience, and climate stability; and include fair compensation for 

program participants.  

• Conduct outreach: AGM, SWCC, and DEC should conduct education and outreach regarding 

payment for ecosystem services program and benefits to local communities.  

• Pilot payment for ecosystem services program: AGM, SWCC, and DEC should pilot a 

payment for ecosystem services program for agricultural producers and forest landowners to 

ensure continued implementation of practices or actions that lead to increased ecosystem services.  

AF16. Bolster Local Agricultural Economies  
This strategy supports emission reductions by enhancing existing programs, and promoting the expansion 

of those programs, that encourage farm viability and resilient communities through the production and 

consumption of local food. Climate impacts, as well as COVID-19 impacts, have shown an elevated 

importance in the need for food security. This strategy is designed to enhance the expansion of markets 

and support for New York’s farming community. This strategy will help to enhance viability of New 

York’s diverse agricultural enterprises. To realize the full goals of our mitigation and sequestration 

strategies, the economic solvency of the agricultural community must be addressed. Much of this strategy 

relies on bolstering existing programs and initiatives. Implementation of these strategies are ongoing and 

will be scaled with increasing resources made available. AGM, OGS, ESD, and CCE are implementation 

leads and main partners in this strategy. This strategy speaks directly to the support of diverse farm 

operations including historically unrepresented and beginning farmers.  

Components of the Strategy 

• Expand procurement programs for New York products: AGM, OGS, and ESD should 

expand existing programs in the State that support local procurement of New York agricultural 

products (such as the Fresh Connect Checks Program, Farmers Market Nutrition Program, Farm-

to-School, and Nourish NY).  
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• Increase engagement and participation in State programs: AGM, New York State Council on 

Hunger and Food Policy, and ESD should engage with communities and producers to advertise 

these opportunities.  

• Expand education and outreach for new farmers: AGM should work with partners such as 

CCE to expand education and technical assistance for beginning farmers and generational 

transfer. They should assist farmers with business planning and modeling.  

• Support new agricultural products: The State, led by AGM, should help expand supply chain 

development for new agricultural products in New York such as agroforestry and perennial plant 

system products.  

Promote a Climate-Focused Bioeconomy 
The bioeconomy produces sustainable, renewable bio-based feedstocks, rather than fossil fuel-based 

feedstocks, to produce products that achieve the climate and social justice requirements of the Climate 

Act. New York’s forest product industry produces a diverse range of products and jobs. New York’s 

forests and wood products industries are directly responsible for nearly 40,000 well-paying jobs and more 

than $13 billion of economic output and are indirectly responsible for another 53,000 jobs and nearly $10 

billion of economic activity.289 In addition, there is an opportunity for enhanced carbon storage as long-

term, durable wood products store carbon. Furthermore, substitution of wood products for fossil fuel-

based and fossil fuel-intensive products displaces GHG emissions, such as in housing construction (see 

Figure 27).290 

However, there has been a decline in the number and diversity of primary wood products manufactured in 

New York directly from logs such as veneer, pallets, and boards over the last two decades, which has 

limited management options for forest landowners. To expand the wood products industry to store more 

carbon and facilitate sustainable forest management, additional wood product markets, further use of 

wood feedstock and residues, and more training is needed in these industries.  

 

 
289 New York State Department of Environmental Conservation. 2020. “New York State Forest Action Plan.” Albany. 144p. 

Accessed at https://www.dec.ny.gov/docs/lands_forests_pdf/nysfap.pdf. 
290 Perez-Garcia, J., B. Lippke, J. Comnick, and C. Manriquez. 2005. “An assessment of carbon pools, storage, and wood 

products market substitution using life-cycle analysis results.” Wood and Fiber Science 37: 140–148. 
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Figure 27. Carbon in Forests, Wood Products, and Concrete Substitution Benefits 

 
Adapted from: Perez-Garcia, J., B. Lippke, J. Comnick, and C. Manriquez. 2005. An assessment of carbon pools, storage, and 
wood products market substitution using life-cycle analysis results. Wood and Fiber Science 37: 140–148. 

AF17. Develop Forestry Training Programs to Support Expanding Workforce and 
Climate Knowledge 
As additional efforts to create additional wood product markets and the expansion of afforestation, 

reforestation, and other forest management efforts to enhance the long-term storage of carbon increase, an 

expansion in New York’s forestry workforce will be needed. There needs to be information on forest 

carbon management and climate resilience incorporated into existing forestry trainings and education 

programs to help encourage such an expansion. In addition, training programs focused on carbon 

sequestration, carbon storage, wood product development, and other carbon and climate-related areas 

need to be developed and promoted within the forestry sector to meet ongoing new demands. Information 

presented by existing programs will need to be aligned based on BMPs. 

Components of the Strategy 

• Support workforce development and training: DEC should work with partners such as the 

WPDC to develop and support workforce development and training programs for the forest 

sector, including incorporating forest carbon management into curriculums at the high school 

(such as the Boards of Cooperative Education Services) and college level and supporting existing 

training apprenticeship programs for careers in forestry and the forest product supply chain. 
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• Integrate forest carbon into education and outreach: DEC should integrate and support forest 

carbon, forest carbon management, climate change, and climate resilience into existing forestry 

training and continuing education programs. 

▪ Enhance cooperating consulting forester policy: DEC should add a requirement for 

continuing education in forest carbon or forest carbon management to Cooperating 

Consulting Forest Policy, CP-36, and approve rigor and accountability of the program. 

▪ Integrate forest carbon management: DEC should integrate forest carbon and forest carbon 

management into urban forestry and utility forestry training programs. 

▪ Bolster logger training: DEC and New York Logger Training should bolster support for the 

Trained Logger Certification Program and implement new training modules including forest 

carbon BMPs into the Trained Logger Certification program, including increasing carbon 

sequestration. 

• Provide outreach and education: SUNY ESF and Cornell CALS should provide outreach and 

education to the construction industry, architects, engineers, and the public on mass timber 

construction and use of harvested wood products (fire safety, high-rise applications). Education 

and outreach should include workforce training on the use and installation of wood in buildings 

and infrastructure.  

AF18. Expand Markets for Sustainably Harvested Wood Products 
Use of durable, long-lasting wood products, especially as a substitute for fossil fuel-intensive products 

like steel, concrete, brick, or vinyl, can reduce overall emissions for construction projects. Use of long-

lasting, durable wood products can reduce GHG emissions when they replace fossil fuel-based products, 

as illustrated in Figure 28.  

These products reduce net building and infrastructure GHG emissions and provide long-duration carbon 

storage. Some of the components in this strategy relate closely to those presented in Chapter 12. 

Buildings (Strategy B11) and Chapter 14. Industry (Strategy I2). In addition to substituting emissions for 

fossil fuel-intensive products, use of and markets for both high- and low-grade wood products benefits 

forest landowners and provides an economic driver for forest conservation, including to advance forest 

health and forest carbon sequestration. Execution of and carbon impacts from the strategy components 

listed below is expected to take five or more years, so implementation should begin as soon as possible to 

help reach long-term carbon sequestration goals. 
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Figure 28. GWP per Floor Component 

 
Adapted  from: Lippke, B., and L. Edmonds. 2006. Environmental performance improvements in residential construction: The 
impact of products, biofuels, and processes. Forest Products Journal 56(10):58–63. 

Components of the Strategy 

• Promote carbon storing materials: SUNY ESF, WPDC, ESD, and DEC should promote long-

term, durable wood products that store carbon and are substitutes for energy efficiency materials 

that are fossil fuel-based (such as cellulosic fiber insulation and hemp insulation replacing foams 

and research potential on uses for residues from wood and hemp product creation). In general, 

more long-term durable products should be incentivized over production of shorter-term and 

shorter-lived products; however, the market for wood residues and low-grade wood should not be 

disincentivized to prevent the degradation of existing forests and to allow for improved forest 

management practices that enhance sequestration and climate resiliency. 

• Advance building code changes: DOS and the New York City Department of Buildings should 

advance building code changes to adopt the International Code Council 2021 International 

Building Code. 

• Develop standards: NYSERDA should work with SUNY ESF, Cornell CALS, and DEC to set 

standards and specifications for a minimum portion of harvested wood products, such as mass 

timber or wood flooring, in new construction in certain State-funded/supported buildings and 

infrastructure projects when New York’s supply chain can cost-effectively meet the demand. 
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• Revise State procurement standards: OGS, DEC, GreenNY, and DASNY should revise State 

procurement specifications that limit the eligibility of wood products that meet the technical 

performance standards and set minimum standards for use of wood products in new State-funded 

construction and infrastructure projects as feasible. 

• Remove barriers: DOT, DEC, NYSERDA, PANYNJ, and EFC should remove barriers and 

create incentives for using wood for infrastructure applications, including bridges, sound barriers, 

transportation hubs, utility poles, marine and foundation pilings, retaining walls, solar energy 

infrastructure, docks, and piers.  

• Enhance supply chain: NYSERDA, SUNY ESF, and Cornell CALS, with consultation from 

DEC, should enhance New York’s supply chain for harvested wood products and fund innovation 

to develop mass timber applications using northern hardwoods. 

• Support research: NYSERDA, DEC, AGM, SUNY ESF, and Cornell CALS should support 

research and development demonstration, and technology transfer of wood utilization and wood 

innovations to scale the use and climate benefits of wood in the built environment. 

• Conduct research: DEC should work with partners to conduct research on emerging forest 

products and markets related to bioeconomy and harvested wood product initiatives. 

AF19. Develop a Sustainable Biomass Feedstock Action Plan for Bioenergy and 
Low-Carbon Products  
As detailed in this Scoping Plan and modeled by the integration analysis, widespread and rapid 

electrification is necessary to achieve the emission limits. Opportunities exist to utilize bioenergy 

resources to meet strategic needs in order to more effectively advance this aggressive electrification 

trajectory. The selection of feedstock, production method and end use for bioenergy products create 

highly variable outcomes for GHG emissions reductions, co-pollutant emissions, and health and 

environmental impacts. Additional research is needed to identify bioenergy product pathways that 

contribute to achievement of the emissions limits by reducing GHG emissions and supporting the pace of 

electrification envisioned in this Scoping Plan.  

A Sustainable Biomass Feedstock Action Plan will identify feedstock volumes and production methods 

that utilize New York biomass resources (wood and wood processing wastes, agricultural crops and waste 

materials, organics in municipal solid waste, animal manure, and wastewater treatment byproducts) in a 

sustainable, emissions-reducing and substitution-maximizing manner. The Sustainable Biomass 

Feedstock Action Plan will also consider other uses for these feedstocks, such as uses in low-carbon 

product development as described in Strategies AF20 and AF21. The Sustainable Biomass Feedstock 
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Action Plan should identify bioenergy and low-carbon product development pathways that demonstrate 

air quality and health benefits, including requirements to avoid localized pollution in Disadvantaged 

Communities.  

The CJWG expressed concerns about the combustion of biomass and biofuels due to their release of 

emissions, which are presented in Chapter 8. Public Health. Biomass and biofuel emission concerns 

raised by the CJWG will be addressed through their limited application, sustainability guidelines, life 

cycle analyses, and standards presented in the components below. Where it applies, biomass and biofuel 

use should be further integrated into and detailed within the components presented in Chapter 11. 

Transportation, Chapter 13. Electricity, and Chapter 16. Waste. All research and development strategies 

should leverage federal resources. 

Components of the Strategy 

• Develop sustainability guidelines: NYSERDA, AGM, and DEC should establish rigorous 

energy, GHG, and environmental sustainability guidelines and metrics for bioenergy products 

using life cycle analyses. Sustainability guidelines should also include the analysis of potential air 

quality and health impacts of producing and utilizing bioenergy products and include best 

practices to minimize these impacts, especially for Disadvantaged Communities.  

• Define sustainable feedstocks: NYSERDA should define sustainable feedstock production for 

bio-based processing to determine feedstock volume and practices that minimize total emissions 

as part of a biomass action plan. This should include an evaluation of cost-effectiveness and an 

assessment of activating former agricultural and underused lands (including former industrial 

lands) for more productive uses. 

• Incentivize residue feedstock use: NYSERDA, AGM, and DEC should work with SUNY ESF 

and Cornell CALS to establish preferential pricing to prioritize use of feedstocks that are residues 

from existing agricultural, forest, and waste systems (e.g., low-grade wood, wood residues, waste 

materials, and processing wastes). Feedstocks and products with the lowest GHG emissions 

following life cycle GHG accounting and analysis should be prioritized for incentives. Further, 

the potential for negative or positive impacts on other economic sectors, such as waste 

management, should be considered. 

• Develop net zero energy systems: NYSERDA and DPS should develop energy systems that can 

best support a net zero emissions economy in New York, including programs that leverage 

private capital to invest in conversion technology for bio-based feedstock into bio-based products. 
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• Identify efficient bioenergy pathways: NYSERDA should work with Cornell CALS and SUNY 

ESF to identify bioenergy pathways with high life cycle energy efficiency and high emissions 

reductions (from feedstock production, conversion, and delivery to the end user) that complement 

and support wide-scale electrification. NYSERDA and DEC should develop alternative fuel 

strategies for challenging to electrify applications. 

• Address hard to decarbonize fuel needs: NYSERDA and DPS should work with SUNY ESF 

and Cornell CALS to identify 2050 hard-to-decarbonize fuel needs (such as high-quality distillate 

jet fuels) and potential bioenergy development (feedstock supply chain, conversion systems, and 

end use markets) to meet these needs. The State should continue to follow developments on the 

federal level and be positioned to capture opportunities related to these future needs. 

AF20. Increase Market Access for New York Low-Carbon Products 
In the emerging field of low-carbon products, agricultural and forest residues are converted into 

biochemicals and biomaterials that are replacements for the petrochemicals used to create packaging, 

cosmetics, binders, absorbents, concrete strengtheners, and other products. These substitutes for fossil 

fuel products and fossil fuel-based products can reduce overall GHG emissions. However, production 

capabilities for low-carbon products are lacking in the Northeast and additional defining, monitoring of 

markets, research, and education are needed for use and promotion of these products. These efforts are 

expected take many years to be fully implemented and monitoring and promotion would need to be 

ongoing. Some of the components in this strategy relate closely to those presented in Chapter 14. Industry 

(Strategy I2). 

Components of the Strategy 

• Track low-carbon product market: ESD and NYSERDA should begin tracking and reporting 

on this market to spot emerging trends, innovative applications, external market opportunities, 

growth opportunities to guide the development. 

• Incentivize innovation: OGS should spur innovation through lead-by-example in low-carbon 

procurement requirements for State government (such as bio-based products and low-carbon 

concrete). 

• Identify substitutes that can be used now: NYSERDA should commence a technology 

readiness level analysis of low-carbon substitutes for fossil fuel-based products and fuels and 

identify the high value products from bio-based processing of New York grown feedstocks and 

invest in production facilities. 
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• Incentivize low-carbon products: NYSERDA should provide strategic use of incentives to drive 

the scale-up of high-demand products when the low-carbon product alternative is not yet cost-

competitive with the fossil fuel-based option. 

• Define standards for low-carbon products: DFS, the NY Green Bank, and the GreenNY 

Council should develop standards and guidelines for defining a low-carbon product, including 

ensuring sustainable feedstock production as defined by the biomass action plan (see AF19). 

• Incentivize existing businesses: NYSERDA, ESD, and DFS should expand access to 

low-interest loans or grants for existing New York State businesses to develop new low-carbon 

products lines by educating local banks on emerging biotechnologies and offering NY Green 

Bank loan guarantees. 

• Connect suppliers to corporations: NYSERDA should create a low-carbon products portal to 

facilitate connecting New York producers to corporations and other buyers that have made GHG 

emissions reduction commitments. The State should expand the NY Grown program to cover 

more products and add a low-carbon aspect. 

• Expand agroforestry forest products: AGM should help to expand production of high-value 

agroforestry products that contribute to maintaining healthy forests (sap/syrup production, nuts, 

mushroom cultivation, and ginseng production). 

• Provide education and outreach: DEC and AGM along with SUNY ESF should enhance the 

public’s understanding of the bioeconomy and its role in reducing GHG emissions.  

• Build buyer confidence: NYSERDA should provide consumer and business-to-business 

education on bio-based products and low-carbon products in order to build buyer confidence. 

AF21. Provide Financial and Technical Assistance for Low-Carbon Product 
Development 
In addition to State support for increasing market access, financial and technical assistance is needed to 

grow bioprocessing industries for low-carbon products from low-grade wood and other biomass residuals 

to create bio-based substitutes for fossil fuel-based products. This assistance must also include an 

evaluation for any potential emissions of co-pollutants from these processes and measures to reduce or 

avoid those emissions. Providing this assistance will ensure this strategy mitigates GHG emissions 

without unintentionally emitting co-pollutants. Some of the components in this strategy relate closely to 

those presented in Chapter 14. Industry (Strategy I2). 
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Components of the Strategy 

• Quantify bioprocessing investments: NYSERDA should develop criteria for qualifying near-

term bioprocessing capacity investments. 

• Promote high value outputs: NYSERDA, the Department of Taxation and Finance, and ESD 

should provide financial and technical initiatives to identify and promote the high value outputs 

from New York bioprocessing inputs. 

• Attract bioprocessing and bio-based products to the State: ESD should create an economic 

development initiative focused on attracting bioprocessing/bio-based product businesses to New 

York. 

• Incentivize low grade feedstocks: DEC and AGM should have preferential pricing for in-State 

low grade feedstocks that maximize carbon sequestration (organic waste streams, wood residues, 

marginal land). Creating market value for low-grade wood products can incentivize forest owners 

to manage their forests in a way that increases sequestration. 

• Invest in conversion technology: NYSERDA and the NY Green Bank should develop programs 

that leverage private capital to invest in conversion technology for bio-based feedstock into bio-

based products. 

AF22. Advance Bio-Based Products Research, Development, and Demonstration  
Bio-based products have the potential to replace fossil fuel and fossil fuel-based products, including for 

hard-to-decarbonize uses, to lower GHG emissions. Currently, incentives are required to make bio-based 

and low-carbon products economically competitive for use by industries. In addition, there is a potential 

for improved efficiency in bio-based and low-carbon products and further development of new products. 

To drive research and development, this strategy recommends developing a demonstration and pilot 

project portfolio to drive investment in the areas of alternative fuels, low-carbon products, and related 

sequestration that considers intersection of industrial or manufacturing, agriculture, transportation, and 

power generation sectors and funding innovation challenges and projects that can scale beyond business 

as usual to provide GHG emissions reduction benefits. These strategies are not currently underway in 

New York, and it is expected to take several years to develop products and complete research activities. 

The research agenda should include rigorous energy, GHG, and environmental sustainability guidelines 

and metrics, analysis of the potential air quality and health impacts and best practices to minimize these 

impacts, mitigation of localized impacts in Disadvantaged Communities, life cycle GHG accounting with 

priority utilization provided for feedstocks with the lowest GHG emissions, with strong preference given 

to zero- or negative-emissions sources, evaluation of emissions controls that reduce/eliminate emissions, 
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and the potential for negative or positive impacts on other economic sectors, such as waste management 

or agriculture. Research must quantify criteria pollutant emissions, ecosystem services, and 

bioremediation potential of deep decarbonization and net sequestration pathways analyzed under 

roadmap. This will enable pathways that contribute to improvements in these areas to be considered for 

pilot funding. 

Components of Strategy 

• Determine product gaps: NYSERDA, with partners such as SUNY ESF and Cornell CALS, 

should develop a research agenda scope for bio-based products by compiling a list of existing 

products and product efficiencies and evaluating these for gaps and potential improvements. 

• Solicit demonstration projects: NYSERDA should develop a solicitation to perform research 

and identify promising pilot/demonstration projects. 

• Fund demonstration projects: NYSERDA should fund research and pilot/demonstration 

projects identified in the research agenda scope as listed in the component above. 

AF23. Advance Deployment of Net Negative Carbon Dioxide Removal 
Carbon dioxide removal (CDR) pathways create a negative emissions profile for bioeconomy products 

and other economic sectors (long-duration carbon storage beyond net zero), helping to ensure that 

replacement of fossil fuel and fossil fuel-based products results in lower GHG emissions. Net negative 

CDR can provide permanent storage of atmospheric carbon. 

Many CDR feedstocks (such as agricultural waste and dedicated energy crops) provide ecosystem and 

bioremediation services during growth. CDR technology biochar is being used in the western U.S. to 

remove residual waste products from forest thinning to reduce wildfire risk, and it shows promise for 

urban organics management or as a replacement for fly ash in concrete. However, CDR biochar has not 

been widely used in northeastern forests and may be the most useful in ecosystems that need to have 

residual wood removed due to high wildfire risk. Carbon capture directly from the atmosphere is currently 

extremely expensive and as such is not widely used. DEC and NYSERDA, with assistance from SUNY 

ESF and Cornell, would need several years to begin to set up standards, identify CDR technologies and 

pathways, and identify research and development priorities.  
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Components of Strategy 

• Set goals for CO2 removal: NYSERDA and DEC should set clear goals regarding the use of net 

negative removal technologies, evaluate solutions viable today and monitor solutions that could 

be viable in the future. 

• Identify CDR technologies: NYSERDA, with SUNY ESF, should support the identification of 

verifiable and maintainable CDR technologies and pathways, such as direct chemical carbon 

capture and CDR options for biomass energy generation (biochar, capture, and storage). 

• Prioritize research needs: NYSERDA, with SUNY ESF, DEC, and Cornell, should develop 

RD&D agenda and priorities with initial work to focus on nature-based CDR pathways while 

examining the role of technology-based pathways in the future. 

• Fund demonstration projects: NYSERDA should fund demonstration projects of CDR 

technologies, such as such as direct chemical carbon capture and CDR options for biomass 

energy generation (biochar, capture and storage) to show the GHG benefits of these techniques 

over the life cycle of projects. 
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Chapter 16. Waste 

16.1 State of the Sector 
Overview 
The waste management sector, for the purposes of this Scoping Plan, includes all aspects of materials 

management and wastewater treatment. Materials management includes waste reduction, reuse, recycling 

(including organics recycling), combustion, and landfilling. In New York, more than 18 million tons of 

municipal solid waste (MSW) is generated each year, which equals 1,850 pounds for every person that 

lives in the State.  

MSW generated in New York is managed through recycling (including composting and other organics 

recycling), combustion, landfilling in-State, and export for landfilling or combustion out of State. As 

shown in Figure 29, 19% of the MSW generated was recycled, 15% was combusted, 39% was landfilled 

in New York, and 27% was exported to other states for landfilling or combustion in 2018. 

Figure 29. End Use of MSW Generated in New York (2018) 

 

Source: DEC Solid Waste Annual Report. 

Many facilities are needed to manage the MSW generated and handled in New York. A variety of 

facilities are found in the State, including MSW; combustors; recycling facilities, including organics and 

recyclables handling, and recovery facilities; construction and demolition debris handling and recovery 
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facilities; and transfer facilities. Combustors have an advantage over landfills related to their ability to 

recover metals that cannot be recovered through traditional materials recovery facilities. 

The number of active MSW landfills in New York has dropped significantly since 1988 and has remained 

roughly consistent since 2000. In the past, MSW landfills were smaller, local, and less complex. Modern 

landfills tend to be regional and are sophisticated engineered structures. While many New York 

communities dispose of their waste within the State, a significant amount of waste is transported for 

disposal across State borders, both out of and into the State. The flow of waste is influenced by economic 

and market forces as well as regulatory and policy directives. However, movement of waste across State 

borders is considered interstate commerce and is therefore governed by federal authority under the U.S. 

Constitution. In the past, Congress has considered legislation that would allow states to constrain the 

movement of waste from other states, but no such laws have passed. In the absence of action on the 

federal level, the export and import of waste across State borders is expected to continue. However, some 

municipalities in New York have adopted local waste flow control laws that prohibit the exportation 

within a county, authority, etc. These local controls on the movement of waste were upheld by a Supreme 

Court decision. 

In addition to the quantity of waste generated 

and how it is managed, the characteristics of 

the waste stream itself have a major impact 

on possible climate change impacts. The 

MSW generated in New York, broken out by 

material composition, is depicted in Figure 

30.  

Municipally owned wastewater treatment 

plants (water resource recovery facilities, or WRRFs) perform a critical function in protecting water 

quality. There are 612 publicly owned treatment works (also referred to as wastewater treatment facilities) 

that are owned by public entities in New York that serve 1,610 municipalities. The total design flow for 

all facilities is approximately 3,800 million gallons per day (mgd), while the reported actual flow rate is 

approximately 2,400 mgd. Over 70% of the facilities report actual flow rates that are less than 1 mgd. The 

Emissions Overview 

GHG emissions from the waste sector represent about 
12% of statewide emissions, including landfills 
(78%), waste combustion (7%), and wastewater 
treatment (15%). Most of these emissions represent 
the long-term decay of organic materials buried in a 
landfill, which will continue to emit methane at a 
significant rate for more than 30 years. It also 
represents both waste landfilling in New York and 
waste export to landfills in other states. 
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facilities range in size from New York City’s vast system that processes 1.3 billion gallons of wastewater 

per day through 14 facilities to small village systems that process less than 100,000 gallons per day.291  

Figure 30. MSW Generated – Material Composition 

 
Source: Beyond Waste (DEC). 

The most obvious and well‐documented contribution to GHG emissions from the management of waste is 

from the uncaptured emissions of methane from landfills. As organic materials break down in a landfill’s 

anaerobic environment, they generate methane, a GHG 84 times more potent than carbon dioxide (CO2) 

(20-year global warming potential [GWP] basis). MSW landfills in New York have gas collection 

systems in place that greatly reduce emissions, but gases still escape through the landfill cap and leak 

during the active placement of waste. In addition to landfills, there are other waste handling practices that 

produce GHG emissions, including combustion and anaerobic digestion. Although anaerobic digestion is 

recognized as a method for recycling organic waste, if there are leaks from the gas-handling system, 

methane can be lost to the atmosphere. Wastewater treatment plants have GHG emissions through 

wastewater processing systems and from anaerobic digesters (if present).  

Greenhouse implications of waste go beyond waste handling considerations. More than 70% of municipal 

waste is made up of discarded products and packaging, the production, distribution, and disposition of 

 
291 New York State Department of Environmental Conservation. 2018. “Biosolids Management in New York State.” Albany. 

Accessed at https://www.dec.ny.gov/docs/materials_minerals_pdf/bsmgmt2015.pdf. 
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which generate emissions. Every step of the process – mining, harvesting, manufacturing, and distribution 

– consumes energy and generates pollution. Thus, to the extent that waste can be reduced through 

extended use of products and materials and through various recovery strategies, those products and 

materials will not have to be replaced with new materials requiring an equivalent demand on resources 

and the environment. 

The life cycle impacts of waste are described in EPA’s report, Solid Waste Management and Greenhouse 

Gases: A Life Cycle Assessment of Emissions and Sinks. For many wastes, the materials in the waste 

represent what is left over after a long series of steps, including extraction and processing of raw 

materials, product manufacturing, transportation of materials, consumer use, and waste management.  

The most significant GHG emissions impact during the life cycle of products and packaging result not 

from disposal, but production of the products and packaging that eventually become waste. According to 

the U.S. Department of Energy’s Energy Information Administration, industry worldwide uses more than 

50% of the energy consumed.  

Waste prevention and recycling can significantly reduce industrial energy consumption. For example, a 

life cycle study on the paper industry found that recycling paper and using that recycled paper in 

production reduces the greenhouse impacts of paper manufacturing by two to six times (depending on the 

paper grade) as compared with virgin manufacturing and landfilling or combustion. The potential for 

positive impacts of material recovery and reuse in the metals industry is even greater. When 

manufacturing aluminum, 95% of the GHG emissions can be avoided by substituting scrap vehicle 

aluminum for virgin feedstock.292 The GHG emissions reductions related to manufacturing with recycled 

materials in place of virgin are so substantial that the GHG emissions from transportation of materials for 

recycling are not a significant factor in the overall carbon footprint of recycling.  

There are significant opportunities to reduce or avoid GHG emissions by improving both materials 

themselves and our materials management practices. Strategies to do this are discussed later in this 

chapter. 

 
292 The International Aluminum Institute, “Sustainability,” Aluminum for Future Generations, Accessed November 2021, 

https://recycling.world-aluminium.org/review/sustainability/. 
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Vision for 2030 
For solid waste management and WRRFs, the major contributors to emissions are associated with landfill 

emissions, though sources are also found at WRRFs and other facilities. To reduce emissions to achieve 

the required 2030 GHG emission reductions, significant increased diversion from landfills as well as 

emissions monitoring and leak reduction will be needed. A circular economy approach to materials 

management is understood and employed. 

Vision for 2050 
The Climate Act requires a more dramatic decrease in GHG emissions by 2050, achieving at least an 85% 

reduction (compared with 1990 levels). For solid waste and WRRFs, this necessitates a dramatic shift in 

the way waste is managed, to the point that landfills and combustors are only used sparingly for specific 

waste streams, and reduction and recycling are robust and ubiquitous.. 

In addition, methods to monitor leaks and emissions are well developed and implemented, and those 

emissions are significantly reduced. The circular economy approach for materials management is fully 

implemented and embraced. 

Existing Sectoral Mitigation Strategies 
In 1988, the Solid Waste Management Act (ECL § 27‐0106) established in law the preferred hierarchy of 

solid waste management. The hierarchy established the following priorities to guide the programs and 

decisions of the New York State Department of Environmental Conservation (DEC) and other State 

agencies: 

• First, to reduce the amount of solid waste generated 

• Second, to reuse material for the purpose for which it was originally intended or to recycle the 

material that cannot be reused 

• Third, to recover, in an environmentally acceptable manner, energy from solid waste that cannot 

be economically and technically reused or recycled  

• Fourth, to dispose of solid waste that is not being reused or recycled, or from which energy is not 

being recovered, by land burial or other methods approved by DEC  

In addition to the hierarchy, the Solid Waste Management Act established: 

• Structure and expectations for regional solid waste management planning units to encourage 

regional cooperation 
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• Requirements and funding for local solid waste management plans in accordance with the 

hierarchy of solid waste management methods 

• A mandate that municipalities adopt and implement source separation laws or ordinances for 

recyclables from all generating sectors by September 1, 1992 (less than five years from 

enactment) 

• DEC’s role in fulfilling these requirements 

The Solid Waste Management Act’s requirements were intended to ensure that both State and local 

governments work actively toward establishing environmentally sound solid waste management systems 

that integrate the hierarchy of solid waste management methods and emphasize waste reduction and 

recycling, using landfills only for materials that could not be managed in a more productive way.  

Since the enactment of the Solid Waste Management Act, businesses, municipalities, and individuals have 

embraced recycling and have built infrastructure and systems to further these efforts. In recent years, 

many businesses have developed formal sustainability goals and programs. These efforts are encouraged 

and envisioned to continue, but there are limitations to their ability to succeed without dramatic changes 

to materials management systems. To enhance waste reduction, reuse, and recycling programs, DEC has 

initiated a number of actions, including but not limited to grants, product stewardship, organics recycling, 

and education initiatives.  

Grants 

The Municipal Waste Reduction and Recycling Program, funded by the Environmental Protection Fund 

(EPF), is the financial backbone of municipal recycling infrastructure in New York, with $83.5 million 

allocated since 2010. The Municipal Waste Reduction and Recycling Program provides a recycling grant 

program for municipalities that covers equipment, recycling coordinator salaries, education, outreach, and 

planning projects, and household hazardous waste collection. 

Product Stewardship 

The New York State Electronic Equipment Recycling & Reuse Act (E-waste Law) was signed into law on 

May 28, 2010. The E-waste Law requires manufacturers who sell or offer for sale covered electronic 

equipment (such as computers, computer peripherals, televisions, small scale servers, and small electronic 

equipment) in the State to register their brands of covered electronic equipment with DEC and establish a 
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convenient acceptance program for the collection, handling, and recycling or reuse of electronic waste, 

free of charge to most consumers.  

From April 2011 through December 2020, over 920 million pounds of electronic waste from New York 

consumers were sent for recycling or reuse, rather than being sent to landfills, waste combustion facilities, 

or other improper disposal methods. In addition to electronic waste, New York has programs that require 

manufacturers to collect and recycle rechargeable batteries, retailers to incentivize lead battery return, and 

manufacturers to collect and manage mercury thermostats, collect and recycle post-consumer paint, and 

recycle cell phones.  

Green Products 

The procurement of green products by government entities can drive the market for products made with 

recycled content and reduce waste. Executive Order 22 builds upon a decade of leadership by New York 

State Agencies committed to reduce the environmental footprint of their operations. Through the 

GreenNY Council, New York leverages tremendous purchasing power to drive markets to produce 

products that utilize recycled content, generate less waste, and adhere to circular economy principles. The 

GreenNY Council drives State procurement of more sustainable products, from office paper to vehicles.  

With these State programs, purchasing green, post-consumer products are made easier and more 

accessible. New York State Office of General Services (OGS) Procurement Services manages about 

1,500 State purchasing contracts, many of which contain environmentally friendly products and 

services. The GreenNY Council has established a total of 78 green procurement specifications covering 

commodity, service, or technology products purchased by the State. 

New York State Bag Waste Reduction Act  

In 2017, it was estimated that New Yorkers used 23 billion bags annually. As of March 1, 2020, all plastic 

carryout bags (other than an exempt bag) became banned from distribution by anyone required to collect 

New York sales tax. For sales that are tax exempt, plastic carryout bags are still not allowed to be 

distributed by anyone required to collect New York State sales tax (unless it is an exempt bag).293  

 
293 ECL Article 27, Titles 27 and 28; 6 NYCRR Part 351. 
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Outreach and Education 

DEC supports robust outreach and education programs to enhance recycling. These include the Recycle 

Right NY campaign, using social media and other means to educate the public on recycling, the DEC 

Delivers platform to publicize information, education for students, and market development. To research 

ways to increase recycling, DEC is funding multiple State colleges to look at paper, glass, plastic, waste 

composition, public attitudes, and other aspects of recycling. 

Food Donation and Food Scraps Recycling Law  

In 2019, New York passed the Food Donation and Food Scraps Recycling law. Effective January 1, 2022, 

large generators of food scraps (defined as generating an annual average of two tons per week or more) 

must donate edible food and recycle all remaining food scraps if they are within 25 miles of a viable 

organics recycler. In addition to the Food Scraps Law, DEC has implemented grants programs and 

multiple outreach efforts to increase food donation and food scraps recycling.294  

Key Stakeholders 
Key stakeholders for this sector include environmental nongovernmental organizations (NGOs), 

municipalities, State agencies, emergency food relief organizations, businesses, affected workers and 

unions, solid waste management facilities, and solid waste transporters.  

16.2 Key Sector Strategies 
The key strategies within this sector are organized into three themes, as shown in Table 17. As described 

there in greater detail, the labor standards discussed in Chapter 7. Just Transition are intended to apply 

throughout this Scoping Plan, including for the waste sector, as a means of promoting good, family-

sustaining, union jobs accessible to all New Yorkers and achieving a true just transition. 

 
294 ECL Article 27, Title 22; 6 NYCRR Part 351. 
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Table 17. Waste Sector Key Strategies by Theme 

Theme Strategies 

Reduce, Reuse, and Recycle 
Waste 

W1. Organic Waste Reduction and Recycling 
W2. Waste Reduction, Reuse, and Recycling 
W3. Extended Producer Responsibility / Product Stewardship 
W4. WRRF Conversion 
W5. Refrigerant Leak Reduction and Destruction 

Monitor, Detect, and Reduce 
Fugitive Emissions 

W6. Reduce Fugitive Emissions and Co-Pollutants from Solid Waste 
Management Facilities 

W7. Reduce Fugitive Emissions and Co-Pollutants from WRRFs 

Establish Markets for 
Recovered Resources and 
Biogas Utilization 

W8. Recycling Markets 
W9. Biogas Use 

 

Reduce, Reuse, and Recycle Waste 
Waste reduction, reuse, and recycling is critical to achieve the requirements and goals of the Climate Act. 

To achieve these directives, a fundamental shift in consumer habits, including purchasing practices, will 

be needed. The strategies described below are ambitious, fundamentally shifting the way New York 

currently produces, uses, and handles products and materials at end-of-life. Significant GHG impacts 

from this sector include the uncaptured emissions of methane from landfills, specifically from organic 

materials. There are also significant GHG impacts from the creation and distribution of products and 

packaging. Therefore, the following strategies are aimed at addressing the full life cycle of materials and 

products from product creation to the beneficial use of materials that would have otherwise been wasted. 

For waste management facilities located in Disadvantaged Communities, reducing the volume of material 

handled and capturing methane reduces odors that significantly impact quality of life for those 

communities and pose potential health impacts. Reducing waste volumes will also reduce the need for 

transfer facilities and will reduce truck traffic from transportation of waste that can impact Disadvantaged 

Communities. The strategies in this theme recognize that combustion and landfilling of some components 

of the waste stream will continue beyond 2050, although the amount of material disposed will be 

dramatically reduced, and ultimately facilities needed for disposal will be few. No new solid waste 

combustion facilities are envisioned, but the existing combustors, held to high environmental performance 

standards pursuant to 6 NYCRR Part 251’s case-specific limits, may be needed to handle waste that 

cannot otherwise be reused, reduced, or recycled (residual waste). Permits for solid waste combustion 

facilities, including renewals, will need to meet all permitting requirements, including Section 7(2) and 

7(3) of the Climate Act, to ensure these actions are consistent with achievement of the emission limits and 

do not disproportionately burden Disadvantaged Communities and prioritize reductions of GHG 

emissions and co-pollutants in Disadvantaged Communities. Existing combustor capacity may be needed 
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to avoid the GHG impacts that would be associated with the transport and disposal of this waste to 

facilities located outside of New York. The applicability of the zero-emission electricity requirement and 

the specifics of how it will be implemented after 2040 will be addressed by the New York State Public 

Service Commission (PSC) in coordination with the New York State Energy Research and Development 

Authority (NYSERDA), DEC, and other agencies (see Strategy E10), including how electricity 

generation from waste management processes will be handled.  

W1. Organic Waste Reduction and Recycling 
Reducing the disposal of organics, including food scraps (food grown for human consumption that has 

not been consumed and is destined for recycling or disposal), is key to reducing the methane and CO2 

emissions at landfills and combustion facilities. Food scraps make up 18% of the total MSW stream in 

New York. A portion of this is wholesome, edible food that should first be source-separated and provided 

to people in need. This can be achieved by introducing and implementing legislation, new regulations, 

and financial support statewide. Proven technologies exist and successful existing systems for managing 

these materials can be replicated, but there are challenges related to financial limitations, behavioral 

change, and logistics. The relatively low cost of landfilling (particularly in Western New York) makes 

recycling less attractive to both the private and municipal sectors. The development of infrastructure for 

additional organics recycling capacity and improving food donation systems is costly. However, when 

implemented correctly, these costs can be partially shifted from existing waste disposal costs and may 

allow organic wastes to be used as feedstocks for bioenergy products (see Chapter 15. Agriculture and 

Forestry, Strategy AF20). Economically viable markets must also exist for the soil amendments and other 

resultant products of organics recycling to make sustainable systems.  

The Climate Justice Working Group (CJWG) agrees that ending the disposal of food scraps and yard 

trimmings at landfills and combustors is probably the single most important action the State can take to 

cut emissions from this sector. The CJWG recommends stronger programs to require major food 

generators, farms, supermarkets, restaurants, and institutions like universities and hospitals to develop 

sophisticated programs that transfer excess edible foods to local food banks and other programs designed 

to feed the hungry. 

Components of the Strategy 

• Significantly reduce the disposal of organics: The State should enact legislation to amend and 

expand the existing Food Donation and Food Scraps Recycling Law (2019) to include generators 

of one ton per week or more beginning in 2024, one-half ton per week in 2025, and all generators 
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by 2028. Also, the law should be amended immediately to eliminate the 25-mile requirement and 

the exemptions.  

• Financial assistance for food donation: The State should provide additional funds for 

emergency food relief organizations to expand food donation. 

• Reduction of food supply chain losses: The State should provide funding to research food loss 

throughout the food supply chain, from farm to table, and financially support means to reduce 

waste at all points in the system.    

• Financial assistance for organics recycling infrastructure: The State should expand existing 

financial assistance programs for organics recycling facility infrastructure, including collection 

and processing, for small-scale and larger-scale operations. 

• Expand food scraps collection and recycling at multi-family buildings: DEC and appropriate 

housing authorities should expand and replicate successful models of organics collection and 

recycling programs inclusive of multifamily buildings and public housing.  

• Markets for compost, digestate, and similar products:  DEC should facilitate research and 

other means to increase markets for compost, digestate, and other products derived from organic 

waste.  

• Food waste reduction and donation for businesses: DEC should continue to develop food 

waste reduction education and outreach specific to the business sector and encourage greater food 

donation. 

• Composting on public park land: The State should enact legislation that will allow composting 

facility operation on public parks. 

• Outreach and education to promote organics recycling: DEC should continue and expand 

outreach and technical assistance to expand all aspects of organics recycling (drop-off programs, 

household food waste reduction, school programs, facilities, etc.).    

• Engagement with the farming community: The State should work with the farming community 

to increase the use of organic products, explore the potential for organics recycling facilities on 

farms, increase the use of food scraps for animal feed, and explore the potential for increased 

food donation from farms.   

W2. Waste Reduction, Reuse, and Recycling 
Waste reduction, reuse, and recycling initiatives significantly reduce the methane and CO2 emissions at 

landfills and combustion facilities by avoiding disposing of waste in the first place. Outside of direct State 

agency impact, municipalities and nonprofit organizations are already implementing successful and 

replicable waste reduction, reuse, and recycling programs. However, having consistent and sufficient 
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funding, staff, and technical support to establish and operate these programs will lead to greater success. 

The CJWG is supportive of policies that reduce waste and encourage recycling. The CJWG recommends 

convenient recycling collection programs throughout the State and that these programs receive adequate 

funding.  

Components of the Strategy 

• Fee per ton on waste: As stated in Strategy W1, the State should enact legislation in 2023 to 

establish a disposal disincentive (fee per ton) on all waste generated in New York to provide 

financial support for reduction, reuse, and recycling. 

• Enact “By Request Only” legislation: The State should enact legislation requiring “By Request 

Only” policies for single-use products and require reusable/refillable options for consumer goods 

in retail stores. 

• Phase out single use packaging: The State should enact legislation that supports the reduction 

and eventual elimination of single-use packaged items for use in stores. 

• Container deposits: The State should enact legislation to implement expanded deposit container 

programs where feasible and needed (if not covered by Extended Producer Responsibility [EPR] 

programs). 

• Right to Repair: The State should enact legislation to support “Right to Repair” and other 

legislation that requires manufacturers of products sold in New York to provide information to 

consumers and third-party technicians about how to repair damaged products. 

• Materials exchanges: The State should encourage the use of materials exchanges and sharing 

platforms through development of resources and facilitate the development of avenues for 

material reuse and product sharing opportunities for used goods. 

• Elementary school education: DEC should partner with the State Education Department and 

New York State Department of Health (DOH) to develop and promote sharing table and donation 

guidance for P-12 schools. 

• School curriculum: The State should educate students on the connections between waste and the 

environment through curriculum development and use. 

• Reusable/Refillable containers: The State should enact legislation that incentivize reusable and 

refillable solutions across the full spectrum of the packaged goods sectors, such as refill at home, 

return from home, refill on the go, and return on the go.  

• Research on reusable packaging: The State should support colleges and universities to research 

the viability of reusable shipping and packaging materials. 
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• Assistance for reuse: The State should establish a targeted grant funding program to support 

reuse. 

• Reuse of construction materials: The State should support policy approaches that increase the 

capture and use of building deconstruction materials and recovered aggregate for a variety of 

applications. This may include government requirements (procurement standards, bid 

specifications, etc.) to include recycled or reused deconstruction materials. (See also Chapter 12. 

Buildings, Strategy B11.) 

• Support for local facilities: The State should provide financial support from new funding 

provided to implement the Climate Act and other sources, for local reuse centers, material 

exchanges, and repair shops to move beyond volunteer-run operations. 

• Workforce development: The State should support workforce development, job training and 

trade skills in repair, refurbishment, remanufacturing, recycling, and innovative materials reuse. 

• Textile recycling: The State should implement comprehensive textile waste reduction and 

recycling programs. 

• Buildings solutions: The State should expand and replicate successful models of recyclables 

collection and outreach programs inclusive of multifamily buildings and public housing and fund 

infrastructure development (such as eco-hubs) to increase access to reuse and recycling 

opportunities for multifamily housing and campuses. 

• Outreach: The State should implement new and expand existing statewide campaigns for 

reduction, reuse, and recycling targeting New York residents and businesses and increase 

research collaborations and expand upon existing partnerships to improve outreach and education 

efforts. The State should also support peer-to-peer education and outreach campaigns in 

underperforming and Disadvantaged Communities around reduction, reuse, and recycling. 

• Support municipalities: The State should support coordination between local and regional 

municipalities to enhance regional recycling initiatives and provide funding to hire local 

enforcement officers for municipal recycling programs, encouraging cross-jurisdiction and multi-

planning unit collaboration. 

• State procurement standards:  The State should codify its GreenNY procurement program in 

statute to ensure the long-term success of the program and continued progress on issuing new 

green procurement standards for products that reduce GHG emissions, are energy-efficient, 

produce less waste and are made with recycled content, and reduce the usage of toxic chemicals 

in State operations. 

• Research and evaluation of current standards: The State should evaluate the feasibility of 

requiring deposit-driven, universal restaurant reusables, evaluate the feasibility of requiring 
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reusable shipping containers and padding to replace packaging material from online retailers, 

support innovative zero-waste product development and business projects, and support digital 

demand software and technologies to monitor and reduce over-production across all sectors. 

• Tool development: The State should develop a life cycle analysis model and solid waste 

management decision-making tool. 

• Enhanced local solid waste management plans: The State should enact legislation that would 

require municipalities to develop and implement local solid waste management plans or to 

become affiliated with planning units with approved local solid waste management plans. 

• Reduce toxics in products: The State should enact additional legislation to ban materials and 

chemicals that may be found in products that are of concern for human health or environmental 

impacts. DEC should support research and activities that will lead to less toxic alternatives. 

W3. Extended Producer Responsibility/Product Stewardship 
Enacting broad EPR or product stewardship requirements to cover end-of-life management of post-

consumer products will allow the State to ensure their sustainable management. Successful EPR 

legislation and programs already exist in New York for beverage containers, electronic waste, mercury 

thermostats, post-consumer paint, cell phones, pharmaceuticals, and rechargeable and lead-acid batteries. 

Products that could benefit from new EPR legislation include packaging and printed paper, carpet, tires, 

textiles, solar panels, wind turbines, all batteries, appliances (especially those containing refrigerants), 

mattresses, and other methane-generating wastes. Paper and wood comprise more than a third of the 

waste stream and they will produce methane as they degrade in a landfill, so EPR and other means to 

recycle these materials are crucial. While it may require the development of additional infrastructure to 

collect and recycle additional materials, EPR strategies shift responsibility for the end-of-life management 

onto the producers and manufacturers of consumer goods and away from the general public. This also 

encourages sustainable product design and waste prevention measures higher up the product chain. 

While opposed by some industries, legislation to create a framework for EPR, or individual legislation 

targeting products with the greatest GHG reduction impact, can significantly reduce these potent gases 

that are generated when consumer goods and packaging are disposed in landfills and at combustion 

facilities. In addition, the end-of-life management of solar panels and large-scale batteries will become 

more of a concern as renewable energy technologies are implemented and grow. The CJWG is strongly 

supportive of policies focused on waste reduction and has expressed support for EPR, indicating that 

passage of an EPR bill should be a priority for addressing emissions from the waste sector. 
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Components of the Strategy 

• EPR framework legislation: The State should enact and implement new legislation in 2023 that 

creates an EPR/product stewardship framework. Alternatively, individual legislation should be 

enacted targeting products with the greatest GHG impact (such as packaging and printed paper, 

carpet, tires, textiles, solar panels, wind turbines, batteries, appliances, especially those containing 

refrigerants, and mattresses). 

• Electronic Equipment Recycling and Reuse Act: The State should enact legislation to amend 

the Electronic Equipment Recycling and Reuse Act to improve overall program performance for 

e-waste by, for example, moving away from a target-based collection approach to a consumer 

convenience model. DEC should provide outreach to the regulated community and consumers 

regarding the manufacturers’ requirements. 

• Rechargeable Battery Recycling Law: The State should enact legislation to amend to the 

Rechargeable Battery Law to require the collection and recycling of additional consumer battery 

types (alkaline, electric and hybrid vehicle batteries, etc.). DEC should increase program 

compliance monitoring and enforcement in accordance with existing statute to improve 

manufacturer engagement, retailer participation and consumer convenience.   

• Mercury Thermostat Collection Act: The State should enact legislation to amend the Mercury 

Thermostat Collection Act to extend the program beyond the current January 1, 2024, sunset date 

and to improve overall program performance.  

• Post-Consumer Paint Collection Program: DEC should amend the 6 NYCRR Part 373 

Universal Waste regulations and the 6 NYCRR Part 360 series regulation to help streamline the 

management of post-consumer paint in New York. 

W4. Water Resource Recovery Facility Conversion 
Transforming wastewater treatment plants from a waste disposal priority to WRRFs that emphasize the 

capture of beneficial products is a key component of the circular economy. WRRFs, which represent 

much of the existing capacity for organics materials management in New York, present tremendous 

opportunity for reducing GHG emissions. However, the funding for WRRFs is tied to municipal water 

and sewer rates, is generally constrained, and is largely dedicated to improving water quality, making it 

difficult to self-fund beneficial reuse projects. In addition, market conditions and regulations currently 

favor the landfilling of biosolids and digestate byproducts, which contributes to methane emissions at 

landfills, over beneficial reuse. Rising landfill prices may push some municipalities to beneficially reuse 

naturally, but others that have agreements with local landfills and will require additional incentives to 
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transition to recycling systems. Many municipalities are already working toward these goals and would 

benefit from additional State support. 

Capital investments will be necessary to unlock the GHG emissions reduction potential of new resource 

recovery approaches and fully utilize the infrastructure as well as maintain a state-of-good-repair. Biogas 

and digestate products resulting from beneficial reuse can be valuable if markets are aligned with GHG 

emission reducing priorities, and incentivizing biogas production could reduce costly infrastructure 

upgrades at WRRFs. Existing treatment plants have high thermal demands to operate digesters used to 

stabilize sludge. Boilers and engines on site are often able to replace fossil natural gas with a WRRF’s 

own digester gas, yet some engines are easily fouled by the impurities in the biogas. The use of biogas 

onsite, where feasible and practical, is preferred before refinement of biogas into RNG for on-site use 

with emphasis placed on non-combustion applications such as use in fuel cells. Some facilities may be 

well situated to provide local communities and co-located facilities with their excess biogas resource. The 

limited supply of the biogas resourceshould be targeted to strategic uses, such as locations where it can 

provide electric system capacity for buildings and transportation electrification by alleviating system 

constraints. The CJWG favors on-site use of biogas captured from waste management and that no 

significant new transmission infrastructure should be allowed to support additional biogas. 

Components of the Strategy 

• Beneficial use: The State should support beneficial use of biosolids and biogas that demonstrate 

air quality, health, and GHG benefits, including requirements to avoid localized pollution in 

Disadvantaged Communities, recognizing that water treatment process waste generation is 

unavoidable. Self-supply of energy needs at WRRFs should be incentivized, particularly when it 

provides electric system capacity for electrification of transportation and buildings with a focus 

on Disadvantaged Communities.  

• Optimize and expand anerobic digestion: The State should support energy production and 

methane mitigation following a full life cycle analysis, including measurement and abatement of 

methane leakage, consideration for avoided emissions, and supporting co-digestion programs at 

anaerobic digesters with existing capacity and include organics generated off site, such as food 

processing waste, food scraps and fats, oils, and grease. Programs that incentivize anerobic 

digestion should require systems be built (or retrofit) for maximum methane mitigation to ensure 

development of well-managed, low emissions biogas or RNG production such as utilizing 

emissions minimizing technologies and techniques, minimizing fossil fuel use in biogas or RNG 
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production, minimizing emissions from biosolids/digestate, and consideration of a regulatory 

framework to ensure best practices. 

• Research co-pollutants: The State should evaluate the extent and impact of co-pollutants such as 

emerging contaminants and advance the use of control technologies to reduce or eliminate these 

emissions. 

W5. Refrigerant Leak Reduction and Destruction 
Hydrofluorocarbons (HFCs), widely used as refrigerants in appliances, are potent GHGs with very high 

GWPs. HFCs contained inside well-maintained appliance systems pose minimal threat to the 

environment; however, 90% of fugitive emissions of these gases happen during end-of-life management 

of the appliance. Policies incentivizing the destruction of refrigerants at end-of-life would encourage the 

retirement of old, energy-inefficient equipment so that these materials are not released to the atmosphere. 

These policies should be coupled with continued alternative refrigerant and system efficiency research 

and production. 

An EPR program has the potential to be cost-effective and its impact easily quantified with reporting 

requirements. There are a wide range of manufacturers, products, and types of refrigerants used in new 

and existing appliances. Enforcement may be challenging due to the large number of facilities managing 

these end-of-life appliances, and there is currently a lack of comprehensive disposal data.  

Components of the Strategy 

• End of Life: DEC should promulgate regulations to address leaks at end-of-life by requiring 

reclamation or destruction of refrigerants from appliances and institute requirements for 

verification and reporting. The State should enact EPR legislation for refrigerant-containing 

appliances. 

• Appliance Servicing: DEC should promulgate regulations banning the sale of virgin high GWP 

refrigerants for servicing with an exception for reclaimed refrigerants. 

• Reporting: DEC should create a registry and reporting requirements (to track sales, stockpiles, 

and leaks) for large refrigeration and heating, ventilation, and air conditioning (HVAC) systems 

and refrigerant wholesalers and distributors. 
• Research: DEC should research end-of-life management for various refrigerants and their 

alternatives. 
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Monitor, Detect, and Reduce Fugitive Emissions 
The quantification of GHG impacts from fugitive emissions at solid waste management facilities and 

WRRFs are currently under-reported and will vary based on several site-specific factors such as waste 

composition and facility design. Assessing these systems both during and beyond the active life of 

operation as well as minimizing/repairing equipment releasing fugitive emissions (leaks) can significantly 

reduce waste sector GHG emissions. The CJWG strongly supports controlling fugitive emissions from 

landfills, sewage plants, and other methane sources as a critical step in reducing emissions from the waste 

sector. 

W6. Reduce Fugitive Emissions of Methane and Co-Pollutants from Solid Waste 
Management Facilities 
The anaerobic decomposition of organic materials in MSW landfills and digesters generate a combination 

of gases, predominately methane and CO2. Existing regulations require landfills to install gas collection 

systems and provide continued monitoring well beyond the active life of the facility. Fugitive GHG 

emissions have also been detected at anaerobic digestion facilities from operation, malfunctioning flares, 

or gas management systems during the downtime or maintenance on the units or from the storage of 

various undigested materials on site. The current GHG emissions levels from these point sources can vary 

significantly among individual facilities and are likely being under-reported (as shown in a study on 

California’s methane super-emitters).295 While monitoring technologies continue to improve, there are 

significant technological and financial limitations on the facilities and municipalities. The ability to 

accurately measure methane leakage is currently limited.  

Identifying and reducing fugitive emissions of methane from landfills and anaerobic digesters through 

baseline measurement, increased monitoring, and engineering and regulatory programs can reduce leaks 

and provide facilities with comprehensive data on their operations.  

In addition to GHG emissions, actions must be taken to reduce the impact associated with co-pollutants 

that may be present with solid waste management facilities. Control can be exercised by siting controls, 

regulatory criteria, and enforcement of existing rules and standards.   

 
295 Duren, R.M., A.K. Thorpe, K.T. Foster, et al. “California’s methane super-emitters.” Nature 575, 180–184 (2019). 

https://doi.org/10.1038/s41586-019-1720-3 
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Components of the Strategy 

• Landfill gas capture for active landfills: DEC should enhance existing regulations, before 2025, 

for landfills that will lead to less methane leakage, such as a requirement to install gas collection 

systems sooner after waste placement, install specialty landfill gas collectors for difficult to 

access areas, and enhance gas dewatering systems to increase collection efficiency. 

• Control emissions from closed landfills: The State should provide additional funding for the 

municipal landfill closure and landfill gas management grant program.   

• Enhanced landfill cover systems: DEC should develop regulations for enhanced landfill covers 

to increase oxidation of methane. 

• Emission monitoring and emission reduction: DEC should require improved emissions 

monitoring programs at all applicable solid waste management facilities, utilizing new 

technologies (such as drones). Also, DEC should require reductions in emissions at these 

facilities.  

• Funding to aid municipal landfills: he State should provide funding for the proper closure of 

municipal landfills and reduce emissions. 

• Research: DEC should research comprehensive landfill GHG emissions to evaluate monitoring 

techniques, quantify fugitive GHG emissions, and evaluate most appropriate uses for the gas 

during the transition to statewide electrification. DEC should research methods to improve 

estimates of methane emissions from anaerobic digestion and strategies to reduce or eliminate 

these emissions, including consideration of a regulatory framework to ensure best practices to 

minimize methane and co-pollutant emissions from anerobic digestion and RNG production. 

• Co-pollutant control: DEC should use regulations, monitoring, and enforcement to reduce the 

impact from co-pollutants associated with solid waste management facilities. The State should 

enact legislation to support reduction of toxic substances in consumer products, as well as EPR 

(see Strategy W2 and Strategy W3), since these efforts will also reduce the potential for co-

pollutants present at solid waste management facilities. 

W7. Reduce Fugitive Emissions of Methane and Co-Pollutants from Water 
Resource Recovery Facilities 
Similar to solid waste management facilities, comprehensive data on existing fugitive GHG emissions 

from WRRFs is not available, and additional regulations and funding sources will be critical to address 

wastewater sector impacts. Wastewater infrastructure was not always designed to mitigate GHG 

emissions. Municipalities will need to measure and reduce GHG emissions from WRRFs, septic, and 
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sewer systems, which can be difficult without the proper equipment and training. There is very limited 

data currently available concerning the quantity of emissions from these facilities.  

Where density and local conditions allow, septic tanks should be eliminated and converted to municipal 

sewer collection systems or advanced onsite treatments. Larger municipalities may be able to absorb 

some of these costs, but medium and smaller municipalities do not have the funding to accomplish this 

without State support. Total sewering costs will vary based on the availability and proximity of a local 

WRRF, local soil conditions, and other factors. Fortunately, some larger municipalities are already 

implementing these techniques and can provide guidance for others to replicate successful programs. 

Some communities have high septic costs because of soil conditions and may be willing to transition. 

Emissions from wastewater treatment plants lead to odors and potential health impacts, which have a 

significant impact on neighboring communities. Prioritizing the reduction of these leaks in Disadvantaged 

Communities will improve air quality in these communities.  

Components of the Strategy 

• Capture and beneficially reuse fugitive biogas: DEC, EFC, and NYSERDA should work with 

local utilities and municipalities to repair and consistently operate WRRF flares, boilers, engines, 

or other equipment on-site and identify strategic beneficial uses of captured biogas before flaring 

excess capacity (see Strategy W9).  

• Monitoring: DEC should require emissions monitoring and leak reduction at WRRFs. 

• Ensure proper maintenance of septic systems at the municipal level: The State should enact 

legislation to establish a municipal funding mechanism to allow contractual services for routine 

maintenance on septic systems. 

• Encouraging transition to sewer: The State should provide financial assistance for sewer 

hookups to defray high upfront costs of sewering. 

• Operator training: The State should provide financial support and job training to wastewater 

system operators. 

• Research: DEC should support research on the emission profile of WRRFs and how they can be 

controlled. 

• Co-pollutant control: The State should use regulations, monitoring, and enforcement to reduce 

the impact from co-pollutants associated with WRRFs. The State should enact legislation to 

support reduction of toxic substances in consumer products, as well as EPR (see Strategy W2 and 
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Strategy W3), since these efforts will also reduce the potential for co-pollutants present at 

WRRFs.  

Establish Markets for Recovered Resources and Biogas Utilization 
The recycling industry needs viable and consistent markets to continue to capture the economic value of 

materials and promote them for their highest and best use. Support for domestic recycling facilities and 

markets for the resulting recovered resources is critical in keeping the recycling strategies in this Scoping 

Plan financially feasible and easy to replicate.  

While it is recommended that solid waste management facilities and WRRFs follow all other strategies in 

this Scoping Plan to achieve the maximum reduction, reuse, and recycling of waste, it is recognized that 

some wastes (including biosolids) are unavoidable. In addition, the organic fraction of waste already 

disposed of in landfills will produce methane in place for many years. Capturing these unavoidable gases 

for strategic and local use while the State transitions to electrification will help meet the requirements and 

goals of the Climate Act while avoiding future reliance on fossil fuels.  

W8. Recycling Markets 
Some markets may exist currently, but the prices paid for secondary materials are rarely enough to sustain 

the cost of the collection and processing systems. In addition, developing more local and regional 

opportunities for materials management can lessen the impact of global economic market fluctuations 

(such as China’s National Sword policy).296 In support of this market development work, New York has 

entered into contracts to fund research at several State University of New York (SUNY) universities to 

assess overall domestic recycling markets development, plastics recycling research, and glass processing 

innovations. OGS implements existing green procurement rules to obtain recycled content materials at 

State agencies and Empire State Development (ESD) has previously assisted with funding recycling 

markets for materials such as glass and tires. Implementing additional funding resources for 

municipalities and implementing sound post-consumer content requirements across different sectors can 

make secondary material processing cost competitive with virgin materials, conserve resources, and 

reduce the GHG emissions impact from the disposal of otherwise recyclable materials. The CJWG is 

 

296 China’s National Sword policy, first announced in 2017, implemented bans on the import of certain recyclable materials, 
including mixed plastics, unsorted mixed paper, and textiles, impacting global recycling markets. 
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supportive of recycling programs that cut the need for virgin materials and reduce emissions from the 

manufacturing of consumer goods. 

Components of the Strategy 

• Market development for recovered resources: The State should support domestic recycling 

facilities and markets for recovered resources (including compost, digestate, and recycled 

aggregate/building deconstruction materials) and incentivize public-private partnerships for 

recycling facility development. The State should also enact legislation to require a minimum level 

of recycled content in certain products and packaging. 

• Reuse of building materials: The State should provide financial assistance to research the 

increase of capture and reuse of building deconstruction materials and recovered aggregate. This 

may include government requirements (such as procurement standards and bid specifications) to 

include recycled or reused deconstruction materials. (See also Chapter 12. Buildings Strategy 

B11.) 

• Recyclables in green procurement: DEC and OGS should enhance and implement new green 

procurement programs to require the use of recyclables (such as compost and construction 

aggregate) by State and local entities and those contracting with the government. 

• Production tax credit for recycled products: The State should enact a production tax credit, 

similar to the credit for clean energy systems, that is applied to companies that turn recycled 

materials into intermediate products if they locate their facilities in New York. 

• Organics roadmap: DEC should conduct a market study of the quantity and characteristics of 

organics (food waste, biosolids, other high strength waste) produced statewide, including possible 

end uses of such products (such as agriculture, mine reclamation, roadside soil amendments, 

recycled bioproducts such as bioplastics, and erosion control). 

• Research on markets: The State should continue financial support of colleges and universities 

within New York in researching recycling market challenges, plastics recycling, low-grade paper 

recycling, and glass processing innovations for New York. 

• State purchasing: State agencies, authorities, and local governments should support greater 

purchasing of products with recycled content as well as the purchase of recycled products 

(compost, etc.). 
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W9. Biogas Use 
During the implementation of aggressive waste reuse, reduction, and recycling techniques, it is 

recognized that some amount of waste generation will be unavoidable. Biogas generation from landfills 

and from anaerobic digestion will continue, and a viable use for the biogas is needed. Self-supply of 

energy needs at landfills and WRRFs through biogas capture and use should be incentivized where it can 

provide electric system capacity for greater levels of buildings and transportation electrification, with 

particular focus on Disadvantaged Communities. Boilers and engines on site are often able to replace 

fossil natural gas with a facility’s own digester gas, yet some engines are easily fouled by the impurities 

in the biogas. The use of biogas on site, where feasible and practical, is preferred before refinement of 

biogas into RNG for on-site use. The limited supply of biogas or RNG should be targeted to strategic uses 

such as locations where it can provide electric system capacity for buildings and transportation 

electrification by alleviating system constraints. Assessing use in the waste transportation sector, electric 

co-location, or cogeneration opportunities for energy and heat intensive industries and challenging to 

electrify users is an avenue for biogas use, and emphasis should be placed on non-combustion 

applications such as use in fuel cells. Infrastructure needs for biogas or RNG from waste management 

should be consistent with the framework outlined in Chapter 18. Gas System Transition. Alternative 

revenues at organics recycling facilities, such as energy revenue, will allow lower tip fees to attract 

organics at competitive levels. Stable, enhanced energy revenue will attract investment to aggressively 

manage methane in existing disposal facilities and existing and new organics recycling facilities. The 

CJWG expressed that biogas could play a role in environmentally sound waste disposal, but caution 

should be taken to avoid biogas use that intentionally or inadvertently leads to the extended use of fossil 

fuels.  

Components of the Strategy 

• Strategic use of biogas: NYSERDA and New York State Department of Public Service (DPS), 

along with utilities, should evaluate strategic and local uses of generated fuels, electricity, or 

other energy produced from biogas for essential needs during the transition to electrification and 

other low-emissions energy sources. This evaluation should stress the use of fuel cells for 

electricity in lieu of generators or pipeline use, fuel uses in the waste transportation sector, 

electric co-location or cogeneration opportunities for energy/heat intensive industries, challenging 

to electrify uses, heat for buildings, and difficult to electrify medium- and heavy-duty 

transportation. This evaluation should demonstrate air quality, health, and GHG benefits before 

implementation, including requirements to avoid localized pollution in Disadvantaged 

Communities. 
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• Funding for organics recycling infrastructure: NYSERDA and DPS, along with utilities, 

should identify energy pricing models and conduct a market-based study for waste-generated 

biogas. Programs that incentivize anerobic digestion should require systems be built (or retrofit) 

for maximum methane mitigation to ensure development of well-managed, low emissions biogas 

or RNG production such as utilizing emissions minimizing technologies and techniques, 

minimizing fossil fuel use in biogas or RNG production, minimizing emissions from 

biosolids/digestate, and consideration of a regulatory framework to ensure best practices. The 

State should also provide a funding mechanism to support an organics recycling infrastructure.  

• Research: DEC should complete a comprehensive landfill gas and WRRF emissions research 

study. The study should evaluate emissions monitoring techniques, quantify fugitive emissions, 

and evaluate the most appropriate uses for the gas during the transition to statewide 

electrification. The study should also seek to improve estimates of methane emissions from 

anaerobic digestion and methods to reduce or eliminate these emissions. 
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Statewide and Cross-Sector Policies 

Chapter 17. Economywide Strategies 

17.1 Overview 
The Climate Action Council (Council) has identified the need for a comprehensive policy that supports 

the achievement of the requirements and goals of the Climate Act, including ensuring that the Climate 

Act’s emission limits are met.297 A well-designed policy would support clean technology market 

development and send a consistent market signal across all economic sectors that yields the necessary 

emission reductions as individuals and businesses make decisions that reduce their emissions. It would 

provide an additional source of funding, alongside federal programs and other funding sources, to 

implement policies identified in this Scoping Plan, particularly policies that require State investment or 

State funding of incentive programs, including investments to benefit Disadvantaged Communities. 

Equity should be integrated into the design of any economywide strategy, prioritizing air quality 

improvement in Disadvantaged Communities and accounting for costs realized by low- and moderate-

income (LMI) New Yorkers. Pursuant to the Climate Act, a policy would be designed to mitigate 

emissions leakage. Finally, an economywide strategy would be implemented as a complement to, not as a 

replacement for, other strategies in the Scoping Plan. A well-designed economywide program will bring 

about change in the market and promote equity in a way that does not unduly burden New Yorkers or 

create disadvantages to New York’s competitive position with other states, with the nation as a whole, or 

with the global economy.  

After initially identifying three options for consideration, the Council narrowed its consideration to two 

economywide GHG policies: a tax or fee establishing a carbon price and a program that caps emissions 

across the economy, or within particular sectors, and allocates emission allowances primarily through an 

auction mechanism that provide revenues for investment, known as “cap-and-invest.” The Council 

concluded that clean energy supply standards, which would require providers of energy across the 

economy to reduce the carbon intensity of fuels they introduce into commerce, can complement 

economywide structures as discussed in this chapter, but because such standards apply only to energy 

sources, they do not offer the same comprehensive coverage and opportunities for cross-sector efficiency. 

For this reason, the Council determined that clean energy supply standards (like the Clean Energy 

 
297 ECL § 75-0109. 
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Standard [CES] for electricity and clean transportation standard) should be considered separately under 

sectoral chapters.  

A carbon tax/fee would establish the price per ton of greenhouse gas (GHG) emissions that regulated 

entities would pay. Carbon tax/fee proposals have been considered by the New York State Legislature, 

and the New York Independent System Operator (NYISO) put forward a proposal for a fee on every ton 

of carbon dioxide (CO2) emission from the electricity sector. A cap-and-invest program would also result 

in a price on emissions, but indirectly as the government entity establishes the emissions cap while the 

price is determined based on the available supply of and demand for emission allowances, rather than 

directly by the government entity. It would require regulated entities to purchase emission allowances, 

usually at an auction, to match their emissions. The difference from carbon tax/fee, however, is that a cap-

and-invest program provides emissions certainty. A cap-and-invest program would limit the number of 

allowances sold, with the available amount decreasing year-by-year to ensure that overall aggregate 

emissions decline. Cap-and-invest programs have been implemented economywide in California and 

Quebec, and Washington recently passed legislation and adopted a rule to establish such a program. There 

are also existing sector-specific cap-and-invest programs, such as the Regional Greenhouse Gas Initiative 

(RGGI), that cover emissions from the electricity sector and include New York as a participant. In 

contrast to a carbon tax or fee, which would have to be enacted by the Legislature, the New York State 

Department of Environmental Conservation (DEC) could promulgate regulations establishing a cap-and-

invest program using its existing authority to adopt regulations that reduce emissions. 

Both carbon tax/fee and cap-and-invest programs provide a price signal stimulating lower emission 

choices and a source of funding for public investment and incentive programs. Both would regulate the 

bulk of energy, industrial, and other emissions in New York, including both fossil fuels and alternative 

fuels consistent with the requirements of the Climate Act. Both would be structured to comply with 

Environmental Conservation Law (ECL) § 75-0117, which requires that at least 35% of the overall 

benefits of spending be directed to Disadvantaged Communities, with a goal of 40%. But they have one 

fundamental difference: while both types of programs place a charge on emissions and invest the 

revenues, only a cap-and-invest program would implement a declining, enforceable cap on emissions 

overall and a mechanism for State enforcement of such limits against individual sources, thus ensuring 

that aggregate emissions do not exceed the statewide emission limits.  
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17.2 Proposed Program Design to Meet Climate Act Requirements 
The Council recommends implementation of a cap-and-invest program designed to meet the Climate 

Act’s requirements and goals, including meeting the economywide emission limits, promoting climate 

justice, and mitigating leakage. Mindful of current energy price burdens on New York households, the 

Council recommends gradually phasing in the program with cost containment mechanisms and rebates or 

subsidies to offset the burden of increased energy prices on LMI households. 

Structure of Program to Ensure Compliance with Statewide Emission Limits 
To ensure compliance with the statewide emission limits for 

2030 and 2050, all emission sectors would be included under a 

declining, enforceable cap. A few source categories, however, 

would not have a compliance obligation, at least at the outset, 

due to federal constraints (e.g., aviation), difficulties 

monitoring emissions from the individual sources in the 

emission sector (e.g., non-fossil fuel agricultural emissions), or 

other considerations like consistency with RGGI. Monitoring 

emissions from those source categories and removing those 

emissions from the statewide cap (through the retirement of 

emission allowances) will ensure that the statewide emission 

limit is met. 

The program would establish enforceable emission caps that 

decline year-by-year, including emission caps for 2030 and 

2050 that correspond with the statewide emission limits 

established pursuant to the Climate Act and adopted by DEC in 

6 NYCRR Part 496. To ensure that the Climate Act’s emission limits are met, the State would make 

emission allowances available at quantities that do not exceed the emissions cap for each year. 

Allowances corresponding to the emissions of those sectors without a compliance obligation would be 

retired, with the remainder of allowances being made available to the market and sources with compliance 

obligations, primarily by auction. The source categories in most sectors would have a compliance 

obligation, as identified below: 

• Transportation: Producers and distributors of transportation fuels would have a compliance 

obligation equal to the carbon content of fuels they produce or distribute. 
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• Heating fuels: Utilities and other distributors of heating fuels would have a compliance obligation 

equal to the carbon content of the fuels they distribute. 

• Industry: Industrial entities would have a compliance obligation equal to emissions from process 

operations and fuel combustion. 

• Waste sector: Sources in this sector, including incinerators, landfills, and wastewater treatment 

plants, would be responsible for emissions of GHGs, including fugitive methane emissions, to the 

extent reasonably accurate tools for calculating such emissions are available. 

• Electricity sector: Sources would be responsible for emissions from the combustion of fuels, 

although the program should be structured to reflect that many of these sources are also subject to 

RGGI. This could mean covering electricity exclusively under either the new New York system 

or RGGI, but not both, or covering the sector under both systems but providing credits for 

payments made for RGGI allowances under New York’s system.  

Where the Climate Act includes upstream out-of-state emissions in New York State’s inventory of 

statewide GHG emissions, these emissions would also be covered by this program.  

In general, most allowances would be made available to the regulated entities through an auction 

mechanism. The clearing price in such an auction would establish the price of a ton of GHG emissions in 

terms of carbon dioxide equivalent (CO2e) under the Climate Act in New York. At the end of each 

compliance period of one year or more, each regulated entity would be required to surrender allowances 

equal to the emissions it is responsible for in that period. For any allowances issued but unused at the end 

of a compliance period, the cap-and-invest system can allow some banking, but the State should consider 

careful limits on this mechanism to ensure emissions do not exceed 2030 or 2050 limits and to provide for 

consistent progress toward those directives in intervening years.   

The State could use proceeds from the auction for a variety of purposes consistent with the Climate Act, 

including investing in clean energy and emission reduction strategies and targeting investments to meet 

the Climate Act’s requirements for investment in Disadvantaged Communities. As described in more 

detail below, at least 35%, with a goal of more than 40%, of the auction proceeds would be invested in 

projects and programs that benefit Disadvantaged Communities identified by the Climate Justice Working 

Group (CJWG). Other areas of investment include funding other emission reduction strategies identified 

in this Scoping Plan and funding just transition strategies that include programs for retraining and 

providing wage and pension support for displaced workers. 
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Addressing Equity and Energy Affordability 
As required by the Climate Act, the implementing agencies, DEC and the New York State Energy 

Research and Development Authority (NYSERDA), potentially in collaboration with other agencies, 

would develop investment programs that ensure at least 35%, with a goal of 40%, of the benefits of 

investments flow to Disadvantaged Communities. Those agencies should establish a process to fully 

engage impacted communities in the identification and implementation of investment strategies in their 

communities funded with auction proceeds. Projects funded by auction proceeds in Disadvantaged 

Communities should incorporate a variety of workforce standards, including preferential hire for 

members of underrepresented communities, individuals with disability, unemployed individuals and 

others, and competitive advantage for businesses housed and operating in Disadvantaged Communities. 

In addition, DEC should evaluate and adopt program design elements that would provide additional 

assurance that emissions will decline in Disadvantaged Communities. Potential mechanisms for DEC to 

consider, based on continued engagement with environmental justice and other stakeholders, could 

include limits on trading allowances that preclude sources within, proximate to, or impacting 

Disadvantaged Communities from purchasing allowances from outside Disadvantaged Communities; 

source-specific caps or other mechanisms designed to prioritize reduction of GHG or co-pollutant 

emissions from sources in, proximate to, or impacting Disadvantaged Communities; and targeted air 

quality monitoring to ensure continued air quality improvement in Disadvantaged Communities. DEC 

should also consider whether requiring a multiple of allowances for sources within, proximate to, or 

impacting Disadvantaged Communities would provide additional protection. In addition, emissions in 

Disadvantaged Communities would be mitigated by other Scoping Plan strategies and DEC clean air 

regulatory programs and can be targeted to address areas of higher pollutant levels identified by DEC’s 

comprehensive air monitoring initiatives. 

Members of the CJWG have expressed concern that market-based programs that allow emission trading 

can result in, or allow the continuation of, pollution hotspots in their communities. The design elements 

described above are intended to preclude that outcome, consistent with Section 7(3) and other 

requirements of the Climate Act, 298 while ensuring that residents of Disadvantaged Communities share in 

the air quality, public health, and economic benefits of the clean energy transition. As it proceeds with 

development of the regulatory program, DEC would engage extensively with representatives of 

 
298 See, e.g., ECL § 75-0109(3)(c) and (d). 
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Disadvantaged Communities, including the CJWG, to ensure that their input informs development of the 

program.  

To ensure consistency with Climate Act requirements, the state could produce Disadvantaged Community 

investment plans intended to ensure air quality improvements every five years in consultation with 

representatives of Disadvantaged Communities and annual outcome reports for investments enabled with 

auction proceeds. Plans would identify priority program areas and pollutants, including establishing 

success metrics for improvements in designated geographic areas. Annual reports would evaluate 

progress against these metrics and can suggest amendments to plans to improve outcomes. 

In addition, the agencies should develop and implement measures to mitigate any impact of higher energy 

prices on New York households and small business, particularly LMI households. One mechanism would 

be to use some portion of the auction proceeds for per-household rebates, or climate dividends, that 

mitigate the impact of higher energy prices. Mitigation methods benefiting LMI households should be 

designed in a way that does not disqualify them for other assistance, thereby canceling out the intended 

benefit. In designing and implementing a cap-and-invest system, the State should also evaluate 

affordability for non-LMI households and businesses and consider mechanisms to manage these impacts. 

One option would be the inclusion of a cost-containment reserve to moderate allowance prices; this 

mechanism is already used in RGGI. In developing the program, DEC and NYSERDA should evaluate 

likely costs and propose additional mitigations as needed. 

Energy- or Emission-Intensive and Trade-Exposed Industries and Leakage 
To implement the Climate Act’s requirement to limit emission leakage, DEC should develop a 

mechanism to allocate allowances to energy-intensive or emission-intensive industries that are also trade-

exposed. This would require the development of criteria to establish the thresholds above which industries 

would be deemed to be energy- or emission-intensive as well as trade-exposed. Appendix C sets out a 

method by which the State could identify these industries, and any final definition would be subject to 

public input. By identifying these energy-intensive and trade-exposed (EITE) industries, the State would 

be identifying which sectors are vulnerable to leakage. Sources in EITE industries could be allocated 

allowances based on their output. To ensure that these sources have a continuing incentive to reduce 

emissions, they could be allocated emissions on a benchmarking approach that is based on the emission 

intensity of well-performing sources within the industry. Sources with a higher emission intensity than the 

benchmark would need to acquire any additional allowances needed in the allowance auction. Over time, 

the benchmark would be reduced in accordance with the reduction trajectory of the emissions cap, 
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providing a further incentive for covered sources to implement technological advancements to reduce 

emissions. The measures align with the recommendations from the Just Transition Working Group 

(JTWG) on measures to minimize leakage and anti-competitive impacts of policies contained in 

Appendix C, as well as the discussion on leakage in Chapter 7. Just Transition and Chapter 14. Industry 

pertaining to impacts on jobs and industry. 

17.3 Application of Evaluation Criteria 
The Council’s recommendation of a cap-and-invest program encompassing all source categories is 

supported by the application of a variety of criteria, identified in the following sections. 

Certainty of Emission Reductions 
A primary benefit of a cap-and-invest program is that it would cap and reduce emissions, providing 

legally binding emission certainty. Setting an economywide cap at a level corresponding with the Climate 

Act’s emission limits provides certainty that those emission limits will be met, while also providing a 

mechanism for State enforcement of such limits against individual GHG emission sources, as required by 

the Climate Act. 

Although a carbon tax/fee program likely would reduce emissions, it would not ensure a particular level 

of collective emission reductions from all affected sources. The reductions achieved through imposing a 

price could vary based on multiple factors including market conditions, weather, technological 

developments, and the effect of other policies. If the price were set too low, the program might not yield 

the desired or required level of emission reductions. More certainty in the level of emission reductions 

could be achieved by including mechanisms to adjust the price upward or downward in response to 

emission-reduction levels, but ultimately the initial price level and the escalation rates would be, at best, 

an informed guess. 

The inclusion of offset programs in some cap-and-invest programs, such as RGGI, has engendered some 

criticism, particularly from environmental justice organizations that contend that the availability of offsets 

reduces the certainty of emission reductions from the regulated sources. In any cap-and-invest program 

adopted to meet Climate Act requirements, the role of offsets would have to be strictly limited or even 

prohibited in accordance with the requirements of ECL § 75-0109(4). Under that provision, DEC would 

have to ensure that any Alternative Compliance Mechanism that is adopted would meet various 

requirements specified in that provision of the Climate Act. Therefore, offsets would have little, if any, 

role under a cap-and-invest program designed to comply with the Climate Act. 

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0062 
Page 357 of 445



 

Chapter 17. Economywide Strategies 346 

Price Certainty 
Price certainty helps businesses and investors make informed planning and investment decisions. Because 

renewable energy and other non-emitting energy sources would not bear any cost, potential investors in 

those technologies could calculate the market advantage attributable to the carbon price in making 

investment decisions. Likewise, an entity considering investing in emission-reducing technologies could 

calculate the savings that would result from those investments. Relatedly, the owner of an emitting source 

could use the certainty of the future price to make an informed decision about when the source would 

become uneconomic. The certainty of the future prices might also allow consumers to make more 

informed decisions. 

Development of a cap-and-invest program would include measures to provide a level of price certainty. 

Examples include establishing a minimum allowance price and an emission containment reserve under 

which fewer allowances are made available if prices are below a specified level, similar to the RGGI 

program. Cap-and-invest programs could also include soft price ceilings to limit costs. RGGI, for 

example, includes a cost containment reserve mechanism that releases additional allowances at higher 

price levels. DEC would design such measures based on stakeholder input and to ensure they do not 

interfere with ensuring compliance with the Climate Act’s overall statewide emission limits. 

Carbon tax/fee would generally provide more price certainty because the price trajectory is established in 

the governing laws or regulations, rather than determined indirectly based on the government-established 

emissions cap. If, as indicated above, the price is adjusted over time to increase the likelihood of meeting 

the statewide emission limits, that would have the effect of reducing price certainty, but it would still not 

provide the same level of emissions reduction certainty as a cap-and-invest program.  

Prioritizing Emission Reductions and Avoiding Hotspots in Disadvantaged 
Communities 
The Climate Act requires the Scoping Plan to “identify measures to maximize reductions of both GHG 

emissions and co-pollutants in disadvantaged communities.”299 Likewise, DEC’s regulations to achieve 

the statewide emission limits must “prioritize measures to maximize net reductions of GHGs and 

co-pollutants in disadvantaged communities.”300 Carbon tax/fee and cap-and-invest programs would both 

be subject to the Climate Act’s requirement that Disadvantaged Communities receive at least 35%, with a 

 
299 ECL § 75-0103(14)(d). 
300 ECL § 75-0109(3)(d). See also Climate Act § 7(3). 
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goal of 40%, of the benefits of clean energy and energy efficiency spending. Either type of program could 

include mechanisms to ensure compliance with the Climate Act, including a process for obtaining input in 

investment decisions from Disadvantaged Communities.301 In their traditional form, because both impose 

a uniform price for emissions across an economy, neither program offers an advantage relative to the 

other for local, specific air quality improvements. 

As indicated above, however, the proposed design of a cap-and-invest program could also include 

innovative program designs to directly prevent the formation or existence of emission hotspots that occur 

when certain sources maintain or increase higher levels of co-pollutant emissions despite the reduction of 

economywide emissions. In addition, other DEC regulatory requirements limit emissions of criteria and 

toxic pollutants from individual facilities and vehicles. 

Interaction with Other Regulatory Programs 
Other policy initiatives or regulatory changes by various agencies may complement and facilitate the 

efficient and effective implementation of an economywide regulatory approach to reducing GHG 

emissions. In this regard, a cap-and-invest program has the benefit of minimizing the costs associated 

with ensuring any specific level of GHG emission reductions, including the level of statewide reductions 

required by the Climate Act. Where a government is implementing standards and other regulations, 

funding new investments into clean energy solutions to drive emission reductions on a sectoral basis, or 

making investments to support emission reductions, the declining emissions result in a lower cost to the 

public for the cap-and-invest program. That has happened in the RGGI program, where complementary 

clean energy policies have led to reduced emissions, keeping allowance prices low even with a cap that 

declines substantially over time. Likewise, Inflation Reduction Act funding, as well as other federal 

investments, would also support lower emissions that would also reduce allowance prices. In this manner, 

a cap-and-invest program has the benefit of automatically capturing both the cost- and emission-related 

benefits of other complementary policies and investments.  

On the other hand, in a carbon tax/fee program, the level of a carbon price would not ordinarily vary 

depending on the emission reductions yielded by other programs. Instead, the emissions reduced by a 

direct carbon tax/fee would be in addition to the emissions reductions from the regulatory standards or 

other investments. Even as emissions decrease due to other policies, the level of the carbon tax/fee would 

remain the same – unlike in a cap-and-invest program – since the value was pre-determined through 

 
301 ECL § 75-0117. 
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government action. Of course, as those regulatory standards or other policies reduce emissions, the same 

carbon tax/fee would be applied to a smaller amount of emissions, potentially reducing revenues. As 

noted above, in the event a carbon tax/fee does not provide the required level of statewide emission 

reductions under the Climate Act, additional legally enforceable regulatory measures on certain source 

categories or sectors may be necessary to ensure the Climate Act’s statewide emission limits are met.  

Mitigating Risk of Leakage 
The Climate Act requires programs to be designed to limit leakage. Consistent with programs 

implemented elsewhere, the proposed cap-and-invest program design alleviates this risk by allocating free 

allowances to EITE industries based on a benchmarking approach, an approach well-established in similar 

programs in other jurisdictions. The same goal could be accomplished in a carbon tax/fee design, by 

providing rebates to EITE industries, although that model has not been applied elsewhere.  

Other Criteria 
The other criteria considered by the Council do not favor one particular economywide model over the 

other. 

• Affordability and avoiding regressive impacts: One concern often expressed about either 

pricing mechanism is the potential for regressive economic impacts, due to lower-income 

households spending a higher portion of their income on electricity, heating, and transportation 

fuel, which would all become more expensive if the resulting emissions bear a cost. Both carbon 

tax/fee and cap-and-invest policies could be designed to address those impacts, such as with 

rebates funded by the revenues or other investments to reduce regressive impacts.  

• Sufficiency of funding and use of proceeds: Since a cap-and-invest program would be designed 

to have an economywide cap that corresponds with the Climate Act emission limits, it provides a 

sufficient level of proceeds by definition. Likewise, the investment of federal funding to reduce 

emissions has the effect of reducing the need for cap-and-invest revenues. Although a carbon 

tax/fee could provide more certainty regarding the amount of revenues, it provides less certainty 

that the revenues are adequate to ensure meeting the economywide emission limits. If the 

escalation rate is designed to not adequately coordinate with realized emission reductions, a 

carbon tax/fee program could see falling revenue even as the price does not increase sufficiently 

to realize Climate Act-level emission reductions.  

• Regional equity: The Council has identified the need to ensure that an economywide program 

does not place a disproportionate burden on particular geographic portions of the State. This 

could occur, for example, in areas of the State where emission-intensive sources are concentrated, 
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if particular areas have less access to technologies to reduce GHG emissions, if available 

technologies do not meet local needs as readily (for example as a result of cold weather), or if the 

residents of particular areas are more reliant on higher-emission fossil fuels to meet their energy 

needs. Under either a cap-and-invest or carbon pricing program, investment of proceeds would be 

the primary mechanism to address these regional disparities. Investments could be targeted to 

those areas with high fossil fuel dependence to assist households and regional businesses in a 

swifter clean energy transition, for example through efficiency upgrades and other measures, that 

reduces exposure of the region and its residents to the cost impacts of the cap-and-invest system. 

• Supporting economic development and innovation: In general, either policy mechanism would 

be expected to provide a competitive advantage to lower- or zero-emission industrial operations 

or vehicle fleets using zero-emission technologies and to stimulate private investment in lower-

emission sources and technologies. In addition, auction proceeds or revenues could be invested in 

ways that support sustainable low-carbon economic development. 

• Incorporating multi-jurisdiction programs: Participating in one or more multi-jurisdiction 

regional programs could have the benefit of assuring competitive neutrality across the region, 

reducing emission leakage, and, if New York’s participation induces other states to participate, 

increasing the overall GHG emission reductions. Carbon pricing and cap-and-invest programs 

could be structured to accommodate regional sector-based programs like RGGI. One mechanism 

applicable to both types of programs would be to credit the cost of allowances under a regional 

program toward the payments under the State-specific program. In the alternative, compliance 

with a regional program could govern a particular sector in place of the State-specific program.  
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Chapter 18. Gas System Transition 

18.1 Overview 
All the information before the Climate Action Council (Council) indicates that achievement of the 

emission limits will entail a substantial reduction of fossil natural gas use and strategic downsizing and 

decarbonization of the gas system. The integration analysis scenarios and Advisory Panel 

recommendations also show a greatly diminished use of fossil natural gas. To achieve Climate Act 

targets, the integration analysis scenarios identified the vast majority of current fossil natural gas 

customers (residential, commercial, and industrial) will transition to electricity by 2050 and identified 

fossil natural gas use reductions statewide by at least 33% by 2030 and by 57% by 2035. The existing gas 

system was developed to meet current demand for fossil natural gas and will need to be strategically 

downsized as this transition proceeds. A well-planned and strategic transition of the gas system will 

require coordination across multiple sectors. This coordination will include integrated planning with the 

decarbonization of the power generation sector and buildout of local electric transmission and distribution 

systems to meet anticipated increases in electricity demand throughout the State. The integrated planning 

will ensure the transition is equitable for workers and equitable and cost-effective for consumers without 

compromising reliability, safety, energy affordability, and resiliency.  

It is important that the strategic transition to a decarbonized gas system in New York State does not 

impose undue cost burdens on customers who currently rely on this fuel for home heating, especially 

those who can least afford cost increases. Demand reduction measures that reduce customer reliance on 

fossil natural gas, including energy efficiency and demand response programs, must be increased. New 

York State must explore whether full electrification of heating load in the near term is the most cost-

effective and technically feasible solution for all customers, for instance steam heating customers in New 

York City, customers in areas with extreme cold climates where cold climate air source heat pumps are 

installed and supplemental heat may be used, or space heating customers in regions of the State where 

current electric capacity constraints may be more significant. These studies, combined with strategies 

described elsewhere in this Scoping Plan, will be used to leverage existing, emerging, and new 

technology to rapidly reduce and eventually eliminate the need for fossil natural gas in New York State, 

while taking into consideration impacts on jobs and industry as referenced in Chapter 7. Just Transition 

and Chapter 14. Industry.  

Unlike other sectors, such as electricity generation, transportation, and energy efficiency, the gas system 

does not a have a long history of analysis and policy development on emissions reductions to inform the 
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strategies in the Scoping Plan. New York State will need to implement an ongoing effort to plan for and 

manage the strategic downsizing and decarbonization of the gas system as the transition to greater 

electrification proceeds. That ongoing effort should include identification of strategic opportunities to 

retire existing pipelines as demand declines and exploration of the safest, most reliable, resilient, and least 

expensive approaches for an orderly transition. One scenario that should be considered is seeking to move 

whole streets or neighborhoods at a time from gas infrastructure to a community-based thermal energy 

network that supports heat pumps. A utility could own and run the thermal energy network, which would 

support heat pumps in individual buildings, with the heat pumps owned by the building owner. During the 

transition to the decarbonized systems, some investments in traditional infrastructure will still be 

necessary to maintain reliability and safety for remaining fossil natural gas customers, but greater scrutiny 

of such investments is warranted to minimize the level of stranded assets that make it more expensive to 

fully decarbonize the fossil natural gas sector. Similarly, workforce retention plans as well as efforts 

described in Chapter 7. Just Transition to support a workforce to install, inspect, maintain, and operate 

energy system infrastructure is necessary to ensure a safe and reliable system throughout the transition.  

The Council has reviewed the potential use of alternative fuels such as renewable natural gas (RNG) and 

green hydrogen in the gas system for space heating or process use where electrification is not yet feasible 

or to decarbonize the gas system as it transitions.302 While there may be a strategic role for the system to 

transport RNG, the potential in-state availability and resource size of RNG is currently small as compared 

with current levels of fossil natural gas use. As for green hydrogen, the existing gas system was not 

designed to handle any substantial quantity of blending of hydrogen, so the safety and durability of the 

system must be addressed before hydrogen is introduced into existing infrastructure. The Council notes 

that additional analysis is needed to determine the feasibility and the climate impact; the analysis should 

include an evaluation of the full life cycle greenhouse gas (GHG) and co-pollutant emissions impacts, 

health impacts, impacts on energy affordability, and safety and reliability considerations for the use of 

RNG and green hydrogen prior to investments in alternative fuels for use in gas system planning as 

described in the Gas System Transition Plan Framework below.   

 
302 See Appendix G: Integration Analysis Technical Supplement. Scenario 2 (called “Strategic Use of Low-Carbon Fuels”) 

modeled in the integration analysis. In this scenario, renewable natural gas (RNG) is used in the buildings sector, assuming a 
9% RNG blend in gas pipelines by 2030 and 100% RNG to meet dramatically reduced gas demand in buildings by 2050. 
Green hydrogen use is limited mostly to transportation, industrial purposes, and electricity reliability in this scenario, though 
a small amount of hydrogen is used to power the Con Ed district system by 2050, with steam demand reduced by about 66% 
as many existing customers electrify in whole or in part. 
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While the managed transition away from fossil natural gas proceeds, it remains important to reduce 

methane emissions from the gas sector. The speed of the transition is amplified because of the Climate 

Act’s use of a 20-year global warming potential (GWP) and the inclusion of upstream emissions, 

including those associated with imported electricity and the extraction and transmission of imported fossil 

fuels. A significant amount of methane emissions associated with the use of fossil natural gas in New 

York occurs outside of the State. However, the State and the utilities have taken steps to reduce the 

methane emissions that occur within State boundaries through programs to reduce the quantity of leak-

prone pipes. Current reporting indicates higher fugitive emissions are associated in areas of the State with 

higher quantities of leak-prone pipes in need of replacement or potential retirement. System repair will 

provide near-term reductions in these emissions. The New York State Public Service Commission’s 

(PSC) existing policy is to require utilities to remove leak-prone pipes from service and the aggressive 

reduction of known leaks on gas systems. Much of the leak-prone pipe replacement is necessary for safety 

reasons and will continue to produce real reductions in emissions, while additional replacements may be 

necessary for further emission reductions. In 2022, New York State Department of Environmental 

Conservation (DEC) adopted a new rule (6 NYCRR Part 203 – “Oil and Natural Gas Sector”) to address 

methane leakage from the oil and gas sector. In addition to rigorous leak detection and repair 

requirements, the regulation aims to reduce or prohibit the venting of fossil natural gas at wells, 

compressor stations, storage sites, and metering and regulating stations.303 The regulation is projected to 

reduce 1.2 million metric tons carbon dioxide equivalent (CO2e) of methane emissions, the equivalent of 

taking 236,753 cars off the road.304 This regulation is a major step forward in reducing methane emissions 

from the gas infrastructure within the State, but there is still much to be done to fully reduce emissions as 

New York strategically downsizes and decarbonizes the gas system. 

Key Stakeholders 
Decarbonizing the gas system in New York State will be a complicated undertaking affecting a broad 

range of stakeholders: the utilities that need to transform their business models; gas utility customers who 

may need to retrofit heating, hot water, and cooking appliances in their homes and businesses; local 

governments that need to consider building code changes; commercial and industrial gas customers who 

 

303 New York State Department of Environmental Conservation. “Proposed Part 203 Oil and Natural Gas Sector.” Accessed at 
https://www.dec.ny.gov/regulations/122829.html. 

304 New York State Department of Environmental Conservation. 2021. “DEC Announces Proposed Regulations to Reduce 
Methane Emissions from Oil and Natural Gas Sector.” Accessed November 2021 at 
https://www.dec.ny.gov/press/122850.html. 
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need to consider changes to their business operations; regulators who will need to equitably and legally 

balance shareholder, workforce, and consumer and public interests when deciding, for example, how to 

prevent the stranding of assets tied to fossil fuels that are no longer able to generate an economic return 

because of changes associated with decarbonizing the economy. Accordingly, key stakeholders for 

transitioning the gas system will also include federal and State regulators (Federal Energy Regulatory 

Commission [FERC], Pipeline and Hazardous Materials Safety Administration, DEC, New York State 

Department of Public Service [DPS], and PSC), affected workers and unions, New York State 

Department of Labor (DOL), gas infrastructure owners, power plant owners, the New York State Energy 

Research and Development Authority (NYSERDA), municipalities that adopt and enforce building codes, 

and industrial, commercial, and residential gas customers. The adoption of measures to transition the gas 

system will be heavily dependent on end-use customer adoption of enhanced energy efficiency, demand 

response, electrification, geothermal, energy storage, potential use of alternative fuels such as RNG and 

green hydrogen, and future innovation strategies. Utilities have an obligation to provide safe and reliable 

service, so the speed of end-user adoption of fossil natural gas alternatives will affect the speed with 

which the utility will be able to transition its own infrastructure. 

18.2 Key Considerations 
Transition Away from Gas  
The transition away from fossil natural gas should be carefully managed, phased, and adhere to the labor 

standards consistent with Chapter 7. Just Transition, while maintaining safety and reliability for those 

who still depend on the energy being delivered. The transition should take place as quickly as possible 

and to the maximum extent possible and include the production, transmission, and distribution 

components of the system, while limiting negative impacts on the workforce.  

The State has already taken action toward this transition. The PSC has initiated the Gas Planning 

Proceeding (Case 20-G-0131) to ensure safe and reliable long-term fossil natural gas planning, which will 

also require consideration of achieving the GHG emission limits required by the Climate Act. 

Furthermore, utility rate case proceedings that appear before the PSC are now required to incorporate a 

demonstration of how the cases comply with the requirements of the Climate Act, including some of the 

emerging strategies contained within the Scoping Plan, such as no marketing of fossil natural gas and 

positive marketing of electrification including geothermal heat pumps and other technologies and 

strategies to reduce GHG emissions. Additional regulatory actions by PSC will likely be necessary to 

effectuate the required transition away from gas with the condition that displaced, trained workers should 

be prioritized for new transitional work. 
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There are, however, limits to the action the PSC as regulator of gas utilities can take toward this transition 

under current law. For instance, existing Public Service Law states that it is “policy of this state that the 

continued provision of all or any part of such gas, electric and steam service to all residential customers 

without unreasonable qualifications or lengthy delays is necessary for the preservation of the health and 

general welfare and is in the public interest.” Transportation Corporations Law § 12 also requires that gas 

and electricity service be supplied on application of a building owner or occupant. The State should 

review and consider modifications to statutory provisions that may seem to be in conflict with the 

requirements of the Climate Act, including a review of impacts on the electric and gas systems safety, 

reliability, and workforce, and, if appropriate, update these provisions to bring them into alignment with 

the Climate Act to ensure that regulators and utilities do not have conflicting directives from the 

Legislature and have the clear authority required to take action consistent with the State’s climate goals 

and requirements. 

The Climate Justice Working Group (CJWG) supports the transition away from gas infrastructure and 

stresses the need for cost-effectiveness and equity to ensure the transition is just. The CJWG recommends 

that progress be prioritized in Disadvantaged Communities, where co-pollutants pose a high cumulative 

burden, and supports the denial of fossil natural gas infrastructure permits in order for progress to be 

made in reducing GHG and co-pollutant emissions. The strategy of prioritizing Disadvantaged 

Communities may drive the cost of the transition higher due to the scattered placement of these 

communities on the gas system and the need to maintain system integrity, reliability, and the sequence of 

deconstructing supply assets.  

Regardless, the CJWG recommends that any transition is carefully planned, detailed, and clearly 

communicated to ensure that expectations are aligned across stakeholders; the electric transmission and 

distribution system has sufficient capacity to accommodate the increased electric load due to 

electrification of building heating and transportation; and that meaningful contractions of the gas system 

(and associated operations and maintenance cost savings) can be realized. Without this level of planning, 

the transition will likely be more challenging, take longer to implement, be more costly than it would 

have otherwise been, and result in customers using other fossil fuels such as oil or propane. The Council 

supports the transition away from fossil natural gas use and strategic downsizing and decarbonization of 

the gas system in a way that is cost-effective, equitable, and just. The Council notes the coordinated plan 

the State develops for the gas system transition should address the concerns raised by the CJWG in a way 

that maintains the safety and reliability of both the gas and electric systems while prioritizing emissions 
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and co-pollutant reductions in Disadvantaged Communities and mitigating negative impacts on the 

workforce.  

The following strategies will help navigate a reasonable transition away from fossil natural gas. 

• Analysis and planning: Develop a detailed analysis to determine the most equitable and cost-

effective strategy for transitioning from the use of fossil natural gas while maintaining affordable, 

safe, and reliable service and while considering job protection and workforce development 

actions. Strategic downsizing and decarbonization of substantial portions of the gas system will 

require significant planning due to the complexity of the system, the need to coordinate with 

building electrification, and the pace of required local electric transmission capacity and delivery 

system buildout, all while maintaining reliable and safe service. To ensure grid reliability needs 

are met, the transition should be completed in parallel with the New York Independent System 

Operator’s (NYISO) Reliability Needs Assessment. The analysis should inform a detailed and 

strategic approach to downsizing and the contraction of the gas system while considering end-use 

customers who are highly reliant on gas and considering the economic impacts, feasible 

alternatives, and growth in the power generation sector with electrification (including the 

Consolidated Edison Steam System).  

▪ The strategy for transitioning away from fossil natural gas usage must include energy 

efficiency and demand response programs, which, to date, have mainly been used specifically 

in gas-constrained areas within existing gas service territories. Commercial and industrial 

customers who can shift fossil natural gas usage away from peak periods of consumption 

without using another fossil fuel presents an untapped opportunity. Research must be done on 

other demand response programs, such as utility control of large commercial water heaters 

that could shift fossil natural gas usage away from peak periods. The capture of waste heat 

from water heated for industrial or commercial purposes could reduce fossil natural gas load. 

Use of the proper incentives could ensure that these programs are pursued in an extremely 

cost-effective manner. 

▪ An emphasis and focus needs to be placed on permanent load reduction measures that can 

significantly reduce fossil natural gas usage and demand in the short term, while also 

providing benefits for the end users if and when buildings are electrified in the mid- to 

long-term. Building envelope sealing and weatherization measures provide these benefits (in 

the form of improved comfort by reducing drafts, cold surfaces, and noise pollution and in 

reducing the risk of pests and mold) and must be implemented efficiently and effectively. 
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Point-of-use energy storage and advanced metering could also be used to help control 

consumer energy bills during the transition away from fossil natural gas. This will require 

coordination on various levels across the State from the agencies and entities that provide 

support for low- to moderate-income (LMI) customers, weatherization programs, building 

electrification programs, other energy efficiency programs, and workforce support to develop 

a comprehensive approach. 

▪ This analysis must be a continuous process to strategically manage the transition away from 

the use of fossil natural gas and decarbonization of the gas system. Future adjustments should 

be considered in response to technological, scientific, and economic developments. 

• Inclusion of LMI households and the gas industry workforce: The State should develop a 

comprehensive equity strategy to prioritize the needs of LMI households and Disadvantaged 

Communities in the transition, ensuring they are not left behind. This will require meaningful 

engagement of LMI households and residents of Disadvantaged Communities in the transition 

process and prioritizing technical and financial assistance to enable these households to make 

energy efficiency upgrades and electrify affordably. Special consideration will need to occur for 

the workforce at gas utilities and its qualified contractors, many of whom are members of 

Disadvantaged Communities, including the development and implementation of an equitable 

transition plan for the gas industry workforce that includes a detailed timeline so the workforce 

can properly prepare and considers leveraging gas utility worker’s skillsets for the transition of 

the gas system. The plan should also include protections, retraining and training that leverages 

transferrable skills, and job transition opportunities, including for the buildout and operation of 

district thermal energy systems, with attention to opportunities at dual-commodity utilities. In 

addition, the plan should include workforce development actions that are responsive to industry 

needs, outline job placement opportunities, and include services to support job retention, 

consistent with Chapter 7. Just Transition. This requires both a comprehensive system-wide 

equity strategy and utility-level equity strategies that include adequate accountability and 

oversight. Electric utilities benefitting from the increased revenue of electrification of heating 

load should absorb some of the potential burden of the stranded costs. The recent amendment to 

the Public Service Law in the enactment of the Utility Thermal Energy Networks and Jobs Act to 

allow gas and combined gas and electric utilities to become holistic thermal energy providers will 

provide ongoing jobs for displaced workers and a pathway for decarbonizing and transitioning the 

gas system, including new business models for utilities inclusive of community-scale geothermal 

systems.  
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• Regulation development and emissions reduction targets: The State should support the 

implementation of current DEC regulations to decrease methane emissions from gas 

infrastructure, as well as the promulgation of additional regulations to reduce GHG emissions 

associated with this infrastructure and, in coordination with the PSC, develop specific emission 

reduction targets (including interim targets) for transmission, storage, and gas distribution utilities 

upstream of the customer meter. These targets are necessary to guide utility gas system planning. 

The Climate Act requires upstream out-of-state emissions from the extraction and transmission of 

fossil natural gas be included in the statewide GHG emissions inventory and therefore this 

significant amount of methane emissions must be reduced to achieve the statewide GHG emission 

limits. One policy lever the State has to lower the contribution from these emissions toward 

achievement of the emission limits is to reduce our consumption of fossil natural gas.  

• Permitting and service requirements: The State should enact legislation to amend the Public 

Service Law and the Transportation Corporations Law to move away from promoting gas system 

expansion by marketing fossil natural gas to prospective customers or providing gas service lines 

and extensions of gas mains at no cost to new customers (such as the “100-foot rule”) aiming to 

ensure continued employment of displaced workers. As soon as possible, the legislation should 

eliminate the existing requirement that gas service be supplied on application of a building owner 

or occupant and have each utility regularly file a proposal for how it will meet the State’s 

emission-free by 2040 (100x40) electricity generation requirement and 2030 and 2050 emissions 

limits within its customer base. Incentives and rebates for gas equipment offered by utilities or 

NYSERDA should be ended immediately, particularly for sectors and building typologies where 

electrification is a near-term solution. To the extent consistent with reliability and safety and 

applicable laws, the State should deny as inconsistent with the Climate Act additional gas 

infrastructure permits that would interfere with the attainment of the statewide GHG emission 

limits. Furthermore, the State should advocate to FERC for denial of unnecessary and unjustified 

gas infrastructure projects that will exacerbate GHG emissions.  

▪ Revisions to building codes and standards should be among the first measures undertaken. 

New building codes must limit the use of fossil natural gas and other fossil fuels in new 

construction, as laid out in Chapter 12. Buildings. 

▪ The PSC has jurisdiction over the rates and operations of a number of electric and gas 

municipal energy systems and can direct the entities to implement decarbonization measures. 

In addition, the PSC has jurisdiction over the State’s privately owned water utilities. While 

many water utilities have fewer than 50 customers, some could be ordered to implement 

water usage reduction measures that would translate to reductions in both energy usage and 
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emissions. The PSC also has jurisdiction over community-based heat exchange systems and 

other approaches for providing heating and cooling to buildings at neighborhood scales. In 

addition, the PSC promotes and encourages funding mechanisms for beneficial electrification 

of heating and cooling systems. 

Reduce Fugitive Emissions from Gas Infrastructure 
The transition from oil and gas will take time and, during that time, the State will continue to rely on oil 

and gas infrastructure to deliver safe and reliable energy. To help reduce methane emissions during this 

period, the State should develop systems to minimize these losses. Below are a set of actions that could be 

implemented to achieve meaningful reductions in fugitive emissions from the system. 

• Regulatory action: In addition to DEC’s existing oil and gas methane regulations, the State 

should support future efforts from DEC to further control, reduce, and eliminate methane 

emissions from gas infrastructure. This may include implementing the use of innovative leak 

detection and repair technology, developing an inventory of all infrastructure and sources of 

methane emissions potentially subject to State regulation, and establishing operation and 

maintenance requirements that result in reduced methane emissions. DEC should coordinate with 

the PSC to develop specific targets to guide utility system planning in this regard that would be 

incremental to existing regulations. This should include consideration of methane leaks resulting 

from excavator damage and whether the current fines for damages are sufficient. The PSC Gas 

Planning Proceeding, Case 20-G-0131, will address long-term gas utility planning. 

• Prioritize leak prone pipes: State agencies should prioritize repair or replacement of leak-prone 

pipes to reduce emissions and identify strategic opportunities to retire existing pipelines as 

demand declines, in addition to prioritizing measures to ensure safety. Some actions to reduce 

methane leakage from gas pipelines can be costly. Expending funds to reduce methane emissions 

from pipelines may not be justified in cases where the infrastructure could be decommissioned 

within the next several years. In these instances, consideration should be given to using those 

funds to speed the transition away from gas and the strategic decommissioning of these smaller 

branch pipelines that serve individual streets and neighborhoods. While it is important to address 

methane emissions from pipeline systems within the State, it is also critical to keep in perspective 

that a significant part of the emissions from our use of fossil natural gas occur outside of the 

State, and that these out-of-state emissions also count as statewide GHG emissions under the 

Climate Act. 

• Research and development: The State should continue conducting research and development of 

emission measurement technologies, including continuous monitoring technologies and survey 
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(aerial or land) for the production, transmission, and storage of fossil natural gas. This should 

include working to improve emission estimates from outside the boundaries of New York that are 

associated with our use of fossil natural gas within the State, as these emissions are part of 

statewide GHG emissions under the Climate Act and are both large and uncertain. 

• Reporting and inventory: The State should develop a program to accurately characterize gas 

infrastructure components through information requests to better estimate emissions and improve 

inventory reporting. DEC should develop an online registry to collect and organize data and 

information in a manner that informs and directs the strategic downsizing of infrastructure. The 

online registry should have a transparent planning and reporting process, include emissions from 

the gas industry (from wells to end of distribution network pipes) and lists of fugitive methane 

from sources such as landfills and wastewater treatment. The registry should track and collect 

data needed for interim targets. The registry should account for, report, and track environmental 

attributes of any alternative fuel project or fugitive methane avoidance project that ensures that all 

environmental impacts are identified with no double-counting of reductions or environmental 

benefits. In addition, the PSC should ensure that all rate orders it reviews comply with the 

Climate Act, and its proceeding focused on modernizing gas planning (PSC Gas Planning 

Proceeding [Case 20-G-0131]) should require gas utilities to monitor and report emissions as well 

as develop strategies for reducing emissions within their individual service territories.  

• Leakage detection and repair and orphaned wells: The State should develop an integrated plan 

and coordinate efforts with utilities, gas producers, infrastructure owners, and local municipalities 

to deploy advanced leak detection technology and to repair leaks in remaining gas infrastructure 

while maintaining affordable, safe, and reliable service. The program should be designed with 

measures to limit leakage to the extent feasible, particularly with regard to higher-emitting 

infrastructure and should identify appropriate funding sources to locate and cap orphaned wells. 

The PSC Gas Planning Proceeding (Case 20-G-0131) should require utilities to identify leak-

prone pipe for replacement, quantify leakage, consider Non-Pipe Alternatives, and maintain safe 

and reliable service. To cap abandoned wells, the CJWG suggests that public funds be used as a 

last resort and that the State consider ways the oil and gas industry could contribute to reducing 

emissions from these sources. To address the CJWG concerns, the State should remove the 

financial security dollar amounts the oil and gas industry companies are required to provide under 

the Environmental Conservation Law (ECL) and allow DEC to establish financial security 

requirements in regulation (as it does for mines) to cover the true cost of plugging and 

abandoning known orphaned wells. Public funds, including potential federal funding for 
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orphaned wells through the federal Inflation Reduction Act of 2022, will also be necessary to 

cover costs for plugging unmapped wells with unknown ownership.305 

18.3 Process Going Forward 

The Council has developed a framework through which agencies can develop a coordinated plan for the 

reduction of fossil natural gas use and the strategic downsizing and decarbonization of the gas system 

through an orderly transition that is equitable, cost-effective, and maintains system safety and reliability 

(see Table 18). Development of the plan should be led by DPS and supported by NYSERDA, Long Island 

Power Authority (LIPA), New York Power Authority (NYPA), and DEC. The plan should be developed 

in consultation with other State entities including the Office of Just Transition and other Council 

agencies, utilities, environmental justice groups, electric generation owners, unions, and sectoral experts 

and draw upon successful plans in other jurisdictions. This plan should also include a mechanism through 

which it can be adapted as technology and system conditions change and as New York increasingly 

electrifies end use applications such as transportation and space heating. 

Table 18. Gas System Transition Plan Framework 

Key Principles Strategies and Guidance 
Ensure gas transition plan 
meets greenhouse gas 
(GHG) emission reduction 
targets 

•  ev elop plans for how individual gas utilities and the  t ate’s gas s stem overall 
will reduce GHG emissions by 2030 and by 2050, as required to contribute to 
achieving the statewide GHG emission limits established in the Climate Act.   

• Include utility-specific and system-wide forecasts for the reduction in gas sales 
and decreasing numbers of gas customers connected to the gas system over 
time, as large numbers of customers transition to electrification and community 
thermal for heating, hot water, and other energy end uses.   

• Require gas utilities to publicly file annual GHG emissions reports. 
Reduce energy burdens 
and address energy 
affordability concerns 

• Identify ways to mitigate impacts on remaining gas customers as customers 
transition to electrification and away from use of the gas system, with a 
particular focus on low-income consumers.  

• Include a review of the costs and benefits associated with both the transition to 
electrification and potential adoption of alternative fuels (renewable natural gas 
[RNG], hydrogen) for decarbonizing the gas system to evaluate the impact on 
overall affordability. This should include a review of electric grid and related 
electric transmission and delivery system buildout costs; avoided costs of 
appliance electrification; gas system investments and appliance modifications to 
enable use of alternative fuels; fuel production costs; and costs at the 
homeowner/business level. 

• Prioritize and target public financial support of energy efficiency upgrades and 
electrification initiatives for distressed housing, LMI households, affordable and 
public housing, and buildings in disadvantaged communities in advance of or 
paired with electrification of heating and in a manner that lessens cost burdens 
on customers who currently rely on gas for home heating and who can least 
afford energy cost increases. Further consider prioritization and targeting of 
initiatives to support energy efficiency and dual-fuel solutions for subsets of 

 
305 ECL § 23 
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Key Principles Strategies and Guidance 
New York’s building stock that will be unaffordable to electrify or where full 
electrification is not yet feasible.  

• Further define energy affordability (e.g., New York State Public Service 
Commission [PSC] Energ  Affordabilit  Polic ’s target energ  burden is set at 
or below 6% of household income for all low-income households). 

Prioritize continued and 
improved safety and 
reliability 

• Include an analysis on what technologies will be necessary to maintain the 
safety and reliability of the energy systems as the State transitions the gas 
system including, but not limited to, zero-emission dispatchable generation. 

• Ensure both energy supply and demand are considered in parallel.  
• Ensure the buildout of the electric system can accommodate additional 

electrification needs in a way that ensures energy affordability and considers 
regional differences.  

Consider role of alternative 
fuels and technologies in 
future gas system planning  

• Consider strategic use of alternative fuels, aligned with the integration analysis 
scenarios, to meet customer needs for space heating or process use where 
electrification is not yet feasible or to decarbonize the gas system as it 
transitions. 

• Before considering using alternative fuels in the gas system, ensure that safety 
considerations are addressed and that there are demonstrated air quality, 
health, and GHG benefits before implementation, including requirements to 
avoid localized pollution in Disadvantaged Communities. 

• Evaluation of the use of alternative fuels should include an analysis of how 
these fuels contribute to achieving the overarching emissions reduction 
requirements of Climate Act or recommendations of the Scoping Plan on the 
need to significantly decarbonize the building sector. 

• Consider the use of non-wire and non-pipe alternatives (microgrids, energy 
storage, district thermal energy systems, heat pumps, dual/hybrid heat 
solutions, etc.) and demand management and load reduction for customer 
space heating and electricity needs to reduce current and future constraints on 
the electric grid as the State, utilities, and private developers, including electric 
generation owners, make significant upgrades to the transmission and 
distribution system, and in development of clean electric generation assets.  

• Ensure that any use of alternative fuels, including green hydrogen and 
renewable natural gas, does not result in increased leaks and emissions within 
the entire life cycle of the development and use of alternative fuels. 

• Prior to the consideration of pilots for use of alternative fuels, evaluate the 
technical, environmental, and financial feasibility of the pilots, including for 
consistency with the Climate Act. Where feasible and subject to any required 
state, local, and/or federal approvals, these pilots can serve as a means for 
testing the impacts of the use of these fuels in gas system planning.  

Ensure close coordination 
with electric system 
expansion 

• To ensure grid reliability needs are met, ensure the transition is completed in 
parallel with the New York Independent System Operator (NYISO) Reliability 
Needs Assessment. This should include a detailed, strategic, and coordinated 
approach to optimization of the electric and gas systems, and that any 
contracting of the gas system considers end-use customers who are highly 
reliant on gas, economic impacts, feasible alternatives, and growth in the power 
generation sector with electrification. 

• Coordinate the statewide gas planning processes with the electric system 
planning processes at the NYISO to ensure grid readiness at the wholesale 
power generation, transmission, and distribution levels for electrification efforts 
in a given region or area of the gas system.  

• Consider a strategic and coordinated approach to electrification and gas system 
transition that includes a review of different regions, timeframes, electric system 
readiness (generation, transmission, and local distribution capacity and supply 
including coordination with other transmission and distribution level 
proceedings) to meet electricity demand with widespread electrification, 
economic development efforts, and utility investments needed to inform efforts 
to transition customers from gas to electric heating.  
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Key Principles Strategies and Guidance 
• Include a focus on innovation, including pilots with industry, necessary to 

transform the electric grid alongside the transition of the gas system.  
Ensure a just transition for 
gas industry workforce 

• Include a clear plan for the just transition of the gas industry workforce including 
what the current workforce can expect as part of the transition and the 
opportunities associated with it and to mitigate negative workforce impacts. 

• Include consideration of leveraging gas utility workers’ and other workers reliant 
on the gas industry skillsets for the decarbonization and operation of the gas 
delivery system with alternative fuels, build out and operation of district thermal 
energy systems, and for support of dual or hybrid heating pathways. 

• Leverage the work of the Just Transition Working Group (JTWG) to evaluate 
and provide gas workforce needs to meet the demand of the future heating 
industry and safely transition the existing gas system, including prioritizing 
reemployment of displaced workers and bridging gaps for retirement eligibility. 
In addition, the plan should identify potential funding sources and support for 
programs focused on workforce development, retention of the gas industry 
workforce by providing financial incentives while the gas system transitions, and 
training including for individuals in Disadvantaged Communities. 

• Include workforce development actions and support for displaced workers 
consistent with the discussion in Chapter 7. Just Transition. 

• Include development of health and safety standards and protocols both for the 
decarbonization of the existing system and for the use of new technologies. 

• Ensure strong communication with labor and employers as new technologies 
are adopted or considered.  

Ensure equitable access to 
alternative heating options 
in Disadvantaged 
Communities 

• Prioritize technical and financial assistance to enable households in 
Disadvantaged Communities make energy efficiency upgrades and electrify and 
decarbonize affordably.  

• Ensure that as new technologies, including in energy efficiency, and funding 
opportunities become available, benefits to and suitable programs for 
disadvantaged communities are prioritized. 

• Address the concern that investments in building decarbonization may increase 
the rental cost of housing, particularly for low-income customers and 
Disadvantaged Communities. 

Prioritize emissions and co-
pollutant reductions in 
Disadvantaged 
Communities and ensure 
no disproportionate burden 

• Ensure that GHG emissions reductions and co-pollutant reductions are 
prioritized in Disadvantaged Communities. 

• Ensure no disproportionate burden for Disadvantaged Communities including 
when considering infrastructure project locations and emissions and co-
pollutant impacts. 

• Utilize the statewide GHG inventory data, the Disadvantaged Communities 
criteria analysis, air monitoring data, and other research to be able to track 
progress toward reducing GHG and co-pollutant emissions. Review of how this 
data can inform current GHG emissions levels and enforcement of the GHG 
emissions limits. 

Consider health benefits 
and cumulative impacts, 
including historical burdens 

• Include analysis to determine the feasibility, climate impacts, and health 
impacts of current infrastructure, new technologies, and alternative fuels prior to 
infrastructure investment. 

• Coordinate with New York State Department of Health (DOH) on data for health 
impacts. 

Consider use of existing 
gas infrastructure 

• Investments in traditional infrastructure will still be necessary to maintain 
reliability and safety and to achieve emissions reduction targets using a 
decarbonized gas system.  

• The plan should require greater scrutiny of investments in infrastructure that will 
be necessary to maintain reliability and safety for remaining customers of the 
existing gas delivery system, to ensure they do not result in stranded assets 
and make it more expensive to decarbonize the gas system. This scrutiny 
should include a determination of the need for investments to ensure safe and 

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0062 
Page 374 of 445



 

Chapter 18. Gas System Transition 363 

Key Principles Strategies and Guidance 
reliable service, cost impacts of additional investments to stranded asset costs, 
compliance with Climate Act, and the technical feasibility of the investment. 

Identify needed changes to 
laws & regulations for 
alignment with Climate Act 

• Review the creation of new or modifications to existing statutory provisions or 
regulations needed to accomplish the decarbonization of the gas system and 
potential use of alternative fuels like renewable natural gas and green 
hydrogen. 

Identify additional analyses 
needed 

• Independent analysis of alternative fuels, including green hydrogen and 
renewable natural gas, should include impacts on affordability; life cycle GHG 
emissions impacts; emissions controls that reduce/eliminate emissions; safety 
and reliability considerations (including pipeline safety and gas system 
impacts); engineering and environmental considerations; potential air quality 
and health impacts and best practices to minimize these impacts; workforce 
impacts, and safeguards to avoid continued reliance on gas and impede 
decarbonization and electrification efforts.   

• Comprehensive evaluation of practical cost impacts and benefits of the 
implementation of the State's energy transformation on individuals, businesses, 
workforce, and industries in New York.  

• Identify innovative uses of capital and alternative funding mechanisms, 
including federal funding, for building electrification, energy efficiency, 
decarbonization of the gas system, and workforce impacts analysis. 

Include a communications 
strategy and customer 
education plan 

• Include a communication strategy of benefits and associated costs (inclusive of 
societal cost impacts, health benefits and impacts, environmental and economic 
benefits, etc.) from the transition to cleaner alternatives and away from use of 
fossil natural gas to consumers. 

• Include a detailed strategy to educate the workforce on the benefits of the 
transition to cleaner alternatives and job opportunities associated with it. 

• Include opportunities for significant public comment and engagement in the 
development of the gas transition plan.  

• Include a review of current policies to ensure better public engagement and 
robust stakeholder participation processes. 

• Outline how this communication strategy and customer education plan will be 
executed. 

• Provide information on how the transition of the gas system will expand 
consumer choice; increase utility energy offerings and business model reforms; 
and enhance resiliency with increased energy-efficient electrification, energy 
storage, reduced price volatility due to less reliance on fossil fuels, and potential 
consideration of alternative fuels. 

Include a detailed timeline 
for transition 

• Include a clear timeline for the gas system transition that aligns with the 
 c oping Plan’s recommendations while assuring grid and energ  deliver  
reliability is met. For example, the plan should align with the target dates 
included in the integration analysis and Buildings chapter of the Scoping Plan 
related to building electrification. 

• The timeline should include information for labor, local governments, utilities, 
power producers, community groups, Disadvantaged Communities, etc., on 
what this transition means and when. 
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Chapter 19. Land Use 

19.1 Overview 
The way we use land, whether for development, conservation, or a mix of uses, directly affects the State’s 

carbon emissions, sequestration, and storage. Smart growth land use patterns reduce transportation-based 

greenhouse gas (GHG) emissions by reducing automobile use and enhancing accessibility and 

effectiveness of public transit and pedestrian traffic, thus reducing vehicle miles traveled (VMT); 

sustainable land use planning and zoning can facilitate optimal siting of renewable energy; and protection 

of forests, cropland, and wetlands is critical for natural carbon sequestration and improves the resilience 

of communities. Decisions about where to conserve land, where to develop, and how to arrange and 

design that development constitute the critical first steps in addressing climate change in land use. These 

decisions directly impact the ability to achieve carbon mitigation, sequestration, and adaptation and 

resilience goals. 

The dense and targeted development patterns that result from implementation of smart growth land use 

principles can support land conservation strategies that are critical to climate change mitigation. Smart 

growth and local government planning are important enabling actions that are needed to balance the 

protection and restoration of natural and working lands, development, and clean energy siting. Strategic 

open space conservation can help contain sprawl, direct development into more appropriate areas, and 

maintain large, vegetated natural lands that contribute to carbon sequestration and storage, while 

providing an array of additional benefits including wildlife habitat, agricultural production, flood 

protection, clean water, wood products, and recreation. 

Land use and land management decisions that seek to maximize carbon sequestration in our natural and 

working lands is a key component to realizing the Climate Act goal of net zero emission across all sectors 

of the economy. Not only are natural and working lands critical for ongoing and enhanced carbon 

sequestration, avoiding conversion of such lands eliminates the prospect of additional GHG emissions 

release. 

New York State envisions a significant shift to infill development and redevelopment of existing 

buildings in municipal centers with existing infrastructure to proliferate compact, mixed-use, 

mixed-income development, which will attract future population growth, support Disadvantaged 

Communities, and accelerate transit-oriented development (TOD). This development pattern would create 

new opportunities for open space conservation and be fully aligned with the State’s transportation and 
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other infrastructure investments, resulting in far less automobile use and dependence and a concomitant 

reduction in GHG emissions from vehicles. 

While land-use decision-making falls largely within the jurisdictions of municipalities (cities, towns, 

villages), State policies, programs, and incentives can influence and inform those local decisions to 

achieve more sustainable, climate-friendly land use outcomes. 

To ensure zero-emissions electricity while increasing sequestration to reach net zero by 2050, local 

governments will be challenged with balancing these different types of land use. Smart growth and local 

clean energy siting assistance, paired with other land use strategies to protect natural and working lands 

will be necessary immediately and in the long term to help communities meet local needs while balancing 

land use priorities and pressures. 

Existing Strategies 
There are more than 28 million acres of natural and working lands in New York.306,307,308 Smart growth 

and local planning and decision-making are needed to inventory and maintain existing wetlands, high-

value conservation areas, and agricultural production for GHG emissions mitigation, resilience, and 

adaptation benefits while balancing the increased demand for areas devoted to renewable energy 

production, forest land, and development.  

New York has worked for decades on climate action. In addition to the aforementioned actions, there are 

several existing strategies that protect natural and working lands and promote smart growth. The State 

recently enacted legislation (Chapter 58 of the Laws of 2022) to improve and expand regulation of all 

freshwater, non-tidal wetlands, and adjacent areas by fundamentally changing New York’s statutory 

system for regulating these wetlands. The statutory changes include shifting wetland maps from 

regulatory to informational and decreasing the default acreage threshold from 12.4 acres to 7.4 acres. 

 
306 Albright, Thomas A., Brett J. Butler, Susan J. Crocker, Jason M. Drobnack, Cassandra M. Kurtz, William H. McWilliams, 

Randall S. Morin, Mark D. Nelson, Rachel Riemann, Lance A. Vickers, Brian F Walters, James A. Westfall, Christopher W. 
Woodall. 2020. “New York Forests 2017.” Resource Bulletin NRS-121. Madison, WI: U.S. Department of Agriculture, Forest 
Service, Northern Research Station. 118 p. https://doi.org/10.2737/NRS-RB-121.  

307 U.S. Department of Agriculture. National Agriculture Statistic Service. 2019. “2017 Census of Agriculture, Volume 1, 
Chapter 1: Part 32 State Level Data: New York.” Accessed at 
https://www.nass.usda.gov/Publications/AgCensus/2017/Full_Report/Volume_1,_Chapter_1_State_Level/New_York/nyv1.p
df. 

308 Huffman & Associates, Inc. August 1999, Finalized June 2000. Wetlands Status and Trend Analysis of New York State - Mid-
1980's to Mid-1990's. Prepared for New York State Department of Environmental Conservation. Larkspur, California. l7pp. 
plus attachments. Accessed at https://www.dec.ny.gov/docs/wildlife_pdf/wetstattrend2.pdf. 
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Implementation of these changes require updating State regulations, developing internal and external 

guidance, and greater administration and enforcement. Over 75,000 acres of farmland has been protected 

from development through the Farmland Protection Implementation Grant Program and tens of thousands 

of additional acres of forestland have been protected from conversion through land purchases and 

easements with funds from the Environmental Protection Fund (EPF). In New York, there are more than 

three million acres of Forest Preserve, 900,000 acres of working forest conservation easements, 800,000 

acres of state forest reforestation areas, 124,000 acres of wildlife management areas, and nearly one 

million acres of forest in local and federal ownership. Programs like Regenerate NY, Agricultural 

Nonpoint Source Abatement and Control (AgNPS), the Hudson River Estuary Program, and annual 

spring seedling sales by both the New York State Department of Environmental Conservation (DEC) 

Colonel William F. Fox Memorial Saratoga Tree Nursery and statewide Soil and Water Conservation 

Districts (SWCDs) assist landowners with tree planting efforts and have resulted in the planting of tens of 

thousands of trees. The Downtown Revitalization Initiative promotes compact, mixed-use development 

that is energy-efficient, focuses development in downtown areas, and promotes the use of public transit 

and reduced dependence on personal vehicles. Since 2016, 59 communities have completed the 

Downtown Revitalization Initiative planning process. The Brownfield Cleanup, Environmental 

Restoration, and Brownfield Opportunity Area (BOA) programs offer incentives, planning and technical 

assistance, tax credits, and liability relief for brownfield cleanup and redevelopment. New York State 

Department of State (DOS) promotes smart growth through the Local Waterfront Revitalization Program, 

the Smart Growth Comprehensive Planning Grant Program, and the Countywide Resiliency/Smart 

Growth Planning Grants Program. DEC offers the Adirondack and Catskill Smart Growth Grants 

Program and the Climate Smart Communities Program. 

Key Stakeholders 
Stakeholders that promulgate and enforce land use regulations include municipalities at every level, 

including cities, towns, villages, counties, and special districts. Stakeholders that guide land use policy 

and investment include municipal planning organizations (MPOs), county planning boards, regional 

planning councils, Regional Economic Development Councils (REDCs), industrial development agencies 

and authorities, and local and regional authorities, such as the Adirondack Park Agency. Stakeholders that 

hold forest land in New York include DEC, New York State Department of Agriculture and Markets 

(AGM), New York State Office of Parks, Recreation, and Historic Preservation (OPRHP), New York 

State Department of Transportation (DOT), New York Power Authority (NYPA), land trusts, utility 

companies, municipalities, municipal associations, local communities, and private landowners. 

Stakeholders involved in outreach, education, and other forms of landowner assistance include U.S. 
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Department of Agriculture (USDA), DOS, DEC, the New York City Department of Environmental 

Protection, SWCDs, Cornell Cooperative Extension (CCE), the Society of American Foresters, 

International Society of Arboriculture, New York Society of Arboriculture, New York State Urban 

Forestry Council, New York Forest Owners Association, education and conservation nonprofits and 

nongovernmental organization (NGOs), hunting stakeholders, arborists, foresters, and unions. 

Stakeholders involved in research efforts include State University of New York (SUNY) College of 

Environmental Science and Forestry (ESF) and Cornell College of Agriculture and Life Sciences (CALS). 

Other stakeholders involved in developing and administering incentive programs and legislation include 

the New York State Department of Taxation and Finance and the Legislature.  

19.2 Key Strategies 
The key strategies for reducing GHG emissions and increasing carbon sequestration and storage through 

land use practices are described below and organized into three themes, as shown in Table 19. 

Table 19. Land Use Key Strategies by Theme 

Theme Strategies 

Protect, Restore, and 
Monitor Natural and 
Working Lands 

LU1. Mitigate Carbon Emissions by Protection of Forest Lands 
LU2. Afforestation and Reforestation 
LU3. Avoid Agricultural and Forested Land Conversion 
LU4. Protect and Restore Wetlands 
LU5. Mapping, Research, Planning, and Assistance  

Consider Forests and 
Farmland in Land Use 
Policies 

LU6. Provide Guidance and Support for Afforestation and Reforestation 
LU7. Increase Forest and Farmland Protection in Municipal Comprehensive Plans 
LU8. Provide Guidance and Support on Clean Energy Siting 

Promote Smart Growth 

LU9. Regional and County Planning and Technical Assistance  
LU10. Direct Planning, Zoning, and Pre-Development Assistance to Municipalities 
LU11. Align State Funding Priorities 
LU12. Accelerate Transit-Oriented Development 

 

Protect, Restore, and Monitor of Natural and Working Lands 
Over 13.7 million acres, or 73%, of New York’s forests are owned by private landowners.309 When 

surveyed, private landowners owning 91.7% of these forested acres stated that they want to keep their 

 
309 U.S. Department of Agriculture. Forest Service. 2020. “Forests of New York, 2019.” Resource Update FS-250. Madison, WI: 

U.S. Department of Agriculture, Forest Service. 2p. https://doi.org/10.2737/FS-RU-250.  
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forests as forests.310 However, natural and working lands in many parts of the State are under pressure 

from development and conversion, which is causing a steady decline in the amount of carbon dioxide 

(CO2) being absorbed each year.311  

Afforestation and reforestation have the potential to greatly increase the carbon sequestration and storage 

capacity in New York State. In New York, there are 3.9 million acres that have the potential for 

reforestation and afforestation, including 1.6 million acres of marginal cropland and pastureland and 

27,000 acres of natural lands, which would help mitigate 13.1 million metric tons (MMT) of CO2 per 

year, with the greatest mitigation potential for pasturelands (9.9 MMT CO2 per year), urban areas 

(1.7 MMT CO2 per year), and biological corridors (1.49 MMT CO2 per year).312 However, there may be 

competing uses for these lands, such as agriculture, renewable energy project siting, and development that 

will likely make much of this land unavailable for afforestation and reforestation efforts. Identification of 

areas for reforestation and afforestation is a first step to increasing forest area, as well as carbon 

sequestration and storage. 

LU1. Mitigate Carbon Emissions by Protection of Forest Lands 
New York has 18.6 million acres of forests,313 which hold an estimated 1,911 MMT of carbon.314 In 

addition to carbon sequestration and storage, New York’s forests provide wildlife habitat, forest products, 

flood mitigation, recreational opportunities, and mental health benefits, and protect the State’s air and 

water quality. Forestlands in many parts of the State are under pressure from development and forest 

conversion, which is causing a steady decline in the amount of CO2 being absorbed each year. Keeping 

 
310 Butler, Brett J., Jaketon H. Hewes, Brenton J. Dickinson, Kyle Andrejczyk, Sarah M. Butler, Marla Markowski-Lindsay. 

2016. “U.S. Department of Agriculture Forest Service National Woodland Owner Survey: national, regional, and state 
statistics for family forest and woodland ownerships with 10+ acres, 2011-2013.” Res. Bull. NRS-99. Newtown Square, PA: 
U.S. Department of Agriculture, Forest Service, Northern Research Station. 39 p. https://doi.org/10.2737/NRS-RB-99. 

311 Domke, Grant M., Brian F. Walters, David J. Nowak, James E. Smith, Stephen M. Ogle, J.W. Coulston, T.C. Wirth. 2020. 
“Greenhouse gas emissions and removals from forest land, woodlands, and urban trees in the United States, 1990-2018.” 
Resource Update FS-227. Madison, WI: U.S. Department of Agriculture, Forest Service, Northern Research Station. 5 p. 
https://doi.org/10.2737/FS-RU-227. 

312 Cook-Patton, S.C., T. Gopalakrishna, A. Daigneaul, S.M. Leavitt, J. Platt, S.M. Scull, O. Amarjargal, P.W. Ellis, B.W. 
Griscom, J.L. McGuire, S.M. Yeo, and J.E. Fargione. “Lower cost and more feasible options to restore forest cover in the 
contiguous United States for climate mitigation.” One Earth V 3(6): 739-752. https://doi.org/10.1016/j.oneear.2020.11.013. 
Accessed December 2021 at https://www.reforestationhub.org/. Acreage values were based on Cook-Patton et al. (2020) 
estimates, which are being further updated at https://www.reforestationhub.org. 

313 U.S. Department of Agriculture. Forest Service. 2020. “Forests of New York, 2019.” Resource Update FS-250. Madison, WI: 
U.S. Department of Agriculture, Forest Service. 2p. https://doi.org/10.2737/FS-RU-250.  

314 Domke, Grant M., Brian F. Walters, David J. Nowak, James E. Smith, Stephen M. Ogle, J.W. Coulston, T.C. Wirth. 2020. 
“Greenhouse gas emissions and removals from forest land, woodlands, and urban trees in the United States, 1990-2018.” 
Resource Update FS-227. Madison, WI: U.S. Department of Agriculture, Forest Service, Northern Research Station. 5 p. 
https://doi.org/10.2737/FS-RU-227. 
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forests as forests is critical to maintaining and increasing levels of carbon sequestration and storage and 

preventing emissions, as forests sequester and store much more carbon than any other land use in New 

York. State and municipal land acquisition provide the most reliable long-term protection of forested 

areas from land conversion. There are currently 4.8 million acres of forestland owned by the State, local 

municipalities, or land trusts in New York. In 2020, 6,005 acres of land were protected through 

acquisition by DEC and OPRHP and 14 grants were awarded to protect forests through the Conservation 

Partnership Program. To maintain the State’s carbon storage and sequestration levels, additional 

protection is needed, which can be accomplished through land acquisition and conservation easements. 

The State should implement the following tactics that keep forests as forests and maintain New York’s 

forest carbon sequestration and storage levels and prevent emissions from development. Many of the 

strategies and components listed below will take several years to implement and receive carbon benefits, 

so actions to keep forests as forests should begin as soon as possible to prevent emissions and slip back of 

current carbon sequestration in New York forests. Comments from the Climate Justice Working Group 

(CJWG) were supportive overall of the strategies listed below for mitigating carbon emissions by the 

protection of forest lands. 

Components of the Strategy 

• Enact “Keep Forests as Forests” law: The State should immediately enact legislation to “keep 

forest as forests,” requiring developers to purchase and set aside forested land when forest carbon 

is lost during development following the principles of avoid, minimize, and mitigate. 

• Establish programs to support local land acquisition: DEC should considerably enhance 

support for local land acquisition and conservation easements by municipalities and land trusts 

through mechanisms such as the Community Preservation Act, Conservation Partnership 

Program, Forest Conservation Easements for Land Trusts, and Community Forest programs. 

• Maintain and increase State land acquisition: DEC should continue to maintain and 

significantly increase land acquisition (fee and conservation easement) funding by State agencies, 

municipalities, and land trusts. 

• Increase collaborative efforts for statewide forest acquisition: Statewide agencies and 

organizations, land trusts, programs, and local municipalities should collaboratively aim to 

expand upon historical land acquisition rates to acquire at least 500,000 forested acres by 2050, 

prioritizing forests with the highest quality carbon, climate, and other conservation benefits. 

Acquisition of 500,000 acres of forestlands could result in 26 MMT carbon dioxide equivalent 
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(CO2e) of avoided emissions by 2050 (not counting foregone sequestration) from avoided 

conversion. 

LU2. Afforestation and Reforestation 
Following European settlement in the 1600s, New York’s forest cover began to drop. This trend increased 

rapidly during the Industrial Revolution, and by the 1880s, less than 20% of New York was forested. 

With the recognition that New York must restore its forested resources, DEC’s precursor, the New York 

State Conservation Department, began widespread planting efforts in the early 1900s. Planting efforts 

continued with the Civilian Conservation Corps in the 1930s and following World War II. New York is 

now 63% forested, but opportunities remain for additional afforestation and reforestation efforts to 

improve carbon sequestration, carbon storage, and all the other benefits that forests provide,315 especially 

on New York’s 1.6 million acres of marginal lands and areas otherwise lacking sufficient natural 

regeneration. Figure 31 shows forest land cover over time. The strategies within this theme propose an 

increase in tree planting and efforts to encourage natural regeneration of trees, which will increase carbon 

sequestration and storage. Seedlings take up to five years to become established after planting or natural 

regeneration, at which time they begin to grow more rapidly and have a greater impact on carbon 

sequestration.  

The New York State tree nursery system was founded in 1902 to reforest areas of the State that were 

subject to erosion, flooding, and sedimentation. Numerous tree nurseries were established across the State 

to grow seedlings for afforestation and reforestation efforts. By 1973, all State nurseries were 

consolidated to the Colonel William F. Fox Memorial Saratoga Tree Nursery, which produces 1.2 million 

bareroot and plug seedlings annually, of which only 200,000 are used for planting on State forests.316 If 

only marginal lands are considered for afforestation and reforestation, 872 million trees will be needed 

over the next 30 years (more than 29 million/year).317 However, if all potential locations are considered, a 

total of 2.2 billion seedlings will be needed (73 million/year).318 A large expansion in the workforce is 

 
315 Verschoor, K., and G. Van Duyne. Tree Planters' Notes 55(2):4-13. 2012. Accessed at https://rngr.net/publications/tpn/55-

2/forestry-and-tree-planting-in-new-york-state/at_download/file. 
316 Ibid.  
317 Fargione J., D.L. Haase, O.T. Burney, O.A. Kildisheva, G. Edge, S.C. Cook-Patton, T. Chapman, A. Rempel, M.D. Hurteau, 

K.T. Davis, S. Dobrowski, S. Enebak, R. De LaTorre, A.A.R. Bhuta, F. Cubbage, B. Kittler, D. Zhang, R.W. and Guldin. 
2021. “Challenges to the Reforestation Pipeline in the United States.” Front. For. Glob. Change 4:629198. 
https://doi.org/10.3389/ffgc.2021.629198. 

318 Cook-Patton, S.C., T. Gopalakrishna, A. Daigneaul, S.M. Leavitt, J. Platt, S.M. Scull, O. Amarjargal, P.W. Ellis, B.W. 
Griscom, J.L. McGuire, S.M. Yeo, and J.E. Fargione. “Lower cost and more feasible options to restore forest cover in the 
contiguous United States for climate mitigation.” One Earth V 3(6): 739-752. https://doi.org/10.1016/j.oneear.2020.11.013. 
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needed to support afforestation and reforestation efforts to plant seedlings and implement regeneration 

practices. Afforestation and reforestation practices in New York could support $176 million in total 

annual wages with 5,596 full-time equivalents in new jobs by 2035, mainly in rural areas of the state.319 

In order to ensure that reforestation and afforestation are effective GHG emissions mitigation strategies 

by 2030 and 2050, these efforts need to be started as soon as possible to allow time for seedling 

establishment. The CJWG feedback was supportive overall of the strategies listed below for the 

Afforestation and Reforestation strategy.  

Figure 31. New York Forest Land Cover Over Time 

 
Source: Figure showing forest land (at least 10% tree canopy cover) and timberland (forestland capable of producing wood 
crop) by year, New York, 1953 to 2016 (Albright et al. 2020). 

Components of the Strategy 

Develop a Statewide Reforestation and Afforestation Plan: DEC should work with other 

agencies and partners to develop a plan that sets ambitious and collaborative goals that span 

across agencies and organizations, programs, local municipalities, nurseries and landscaping 

companies, and landowners for reforestation and afforestation by 2030, 2040, and 2050. State 

 
319 Woollacott, J., K. Franze, C. Wade, N. Taylor, and K. Austin. 2022. Economic Impacts of Investing in Climate Mitigation in 

New York State Forests and Agriculture. 
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agencies, authorities, partners, and organizations should broadly encourage and support statewide 

tree planting, tree regeneration, and tree maintenance programs to establish and maintain 

1.7 million acres (approximately 680 million trees) by 2040.This would result in more than 

4.9 MMT CO2e of additional annual sequestration by 2050.320 A statewide reforestation and 

afforestation plan would help increase market coordination with nurseries, seed collectors, and a 

planting workforce to synchronize implementation needs. 

• Prioritize locations for afforestation and reforestation: DEC should identify areas where 

afforestation and reforestation are the most likely to succeed using data provided by the 

Reforestation Hub,321 experts, and other authorities. Of the potential land available, factors that 

may impact afforestation and reforestation success include the soil and site conditions, the level 

of deer browse, the presence of invasive species or other competing vegetation, and limitations on 

lands with other important uses such as rights-of-way and utility corridors. 

• Reforest rights-of-way: DOT should work with public and private partners on reforestation 

efforts in right-of-way areas of the State. These partnerships should determine and focus on tree 

and shrub species compatible with power transmission and distribution rights of way, roadside 

areas, pipelines, railroads, and other right-of-way areas and develop programs for afforestation 

and reforestation in these locations. Public outreach for right tree, right place is needed. 

• Invest in and update the Colonel William F. Fox Memorial Saratoga Tree Nursery: The 

State should provide funding to increase the State tree nursery’s staff and infrastructure capacity 

to support large-scale afforestation and reforestation efforts, including expanding tree species 

offerings to meet adaptation and resiliency challenges and implementing upgrades to enhance 

seed collection, seed storage, seedling production, workforce development, and pre- and post-

planting practices.  

• Increase and accelerate seed collection: DEC should create a program to increase statewide tree 

seed collection across the state. This program should establish a network of seed collectors and an 

efficient method to deliver seeds to the Colonel William F. Fox Memorial Saratoga Tree Nursery 

for processing, storage, and use.  

 
320 Wightman, J.L., and P.B. Woodbury. 2020. New York Agriculture and Climate Change: Key Opportunities for Mitigation, 

Resilience, and Adaptation. Final Report on Carbon Farming project for the New York State Department of Agriculture and 
Markets. https://cpb-us-
e1.wpmucdn.com/blogs.cornell.edu/dist/2/7553/files/2020/07/CarbonFarming_NYSAGM_FINAL_May2020.pdf 

321 Cook-Patton, S.C., T. Gopalakrishna, A. Daigneaul, S.M. Leavitt, J. Platt, S.M. Scull, O. Amarjargal, P.W. Ellis, B.W. 
Griscom, J.L. McGuire, S.M. Yeo, and J.E. Fargione. “Lower cost and more feasible options to restore forest cover in the 
contiguous United States for climate mitigation.” One Earth V 3(6): 739-752. https://doi.org/10.1016/j.oneear.2020.11.013.  
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• Increase grant program funding: The State should increase funding for the Urban and 

Community Forestry Grants to assist local municipalities in the management of the urban forest 

which can reduce risks associated with extreme heat, drought, and flooding. This would include 

funding for planning, planting, and maintenance of trees. The State should also increase funding 

opportunities such as Regenerate NY or the ReLeaf program’s Community Canopy program for 

private individuals to establish and maintain privately owned trees. This component aligns with 

adaptation and resilience strategies discussed further in Chapter 21. Adaptation and Resilience 

and Appendix H. 

• Prioritize locations for urban forest tree planting: Urban and community forest cover is 

declining by about 6,720 acres annually.322 As urban and community forest cover decreases, so 

do the critical benefits that these trees provide, such as carbon sequestration, reduced heating and 

cooling costs, reduced heat island effects, air and water quality improvement, and flood 

mitigation. In addition to the Urban and Community Forestry program, DEC should develop an 

opportunity assessment to focus tree establishment and maintenance efforts within urban areas 

and communities where the most climate, societal, and public health benefits are likely to be 

achieved. 

• Provide guidance and support: DEC should work with partners to develop guidance and 

provide support and funding to local communities for planning and implementing planting and 

maintenance projects that help communities adapt to climate change. This may include sharing 

resources (like equipment, staff, and bulk ordering). This will help communities maintain critical 

ecosystem services like flood mitigation, clean air, clean water, reduced sediment and nutrient 

runoff, reduced energy use, shade, reduce risks associated with extreme heat, and improve 

human health. This component aligns with adaptation and resilience strategies discussed in 

further in Chapter 21. Adaptation and Resilience and Appendix H. 

• Fund cost-share programs: The State should continue to expand the funding for cost share 

programs, such as Regenerate NY, to assist forest landowners in widespread implementation of 

reforestation and afforestation efforts. These existing programs can help move reforestation/ 

afforestation efforts forward while larger efforts, such as the NY Tree Corps become established. 

• Develop equipment loan program: The SWCC should develop a tree planting equipment loan 

program to give landowners and operators access to specialized equipment for small- and large-

scale tree planting projects.  

 
322 Nowack, David J., and Eric J. Greenfield., 2018. “Declining urban and community tree cover in the United States.” Urban 

Forestry & Urban Greening 32, 32-55. 
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• Provide free tree seedlings: DEC should expand or create new, free tree seedling programs such 

as Trees for Tributaries and Buffer in a Bag programs to assist landowners with planting projects. 

DEC should also explore partnerships with local governments and regional organizations to scale 

up programs. 

• Establish NY Tree or Climate Corps: DEC should establish NY Tree or Climate Corp to 

provide direct tree establishment and maintenance services to public and private landowners. 

Staff for a NY Tree or Climate Corps would be regionally based and work with DEC Lands and 

Forests and local SWCDs, trees for tributaries, and other restoration programs to coordinate 

location selection, site needs, and implementation. A regionally based Tree Corps would be 

provided with several teams of staff (at least one team per DEC region) and equipment to 

establish and maintain seedlings at no or low cost to landowners. 

LU3. Avoid Agricultural and Forested Land Conversion 
The objective of this strategy is to maintain and protect the State’s potential for carbon sequestration on 

agricultural and forested lands through avoided conversion. It will also help to enhance farm viability, 

increase food security, potentially reduce future GHG emissions from VMT when implemented with 

smart growth measures, and protect forest benefits including wildlife habitat, local forest products, and 

flood protection. The components below should target avoided conversion of both small and large parcels, 

as appropriate. 

In the past five to 10 years, 65,327 acres of forest land have been converted to other uses each year, such 

as development, renewable energy production, or agriculture, while only 37,909 acres of non-forest have 

reverted to forests annually.323 This strategy proposes additional research and legislation to keep forests as 

forests. Research activities would include determining and prioritizing the most efficient and effective 

conservation activities and policies to keep forests as forests and prevent emissions. Legislative changes 

could take several years and would support forestry activities and require mitigation following 

development of forests to offset forest conversion emissions and sequestration loss. 

Agricultural land can capture carbon in the land base and prevent future emissions from vehicle use by 

preventing sprawl development. Though well-managed forests sequester more carbon than agricultural 

lands, properly managed agricultural lands can store carbon and provide other co-benefits. Protecting 

 
323 U.S. Department of Agriculture Forest Service. 2020. “Forests of New York, 2019.” Resource Update FS-250. Madison, WI. 

2p. https://doi.org/10.2737/FS-RU-250. 
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farmland has the potential to maintain or improve local food production, community resilience, water 

quality, air quality, storm and flood mitigation, public infrastructure protection, drought resilience, 

wildlife habitat, economic development, rural viability, and employment. All of these may have 

associated health benefits. This strategy requires continued support from public policy and funding for 

land acquisition, conservation easements, and tax incentives; outreach to landowners for interest in selling 

lands or conservation easement opportunities; coordination with vast numbers of municipalities with 

different zoning and planning goals (home rule); improved data connecting land conversion and 

quantification of GHG emission reduction; and understanding of the opportunities for land access and 

intergenerational land transfer.  

Components of the Strategy 

• Increase funding and capacity of existing programs: The State should increase funding for 

farmland and forestland protection programs to plan for agriculture and forestry and purchase 

development rights (through conservation easements) by the State, municipalities, and land trusts. 

• Increase support for historically unrepresented farmers: AGM should assist farmers in 

securing long-term leasing and farm transfer to historically unrepresented and beginning farmers. 

This should support youth engagement, internships, and educational opportunities.  

• Strengthen State programs that support agriculture: AGM should continue and strengthen 

agricultural assessment and agricultural districts programs. 

• Enhance local capacity to conserve lands: The State should increase local capacity to conserve 

agricultural, forested, and other natural lands through statewide authorization of the Community 

Preservation Act, for the purposes of land conservation for carbon sequestration, and to support 

land use patterns that reduce GHG emissions such as transit-oriented development. Consideration 

should also be given to elevating the Conservation Partnership Program, Forest Conservation 

Easements for Land Trusts, Community Forests program, and other programs that facilitate land 

acquisition/conservation.  

• Expand legislation: The State should expand legislation to secure local government’s ability to 

designate Minimum Maintenance Roads to reduce subdivision and development pressure on 

roads that may result in conversion of farmland and forestland to other land uses.  

• Research avoided conversion impacts: DEC and AGM should continue researching ways to 

support avoided conversion of forest lands and farmland, respectively, including by quantification 

of No Net Loss, prioritizing conservation activities, and monitoring to quantify policy impacts. 
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• Increase support for succession and farmland and forestland access: AGM and DEC should 

support farmland and forestland access and succession with the advancement and development of 

programs that make farmland and forestland more affordable and assist farmers and private 

landowners to navigate generational transfer issues. AGM and DEC should also expand education 

and technical assistance for beginning farmers and forest landowners and generational transfer. 

Farmland-focused efforts should focus on assisting farmers with business planning and modeling 

and expanding supply chain development for new products.  

• Link farmland protection with environmental management programs: AGM, DEC, USDA 

Natural Resources Conservation Service (NRCS), and USDA Farm Services Agency should 

make connections between existing programs (such as Agricultural Environmental Management 

[AEM], Climate Resilient Farming [CRF], and Agricultural Nonpoint Source Abatement and 

Control [AgNPS]) to increase co-benefits. This action should target protected farmland for 

agricultural best management practices (BMPs) that reduce GHG emissions and sequester carbon 

like soil health management practice systems.  

• Foster new datasets to support decision-making: AGM and DEC should work with partners to 

develop new datasets to support avoided conversion and develop monitoring and quantification 

methodologies to measure the impacts of avoided conversion.  

• Strengthen Right to Practice Forestry law: The State should enact legislation to strengthen the 

Right to Practice Forestry law (Environmental Conservation Law, ECL § 9-0815) to prevent 

municipalities from unreasonably restricting or regulating forestry operations on private land. 

• Mitigate impact from renewable energy projects on forests and agricultural lands: DEC and 

AGM should work with the New York State Energy Research and Development Authority 

(NYSERDA) and Office of Renewable Energy Siting (ORES) to facilitate the siting of renewable 

energy projects, including solar on appropriate sites, to avoid adverse impacts to New York 

forests and agricultural lands in order to mitigate impacts to agricultural production, and carbon 

storage and sequestration. In some cases, this may include rejection of a State subsidy, tax credits, 

and/or renewable energy credits in forests or agricultural lands with high carbon, climate, or other 

related benefits. This strategy should also align with the recommendations put forward by the 

Farmland Protection Working Group and the Agricultural Technical Working Group for further 

actions and research to mitigate the impact of renewable energy projects on agricultural lands. 

LU4. Protect and Restore Wetlands  
This strategy focuses on maintaining and enhancing the carbon sequestration potential of freshwater, non-

tidal wetlands; coastal and estuarine tidal wetlands; submerged aquatic vegetation; and other coastal 
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habitats in New York through protection, restoration, and monitoring. While GHG emissions reduction by 

wetlands may be low compared with forests in New York, it is important to note that many of the State’s 

wetlands are forested, and all wetlands are part of the natural infrastructure necessary for climate 

adaptation and resilience and collectively contribute to overall carbon storage and sequestration strategies. 

Protection of New York’s 2.4 million acres of freshwater, non-tidal wetlands (1990s estimate) can 

contribute to sequestration goals necessary to reach the State’s net zero emissions goal.324 Today, some 

freshwater wetlands receive protection from ECL Article 24 and from Section 404 of the federal Clean 

Water Act. However, many remain vulnerable to alterations that can diminish or destroy their ability to 

store and sequester carbon, provide habitat, filter water, and mitigate flooding. At the federal level, recent 

changes to the 2020 promulgated Navigable Waters Protection Rule removed protections for a significant 

number of wetlands. At the State level, the threshold for freshwater wetland protection will drop from 

12.4 to 7.4 acres in 2028, and implementation of the expanded protection will require changes to 

regulations, updated guidance, and greater administration and enforcement. Restoration and monitoring 

can further expand the role of wetlands and our understanding of their sequestration potential and 

opportunities. Estimates suggest that more than half of New York’s historic wetlands were lost due to 

activities like filling, draining, and dredging; preventing similar trends is critical in the face of climate 

change and continuing pressure from development and incompatible land use change. Suggested 

legislative and regulatory actions and increased funding would address these gaps and provide 

opportunity for comprehensive protection, restoration, and monitoring of wetlands. 

These recommendations are expected to be moderately difficult to implement. Risks to consider include 

potential opposition to increased regulation or municipal resistance to land protection. Institutionally, 

there may be insufficient funding and staff or policy differences in permitting agencies. In addition, there 

may be competing interests (such as agriculture and renewable energy) and variable landowner interest in 

selling or easements. Collectively, these potential barriers could be addressed through new funding (like 

the “Clean Water, Clean Air, and Green Jobs” Environmental Bond Act), partnerships, and prioritizing 

and increasing funding for the New York Open Space Conservation Plan to support climate strategies. 

Other possible mitigants include cross-agency and cross-industry communication and coordination; 

 
324 Huffman & Associates, Inc. August 1999, Finalized June 2000. Wetlands Status and Trend Analysis of New York State - Mid-

1980's to Mid-1990's. Prepared for New York State Department of Environmental Conservation. June 2000. Larkspur, 
California. l7pp. plus attachments. 
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stakeholder engagement, outreach, and education; and reimbursement programs for lost municipal tax 

revenue. 

Components of the Strategy 

Efforts in this area can expand and enhance existing programs at relatively low cost, with funding 

primarily for increased agency staff and land acquisition.  

Nature-Based Features 

• Incentivize the use of natural and nature-based features through Army Corps of Engineers 

regional permits: DOS, DEC, and DOT should develop regional permits (or specific Nationwide 

Permit 54 regional conditions) with Army Corps of Engineers to incentivize use of natural and 

nature-based features to enhance resilience and ecosystem benefits of freshwater and tidal 

wetlands.  

Freshwater Wetlands 

• Increase investment in freshwater wetlands: The State Legislature, DEC, and DOS should 

increase investment in the protection, restoration, and monitoring of freshwater, non-tidal 

wetlands, and adjacent areas, including riparian areas, to maximize carbon sequestration potential 

(such as the “Clean Water, Clean Air, and Green Jobs” Environmental Bond Act, the EPF, and 

grants programs like DEC’s Water Quality Improvement Program and the Conservation 

Partnership Program). This should be accomplished within 10 years with assistance from 

stakeholders that may include OPRHP, conservation NGOs, counties, municipalities, land trusts, 

and SWCDs.  

• Prioritize protection and restoration of wetlands with the potential to sequester carbon: The 

State should fund research that will evaluate the methane emissions and carbon sequestration 

associated with freshwater impoundments and the impact of their specific water-level and salinity 

management strategies. DEC should also identify historically drained freshwater wetlands where 

the oxidation of organic carbon in drained soils is an ongoing source of CO2 to the atmosphere. 

These areas should be prioritized for any voluntary buyouts and restoration to wetland status. 

Tidal Wetlands 

• Address sea-level rise in State coastal regulations: DEC should revisit implementation of the 

tidal wetlands and coastal erosion hazard areas regulatory programs in light of sea-level rise 
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projections, develop internal and external guidance, and determine whether changes in law and 

regulations are necessary (such as a review of 6 NYCRR Part 661 to consider whether existing 

elevation, distance, and setback limits on tidal wetlands and adjacent area jurisdiction will remain 

adequate as sea level rises).  

• Increase planning and investment in existing tidal wetlands and other coastal habitats: The 

Legislature, DEC, and DOS should increase investment in the protection, restoration, and 

monitoring of existing tidal wetlands, including submerged aquatic vegetation, to protect their 

ability to sequester carbon from declines due to marsh drowning, sediment starvation, and 

seagrass die-offs caused by pollution in runoff and coastal water quality (such as the “Clean 

Water, Clean Air, and Green Jobs” Environmental Bond Act or the EPF, and grants programs like 

the Conservation Partnership Program). DEC should develop a portfolio of design-build and 

shovel-ready marsh restoration projects so that New York can compete with neighboring coastal 

states for high-quality dredge material from Army Corps of Engineers and is ready to take 

advantage of federal cost-sharing opportunities. As sea level rises, marshes that are unable to 

migrate are expected to drown and become a source of CO2 to the atmosphere. According to the 

Intergovernmental Panel on Climate Change (IPCC) and the U.S. Environmental Protection 

Agency (EPA), these emissions occur as flooded organic matter (e.g., stored soil carbon and 

biomass) decomposes and are considered anthropogenic. Depending on the rate of sea-level rise, 

failure to allow marshes to migrate inland as sea level rises is expected to reduce the size of the 

land use carbon sink as these areas drown and begin to act as a net source of CO2. Much of New 

York’s coastline is highly urban and hardened. Planning and investment are required to allow 

marshes to migrate rather than drown in these areas.Plan for sea-level rise and allow marshes to 

migrate in the future: DEC should work with municipal partners to create mitigation banks that 

acquire, restore, and monitor larger tracts of tidal wetland habitat by bundling credits purchased 

by applicants for State tidal wetlands permits when their projects cause smaller amounts of 

unavoidable habitat loss, such as the Sawmill Creek wetland mitigation bank.325 DEC should 

identify future potential marsh migration routes as sea-level rises and prioritize these parcels for 

purchase and restoration, fund municipal coastal debris removal efforts, map and remove 

historical fill and other obstacles to marsh migration on public land, remove abandoned boats and 

other large marine debris that smother and damage existing tidal wetlands, and create an 

 
325 New York City Economic Development Corporation. “Saw Mill Creek Wetland Mitigation Bank Credits.” Accessed 

November 2021 at https://edc.nyc/project/marshes-initiative. 
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insurance program that defrays the financial risk associated with cleaning up legacy pollutants 

when municipalities acquire coastal properties for marsh restoration and protection. 

LU5. Mapping, Research, Planning, and Assistance  
This strategy focuses on maintaining and enhancing the carbon sequestration potential of natural areas in 

New York, including wetlands, coastal habitats, forests, and grasslands, through improved mapping (both 

regulatory and non-regulatory), research, conservation planning guidance, stewardship, and assistance for 

local governments and landowners. 

Regulatory programs and land acquisition are two important strategies for maintaining and restoring 

carbon sequestration potential. These programs must be enhanced with current science, conservation 

guidance, and increased capacity of partners like local government planners and landowners who 

routinely make decisions that have lasting impacts on natural areas, including those that have little 

protection like small wetlands and forests. These strategies are needed to pair priority conservation areas 

with priority growth areas – a key component of smart planning and smart growth that can sustain large, 

functioning natural areas that provide health benefits to people and other ecosystem services like flood 

mitigation, habitat for plants and animals, and opportunities for outdoor recreation for residents and 

visitors.  

Newly available technologies and non-regulatory models from other regions and states can inform these 

enabling strategies and include relatively low-cost mapping, analysis, research, technical assistance, and 

funding. Success will require agency staff to provide technical assistance, training, and project 

management and to provide funding for small grants, research, mapping, analysis, development of 

implementation material and tools, and stewardship initiatives. Also important are sufficient funding and 

partnerships to ensure adequately resourced programs, additional education and outreach to communities, 

and targeted training and technical assistance for key decision-makers and stakeholders. 

Components of the Strategy 

• Update wetland and natural resource mapping: DEC should apply the best available 

technology to update maps of wetlands (regulated and unregulated, tidal and non-tidal), shallow 

water habitats, Significant Coastal Fish and Wildlife Habitats, Coastal Erosion Hazard Areas, and 

priority forests and natural areas. DEC should also ensure all maps and inventories are accurate 

and publicly available, and schedule recurring updates using the best available technology. This 
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effort should engage OPRHP, DOS, conservation NGOs, research partners, SWCDs, and other 

State agencies in the process. 

• Consider technologies: The State should consider emerging and tested mapping technologies, 

including those applied in light detection and ranging technology, such as Enhanced Wetlands 

Mapping in the New York City Watershed, Land Cover Mapping and Modeling Initiatives in 

Chesapeake Bay Watershed and Delaware River Basin, Object-based Wetland Mapping 

Approach for Pennsylvania, and the National Oceanic and Atmospheric Administration’s new 

high resolution land cover data products. 

• Develop a statewide conservation framework: DEC should develop a statewide conservation 

framework.326 The framework should incorporate current, accurate spatial data on critical 

ecosystems (terrestrial and aquatic), including priority ecosystem complexes and future needs that 

address climate adaptation needs (such as landscape connectivity, wetland migration pathways, 

and source water areas), and provides basis for prioritizing State funding, tax relief, land 

acquisition, and technical assistance programs to conserve priority natural areas and promote 

smart growth. This should be publicly accessible, and DEC should also provide outreach and 

assistance to ensure appropriate and effective use of framework. This effort should engage 

stakeholders such as OPRHP, DOS, conservation NGOs, research partners, SWCDs, regional 

planning commissions, and land trusts. This component aligns with the adaptation and resilience 

strategies discussed in further in Chapter 21. Adaptation and Resilience and Appendix H. 

• Assist local governments to create land use policies: DOS and DEC should assist county and 

local governments to create land use policies, land conservation programs, and smart growth 

strategies that prioritize and protect wetlands, forests, grasslands, stream buffers, and other 

natural areas through actions such as statewide authorization of the Community Preservation Act. 

This should include providing training and support on use of Community Risk and Resiliency Act 

(CRRA) model local laws and other best practices in planning and zoning for conservation. Key 

partners include regional and county planning commissions, conservation NGOs, and SWCDs. 

• Fund Conservation Advisory Councils and Environmental Management Councils: The State 

should provide funding for Conservation Advisory Councils, Environmental Management 

 
326 Example of regional conservation frameworks in New York include the Hudson River Estuary Wildlife and Habitat 

Conservation Framework and the Tompkins County Unique Natural Areas, Conservation Plan and Strategy. A statewide 
example is the Florida Critical Lands and Waters Identification Project. An increasing number of statewide datasets are 
available to inform a New York framework; examples include the Open Space Institute’s Climate Resilient Landscape 
Initiative and NY Natural Heritage Program databases and models. 
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Councils, and other municipal committees with similar roles to support their work in conservation 

and land use planning, nature-based solutions, and climate action. 

• Provide conservation incentives to landowners: The State should enhance and create 

landowner incentives and other techniques to conserve and restore forests, tidal and non-tidal 

wetlands, grasslands, and natural areas and utilize living shoreline and nature-based solutions 

such as tax abatement programs, tax incentives, land conservation programs, and payments for 

ecosystem services. Landowner incentives and techniques to conserve and restore forests include 

support for existing restoration, forest technical assistance, and land acquisition programs, and 

creating new tax incentives, payments for ecosystem services, and legislation to prevent forest 

conversion. Additional details on forest restoration and conservation are included in multiple 

strategies in Chapter 15. Agriculture and Forestry and Chapter 19. Land Use. 

• Research and monitor carbon storage and sequestration potential: The State should fund 

research, analysis, and monitoring to determine carbon storage and sequestration potential of tidal 

and non-tidal wetlands, submerged aquatic vegetation, forests, and other priority natural areas, to 

increase understanding of mitigation opportunities and to establish siting protocols and priorities 

for conservation and restoration. New York is expected to undergo hydrological changes that are 

likely to change the distributions of hydric soils across the state, and therefore the rates at which 

wetlands sequester and store carbon in their soils and emit methane. This, combined with further 

saltwater intrusion into coastal freshwater habitats, is likely to affect the balance of carbon 

sequestration and methane emission by New York’s land use sector in an as yet unquantified way. 

• Develop new benefit-cost analysis tools: DEC, in collaboration with DOS and research partners, 

should develop benefit-cost analysis tools that incorporate the value of carbon for use in planning, 

environmental assessment, and permitting of conservation and restoration projects. 

• Develop demonstration projects: DEC and DOS should initiate climate resilient demonstration 

projects by working with existing wetland protection, restoration, or natural and nature-based 

features projects to add additional components for maximizing climate resilience and carbon 

sequestration capacity, developing quantification models and best practices, and monitoring 

effectiveness. 

• Develop a service corps program: DEC and OPHRP should create a conservation and 

restoration service corps program327 for early and experienced professionals and a youth climate 

conservation corps for unemployed young people ages 18 to 25. The programs should focus on 

 
327 GulfCorps is an example of a conservation corps focused on creating resilient coasts and communities in five Gulf Coast 

states. 
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ecosystem stewardship, management, and restoration activities to maximize carbon sequestration 

in natural and developed areas (such as tree plantings in lower-income neighborhoods, wetland 

restoration, and native grassland establishment in municipal parks). These programs would 

support a just transition and “green job” career training. This component aligns with adaptation 

and resilience strategies discussed further in Chapter 21. Adaptation and Resilience and 

Appendix H. 

Consider Forests and Farmland in Land Use Policies 
Local governments and organizations provide planning, guidance, and support for land use and to 

residents. However, many municipalities lack a comprehensive plan and/or zoning that clearly address 

afforestation or reforestation. Municipal comprehensive plans are used to proactively guide development 

and other community planning, and while these plans often include information from natural resource 

inventories, critical barriers, and other local and regional smart growth planning resources to help inform 

the plan, they often do not include forestland and farmland. The following strategies discuss how to better 

equip municipalities with the proper tools to ensure the protection of New York’s natural and working 

lands, while still advancing renewable energy. 

LU6. Provide Guidance and Support for Afforestation and Reforestation 
Some municipalities and private landowners lack the expertise and capacity to support afforestation and 

reforestation projects, which may result in land being put toward other uses. This strategy involves 

providing funding and personnel resources to directly support communities and landowners in their 

planning and planting efforts as well as developing trainings and materials to increase outreach and 

education to local municipalities and organizations. This strategy would take several years to get in place, 

so it needs to be started as soon as possible to allow time for seedlings to become established in time to be 

a part of GHG emissions mitigation strategies by 2030 and 2050. 

Components of the Strategy 

• Provide guidance for local communities: DEC should develop guidance and provide support 

for local communities to plan and implement planting projects that help adapt to climate change. 

• Increase landowner assistance: DEC should enhance agency and partner capacity to deliver 

technical assistance and education programs including planting plans and species selection for 

landowners. This includes assisting with planting plans and site and species selection, promoting 

tree planting programs, and increasing capacity through partnerships to meet requests, ensure 

minimal overlap of services, capture accomplishments, and coordinate efforts. 
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LU7. Increase Forest and Farmland Protection in Municipal Comprehensive 
Plans 
This strategy proposes creation of tools to help municipalities identify and fund inventories of forest and 

farmland, development of BMPs, and a requirement to include forestland and farmland in planning 

efforts, which will help communities target lands for conservation and prevent emissions from land use 

conversion. Development of tools and BMPs would take several years. 

Components of the Strategy 

Identify Land Resources 

• Survey land resources: DEC, in partnership with AGM and DOS, should conduct a quantitative 

survey of land resources across the State and identify critical barriers including options of using 

idle and underutilized lands. 

• Support the development of local natural resource inventories: State agencies, such as DEC, 

DOS, and/or AGM, should provide funding to further development of natural resource 

inventories, critical barriers, and other local and regional smart growth planning and decision-

making resources (such as maps to identify suitable reforestation locations) that include 

forestland and farmland. These resources should support local and regional smart growth 

planning and decision-making (such as maps to identify suitable reforestation locations, highest 

value cropland, and idle lands for farming). 

Support Best Practices in Planning  

• Develop guidance for BMPs: DOS and DEC should develop guidance and BMPs for the 

inclusion of forestland protection in municipal comprehensive plans, including strategies and best 

practices for land conservation, and identifying priority areas for conservation. DOS should fund 

technical assistance to implement guidance and BMPs effectively. 

• Require forest inclusion in planning: State agencies should require the inclusion of forestland 

and farmland protection in State-funded municipal comprehensive plans. 

LU8. Provide Guidance and Support on Clean Energy Siting  
The Climate Act contains significant requirements for clean energy development, such as the distributed 

solar and energy storage targets. Local land use decisions are an important part of meeting these 

requirements in ways that revitalize communities and grow the economy. As discussed further in Chapter 

20. Local Government, communities often do not have the capacity to plan for renewable energy siting. 
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The following components would better equip local municipalities and other decision-makers with the 

tools they need to effectively consider natural and working lands when planning for clean energy projects. 

This strategy has similar components as those presented in Chapter 13. Electricity (Strategy E4) and 

Chapter 20. Local Government (Strategy LG3). 

Components of the Strategy 

• Develop new planning tools and resources: NYSERDA should collaborate with community 

stakeholders, the agriculture and forestry sector, the solar industry, and utilities to develop new 

planning tools and resources to minimize the impact of energy siting on forest and agricultural 

lands. These tools would include mapping to help municipalities undertake a comprehensive 

evaluation of the potential for clean energy development in their communities and to plan 

proactively for deployment that maximizes local benefit and minimizes impact on lands with 

high-quality soils, forests, and other competing uses. These tools should also assist municipalities 

in considering co-location opportunities for agriculture and renewable energy generation.  

• Enhance technical and financial support: NYSERDA should collaborate with regional 

planning boards to provide technical and financial support to help local governments plan for and 

review clean energy projects including wind, solar, transmission, distribution, storage, and 

vehicle charging. Incentives should be based on proximity of generation to current load centers 

and/or economic development sites that could combine infrastructure planning to incorporate 

renewable energy, storage, increase electric capacity and/or need for infrastructure to both 

achieve Climate Act requirements and to ensure site readiness of select locations for economic 

growth. 

Promote Smart Growth 
Smart growth is compact, mixed-use, mixed-income community development that is walkable, bikeable, 

and transit-accessible and contains a diversity of housing choices, open spaces, and public gathering 

places accessible to people of all ages, incomes, backgrounds, and mobility capabilities. Smart growth 

promotes locational precepts that seek to direct and concentrate development in what are referred to as 

priority development areas – such as downtowns, main streets, municipal centers, transit-oriented areas, 

abandoned manufacturing facilities, and Disadvantaged Communities, among others. Complementarily, 

smart growth seeks to prohibit or restrict development in what are called priority conservation areas, 

where development is less desirable for ecological, agricultural, hydrological, or recreational reasons, 

among others. Smart growth land use patterns reduce GHG emissions largely in the transportation sector 

by reducing automobile use, measured as VMT. More specifically, automobile travel is reduced by 
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decreasing the travel distance between daily locations through a denser concentration of different land 

uses that we regularly access; reducing the number of car trips necessary for daily activities by 

concentrating that mix of destinations within walking, biking, or transit distance of one another; and 

providing mobility alternatives to the automobile, such as walking, biking and public transportation (also 

known as mode-shifting). 

The State has taken several steps to promote smart growth and re-investment in downtowns, cities, and 

other municipal centers. The Downtown Revitalization Initiative, for example, provides $100 million 

annually to redevelop and revitalize 10 downtowns, awarding $10 million to one community in each of 

the State’s 10 economic development regions. The State has also funded smart growth, sustainability, and 

climate mitigation and resiliency planning through a number of programs, including the DOS Countywide 

Resiliency Planning program, DEC’s Climate Smart Communities and Adirondack/Catskill Smart 

Growth grant program, and NYSERDA’s Cleaner, Greener Communities initiative. And most recently, 

DOS piloted a Smart Growth Comprehensive Planning grant program to provide much-needed resources 

to municipalities to develop updated comprehensive plans to guide future development and promote smart 

growth at the local level. The New York land bank law has yielded the most robust set of land banks in 

the nation, redeveloping vacant properties and combating blight in disinvested neighborhoods. The State’s 

historic preservation tax credit has generated significant investments in historic buildings in traditional 

downtowns. The Complete Streets law has helped to create walkable, bikeable, transit-friendly 

communities for all users. And the State passed the Smart Growth Public Infrastructure Policy Act to 

curtail State investments in sprawl. Continuing and expanding upon the implementation of municipal, 

county, and regional smart growth plans, policies, zoning, and projects will play a critical role in 

continuing to achieve the mandates of the Climate Act through reduced VMT. 

The following smart growth recommendations seek synergies that result in a proliferation of smart, 

equitable planning, zoning, and projects, while synchronizing with supportive transportation and housing 

policies and practices. In particular, the strategies and recommendations align with related transportation 

goals such as doubling public transportation service outside the MTA service area by 2035 and 

significantly expanding service within the Metropolitan Transportation Authority’s (MTA) service area, 

equitable transit-oriented development (E-TOD), and shifting to low- or no-carbon transportation 

alternatives to a single-occupancy automobile. State agencies and local government officials responsible 

for implementing these smart growth recommendations should reference the California Sustainable 

Communities and Climate Protection Act as a guide for integrated land use, housing, and transportation 

planning, recognizing any shortcomings and the different governance structures of California and New 
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York.328 This California statute, effective January 1, 2009, requires integration of planning processes for 

transportation, land use, and housing and offers local governments regulatory and other incentives to 

encourage more compact new development and transportation alternatives.  

These strategies and recommendations acknowledge and respect the fact that land use zoning falls largely 

within the authority of municipalities (cities, towns, and villages). The State, however, can influence 

those local land use decisions through direct planning grants, regional/county planning, technical 

assistance and capacity-building, and State and local incentives, disincentives and, where appropriate, 

mandates. These strategies and recommendations also acknowledge that smart growth principles should 

be implemented differently between rural, suburban, and urban areas of the State, accounting for local 

conditions and needs, and thus, State resources should be tailored to fit those differing conditions and 

needs.  

Counties and regional planning entities can provide support to municipalities to develop local land use 

plans and local laws that promote smart growth. It is also critical to recognize the prioritization of 

Disadvantaged Communities in the development of these recommendations. Smart growth strategies and 

recommendations represent part of a decades-long effort to address past discriminatory land use policies 

in historically marginalized communities and level the playing field. 

LU9. Regional and County Planning and Technical Assistance 
Regional and county planning should guide future growth, redevelopment, and conservation at the multi-

municipal scale. There should be facilitation and support of collaborative multi-municipal smart growth 

comprehensive planning at the county and regional scales to inform and guide land use decisions, 

including designation of priority development areas and priority conservation areas. While land use 

zoning, which determines final land use and development decisions, falls within the jurisdiction of 

municipalities, this broader regional lens is necessary to inform those local decisions to serve broader land 

use goals that transcend municipal boundaries – i.e., regional economies, daily travel patterns and 

transportation systems, housing needs (particularly the availability of permanent affordable housing to 

meet the entire region’s needs and avoid displacement and gentrification, as highlighted by the CJWG) 

hydrologic functions, open space preservation, and ecosystem health, among others.  

 
328 S.B. 375, 2007-08 Reg. Sess., Chapter 728, Stats. 2008 (Cal. 2008). 
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Components of the Strategy 

• Achieve alignment with regional sustainability plans and principles: State funding agencies 

and sources should align selection criteria with the priorities and principles contained in the 

Cleaner, Greener Communities Regional Sustainability Plans, to the extent practicable.  

• Achieve alignment with REDC plans and projects: ESD, DOS, DEC and NYSERDA should 

identify opportunities to increase coordination with REDCs and to ensure that REDC regional 

strategic plans align with sustainability/smart growth/equity principles and to identify 

opportunities to revitalize Disadvantaged Communities and legacy/rust belt cities through 

implementation of the strategies in this Scoping Plan. 

• Support county-based resiliency planning: DOS should expand Countywide Resiliency 

Planning grants to incentivize county-wide smart growth comprehensive plans that adhere to clear 

State goals and outcomes. These plans should include health impact assessments where feasible 

and relevant, particularly in Disadvantaged Communities that have experienced health disparities. 

• Prioritize areas for development and conservation: The State, particularly DOS and DEC, 

should develop criteria and incentives for regional entities and counties to identify 

priority development areas (including areas appropriate for clean energy siting) and priority 

conservation areas in consultation with local jurisdictions and communities. The following 

definitions of priority development areas and priority conservation areas were developed in 

consultation with the Land Use and Local Government Advisory Panel and the CJWG. 

▪ Priority development areas are areas appropriate for a concentration of compact, mixed-use, 

mixed-income development with a variety of housing options at all levels of affordability. 

Priority development areas should have the proper infrastructure in place or have been 

identified as sites for infrastructure investment (see Strategy E3 and Strategy E7 in Chapter 

13. Electricity) to accommodate greater density and should be walkable, bikeable, and transit-

accessible. Primary examples may include BOAs, downtowns, central businesses districts, 

municipal centers, hamlets, former industrial districts, infill projects in developed areas, 

obsolete fossil fuel-based power plants, re-development/adaptive-use of existing buildings, 

TOD/E-TOD, Disadvantaged Communities, dead/dying malls, and vacant property clusters 

designated by land banks, among others. 

▪ Priority conservation areas are areas that preserve and restore vital habitats, landscape 

connectivity, biodiversity, natural water movement, local food security, and passive 

recreation. They may include wetlands, riparian areas, Critical Environmental Areas (as 
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defined by New York’s State Environmental Quality Review Act [SEQRA]), forests, 

agricultural lands and other natural areas and working lands, among others. 

• Expand State funding eligibility for regional and community-based organizations: The State, 

particularly DOS, should extend eligibility for funding in program solicitations for select smart 

growth-related planning and implementation grants to regional planning councils and, where 

appropriate, qualified community-based organizations.  

• Further empower counties to implement shared regional smart growth priorities: DOS, in 

collaboration with counties and local governments, should evaluate opportunities through the use 

and potential expansion of General Municipal Law § 239 County Review to further empower 

counties to implement shared regional smart growth priorities throughout metropolitan and 

micropolitan statistical areas in municipal planning, zoning, and subdivision proposals. 

• Encourage local tax incentives for infill and downtown redevelopment: DOS should work 

with the industrial development agencies and authorities in each region to proliferate tax 

incentive policies in their Uniform Tax Exemption policies to incentivize infill and downtown 

redevelopment. 

LU10. Direct Planning, Zoning, and Pre-Development Assistance to Municipalities 
The State should provide direct planning and zoning assistance to local communities and promote 

municipal implementation of mitigation strategies through enhanced technical assistance, increased 

support for local adoption of zoning and land use regulations consistent with smart growth principles, and 

local policies that support sustainable, equitable development and the accelerated expansion of local clean 

energy while also ensuring and enhancing public outreach, education and engagement, particularly in 

frontline communities that have historically been disenfranchised and discriminated against in the local 

land use decision-making process. This strategy aims to empower local governments to achieve smart 

growth planning and development.  

Components of the Strategy 

• Provide State support for comprehensive plans: DOS should expand the Smart Growth 

Comprehensive Planning grant program to assist municipalities in the efficient development and 

adoption of smart growth-focused comprehensive plans, district/corridor plans and zoning, 

including form-based codes. Assistance should extend to compliance with SEQRA, including 

completion of Generic Environmental Impact Statements (GEISs) and should include providing 

guidance to communities undertaking comprehensive planning and/or re-zoning to put moratoria 
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on projects such as new gasoline stations, underground storage or sprawl-type subdivision and 

development that may be counter to smart growth and climate goals. Particular attention should 

be given to disadvantaged and smaller rural communities that have less capacity, funds, or staff 

for comprehensive planning.  

• Expand technical assistance programs to support municipal smart growth planning: The 

State should expand the roles and responsibilities of DOS Smart Growth planning, NYSERDA 

Clean Energy Communities Regional Coordinators, and DEC Climate Leadership Coordinators to 

provide smart growth planning and zoning technical assistance and capacity-building to 

municipalities, which would include the integration of land use, transportation, economic-

development, and housing planning and projects. 

• Develop model smart growth local laws: DOS should collaborate with other State agencies as 

appropriate, including DEC, New York State Homes and Community Renewal (HCR), New York 

State Office of Temporary and Disability Assistance (OTDA) and NYSERDA, to develop model 

local laws to assist municipalities of various sizes and capacities to implement smart growth plans 

and zoning laws, including model inclusionary zoning to address gentrification, displacement, 

and the concentration of poverty. Model local laws to address density and affordability should 

also be developed, including zoning and site plan review laws that accommodate a variety of 

densities and uses for localities as a baseline. Such laws should also make available siting for 

supportive housing, group homes, homeless shelters, multifamily housing, accessory dwelling 

units, and other affordable housing and the expediting of local review of supportive housing or 

affordable housing where at least 20% is affordable at 80% Area Median Income or below.  

• Consolidate all State funding opportunities: All State funding programs should be included in 

the annual Consolidated Funding Application, to the extent practicable, and the State should 

provide a centralized source of information on all State funding opportunities for municipalities 

and not-for-profits. This will help with ease of access to State funding opportunities for 

Disadvantaged Communities.  

• Enhance the awareness of State resources by publishing a Sustainable Development 

Resource Guidebook: The State should develop a Sustainable Development/Climate Act 

Resource Guidebook to serve as a resource to assist regional entities, counties, municipalities, and 

developers in navigating, accessing, and integrating State programs relevant to sustainable 

community and clean energy development. This should improve accessibility and ease 

coordination across programs.  

• Provide municipalities with baseline data for planning: The State should build on existing 

State data portals such as NYSERDA’s Climate Science Clearinghouse and the DOS Geographic 
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Information Gateway to provide a centralized, user-friendly digital repository of data resources 

useful to regional/county/local planners in the development of smart growth land use plans, 

zoning codes and projects, including data on affordability and other equity matters, 

Disadvantaged Communities, climate change projections, affordability, poverty, and public 

health. This data resource should be framed as a one-stop shop to consolidate data and planning 

tools related to climate change mitigation and adaptation, disaster risk reduction, and regional and 

local land use planning and clean energy siting. 

• Expand site/facility re-use planning: NYSERDA and DOS should support community-based 

planning to inform redevelopment of obsolete power plant sites and brownfields, particularly 

through NYSERDA’s Just Transition Reuse Planning Program and the DOS BOA program, in 

furtherance of the principles developed by the Just Transition Working Group (JTWG). 

• Ensure equitable development while avoiding displacement and gentrification: DOS and 

other State agencies should explore opportunities to address displacement, gentrification, the 

concentration of poverty, segregation, and inequitable access to opportunity by providing 

assistance and resources for community land trusts, land banks, and inclusive zoning that 

promotes mixed-income, affordable, rental and supportive housing, and shared/community-

centered ownership models. 

• Provide outreach and educational materials to support equitable development: The State 

should provide model outreach materials, trainings, and other tools and guidance to support pre-

development community outreach, engagement, and education for smart growth projects to 

generate support, awareness, capacity, and buy-in prior to a developer filing the project with a 

municipal board. These model outreach and educational materials should reflect the differing 

conditions and needs between rural, suburban, and urban areas of State, and as such, this model 

should be created in coordination with community-based organizations, local government 

officials, universities, and others, as needed. 

• Increase the role of community-based organizations in local planning: DOS should provide 

grant funding to support community-based organizations to develop local land use plans for 

Disadvantaged Communities that can inform and guide development to reduce emissions, adapt 

to climate change, and achieve a just transition. Examples of such plans include UPROSE’s 

Green Resilient Industrial District, El Puente’s Green Light District, THE POINT Community 

Development Corporation’s South Bronx Community Resiliency Agenda, and PUSH Buffalo’s 

PUSH GREEN / PUSH BLUE. 
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LU11. Align State Funding Priorities 
State funding should align with smart growth and equity goals and seek to eliminate funding that induces 

sprawl, particularly with new infrastructure. This is the stated purpose goal of the State Smart Growth 

Public Infrastructure Policy Act. The Smart Growth Act, however, has been utilized primarily in a review 

and advisory capacity, rather than as a basis for granting funds for smart growth and, just as important, 

denying funds for sprawl. An interagency working group should develop amendments to the Smart 

Growth Public Infrastructure Policy Act to implement its goal and the requirements of the Climate Act 

more fully. The amendments should include definitions of priority development areas, priority 

conservation areas, E-TOD, and climate justice, along with stronger requirements for State spending 

beyond the limited existing scope of public infrastructure to comport and align with these definitions. 

Components of the Strategy 

• Refine/align State smart growth public infrastructure act criteria: The State should enact 

legislation to amend the 11 Smart Growth criteria contained in the State Smart Growth Public 

Infrastructure Policy Act to define public infrastructure and more accurately identify 

infrastructure projects that enable both smart growth and sprawl, as well as align those criteria 

more directly with the Climate Act, with an emphasis on equity and affordability. These 

amendments should include definitions of priority development areas and priority conservation 

areas. The amendments should also expand the purview of the law to apply to all State agencies 

and authorities and all relevant State programs, including planning and design grants (not just 

infrastructure). 

• Prioritize funding for smart growth: State programs should prioritize funding for infrastructure 

projects that most clearly support smart growth principles and outcomes, as determined through 

the smart growth review that agencies must conduct through the Smart Growth Public 

Infrastructure Policy Act, particularly projects in priority development areas.  

• Provide stable funding for Restore NY and the Environmental Restoration Program: The 

State should provide regular funding for Restore NY and DEC’s Environmental Restoration 

Program to ensure dependable availability of support for the restoration of distressed, vacant, 

abandoned, contaminated, and/or brownfield areas. 

• Expand priority State support for BOA projects: The State should expand and enforce the 

“priority and preference” provision in the BOA statute to include other relevant grants beyond 

those already identified in statute. 
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• Streamline relevant funding opportunities: The State should assess opportunities to merge, 

combine, or closely coordinate related relevant programs across agencies in order to provide 

consistency and offer a more streamlined presentation of funding opportunities for communities, 

to the extent consistent with legal requirements.  

LU12. Accelerate Transit-Oriented Development  
Smart Growth planning should accelerate mixed-use, mixed-income TOD, with an emphasis on E-TOD, 

around key transit hubs served by rail and bus rapid transit. TOD creates compact, mixed-use, mixed-

income, walkable communities within a half-mile of rail or transit hubs. TOD decreases dependence on 

cars, expands mobility options such as walking and biking and generates the critical mass of residents and 

commuters needed to support an expansion of public transit services. TOD also presents an ideal 

opportunity to meet equity and climate justice goals of the Climate Act by incentivizing green affordable 

housing near transit, which also reduces transportation costs for lower-income households. E-TOD 

ensures that affordability, climate justice and environmental justice play a prominent role in the TOD 

equation in planning, zoning, funding, project implementation, and public policies on the State and local 

levels.  

Several State programs have sporadically funded TOD, including HCR’s Low-Income Housing Tax 

Credit program, Downtown Revitalization Initiative, Better Buffalo Fund, Local Waterfront 

Revitalization Program and REDC Strategic Plans and priority projects, among others. The State should, 

however, provide dedicated and priority funding, in existing and new programs, specifically to support 

TOD because TOD/E-TOD shows the greatest promise of reaching the Climate Act’s GHG emission 

reduction and equity goals in land use. While land use patterns generally take time to shift and produce 

measurable climate results, TOD can be expedited with State support given its defined geographic scope 

and focus; TOD also produces more measurable GHG reduction outcomes. The CJWG recommends a 

statewide program to plan and develop E-TOD.  

Components of the Strategy 

• Support TOD planning and zoning: The State should support municipal E-TOD plans and 

zoning, including form-based codes, through a grant program and guidance and technical 

assistance (including model local laws).  

• Promote equity tools and resources: The State should promote and support equity tools and 

models, such as community land trusts, land banks, inclusionary zoning and shared/community-
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centered ownership, and equity models to address displacement, gentrification, and the 

concentration of poverty.  

• Require TOD plans around commuter rail: The State should require communities with 

commuter rail stations to have an adopted TOD plan that meets State criteria to be eligible for 

supportive State TOD resources, with due consideration for smaller rail stations that may not 

have a full TOD plan.  

• Prioritize TOD in the Smart Growth Public Infrastructure Policy Act: The State should 

enact legislation to amend the State Smart Growth Public Infrastructure Policy Act to more 

effectively direct State resources to projects that advance TOD, as well as add a definition of, and 

criteria for, TOD that includes rail and bus and the particular transit needs of rural areas. 

Amendments should extend applicability of this law to all State agencies and authorities and all 

relevant State programs, including planning and design grants (not just infrastructure).  

• Provide subsidies for E-TOD: The State should explore enhanced subsidies for TOD projects, 

especially those that include a meaningful threshold level of affordable housing and incorporate 

tools and measures such as community land trusts, land banks, inclusionary zoning, and 

shared/community-centered ownership models.  

• Expand TOD as a State housing goal: The State should include the TOD State Housing Goal in 

HCR’s 9% Low-Income Housing Tax Credit program in all relevant State solicitations, consider 

other opportunities for tax credits for projects in TOD areas that are consistent with adopted TOD 

plans, and meet State criteria for equity and affordability, such as an additional “bump up” of 

Brownfield Cleanup Program tax credits in designated BOAs that are also TODs.  

• Support for GEISs: The State should fund and support GEISs to streamline the review process 

in TODs. This can be accomplished by creating a revolving fund for municipalities to undertake 

GEISs for TOD zoning and projects. If a developer agrees to build according to the TOD zoning 

and accepts certain community benefits components, such as affordable housing, green 

infrastructure, green building or public spaces, the developer will pay back into the fund a portion 

of the cost of the GEIS (consider using tax increment financing for this purpose).  

• Support local parking management policies that reduce automobile-dependence: DOS, in 

collaboration with municipalities, MPOs, and affected agencies, should explore opportunities to 

support and incentivize lower municipal parking minimums and/or parking maximums in 

consideration of decreased household need, given proximity and accessible of transit. State 

programs, for instance, can recognize and reward applications for TOD funding in municipalities 

that have enacted such parking management reforms.  
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• Structured parking: The State should support planning to facilitate appropriate structured 

parking to achieve a desired TOD density and explore opportunities to defray the cost of 

structured parking in conjunction with TOD development (e.g., State funding, low-cost financing, 

and tax credits, as well as the development of best practices for design and construction of 

structured parking that integrates ground-level retail and that can be retrofitted for other uses 

should the demand for parking decline in the future). 

• Improve municipal coordination with transit entities: The State should require municipalities 

to notify the relevant transit entities of planning, zoning, and projects that will impact transit 

ridership and parking needs to allow transit agencies an early opportunity to offer input on such 

potential impacts.  
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Chapter 20. Local Government 

20.1 Local Government and the Climate Act 
Local governments in every region of the State—small, large, urban, rural, and suburban—are taking 

significant action in ways that contribute directly to meeting the requirements and goals of the Climate 

Act. Local governments are well-positioned to have a far-reaching impact on community action. State 

programs that partner with communities and local governments are helping drive rapid adoption and 

widespread participation and can have a big impact.  

Partnership with local governments is a keystone of the State’s clean energy, adaptation and resilience, 

and greenhouse gas (GHG) emissions mitigation strategies. Support for local efforts will help ensure 

access to the benefits of these actions for all New Yorkers, particularly those in Disadvantaged 

Communities who have suffered disproportionately from negative impacts of past decisions. 

Municipalities and other local government entities, including industrial development agencies, local 

development corporations, and special purpose districts, have an important role to play in meeting 

Climate Act mandates. They enact codes, develop projects, adopt policies, and regulate land use, all of 

which are critical to supporting all members of the community in moving toward a more energy-efficient 

future. They also control assets like street lighting systems, wastewater treatment plants, landfills, and 

public transit systems. By implementing energy efficiency measures and choosing clean sources of energy 

for their own facilities and operations, municipalities reduce overall GHG emissions and pave the way for 

broader adoption of such measures. They enact codes, develop projects, adopt policies, and regulate land 

use. When communities lead by example, clean energy, energy efficiency, and sustainability are more 

likely to be priorities for residents, businesses, and institutions. 

In developing the following recommendations, several discussion sessions were held with local officials 

from across the State to gather input. A number of important themes emerged from these discussions. 

Counties and regional organizations have important roles as leaders and conveners in efforts to address 

GHG emissions mitigation. Many local governments are motivated by a desire to achieve cost savings 

that come from energy efficiency in municipal operations and facilities but are constrained in action. State 

funding could address existing limitations in technical assistance, incentives, and resources provided to 

local governments for GHG mitigation. Local governments are increasingly engaged in providing 

education and training, outreach, and technical assistance. Local governments also face challenges with 

aging infrastructure and housing stock. They also identified the need for uniformly applied State 

mandates in accelerating change at the local level and reducing competition between local governments 
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and between regions. Finally, local government leaders stressed the importance of considering the 

differing  needs of municipalities, based on geographic location, population size, and density, to support 

meeting Climate Act requirements. 

State programs, including Clean Energy Communities and Climate Smart Communities, were identified 

as providing value to local governments, whether through grants, free technical assistance, or recognition 

for local leadership. The New York State Energy Research and Development Authority (NYSERDA) 

Clean Energy Communities program creates a clear path forward for communities to implement clean 

energy actions that have the greatest potential for impact. To date, 809 communities, representing more 

than 18 million New Yorkers, have completed more than 3,200 high-impact actions. These actions 

empower the constituents of participating communities to choose clean and efficient energy as part of 

their everyday lives. The Climate Smart Communities program is led by New York State Department of 

Environmental Conservation (DEC) in partnership with six other State agencies: NYSERDA, New York 

Power Authority (NYPA), New York State Department of State (DOS), New York State Department of 

Health (DOH), New York State Department of Transportation (DOT), and New York State Department of 

Public Service (DPS). Started in 2009, the program provides guidance, and financial and technical 

support to local governments to take locally driven climate action. The first step in the certification 

process is to register by pledging to reduce GHG emissions and adapt to climate change. To date, over 

360 municipalities have committed to taking action on climate change by passing the Climate Smart 

Communities pledge, and over 100 communities have achieved Climate Smart Communities certification 

by going beyond the pledge and documenting accomplishments.  

These programs are supported by a statewide coordinator network consisting of regional planning and 

development boards, associations, and councils, like the Central New York Regional Planning and 

Development Board and the Genesee/Finger Lakes Regional Planning Council. These organizations have 

long-standing relationships with local governments in their regions, and State programs can leverage 

those relationships for the benefit of the programs. These coordinators are trusted local partners to the 

government officials and staff in their regions. In addition to free, on-demand technical support, State 

programs offer online toolkits that include step-by-step guides, calculators, case studies, and model 

language that communities can incorporate into legislation.  

20.2 Key Strategies to Support Local Climate Action 
There are five key strategies highlighted in this sector, as shown in Table 20. 
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Table 20. Local Government Sector Key Strategies 

Strategies 
LG1. Establish Community Greenhouse Gas Dashboard 
LG2. Develop Local Energy Policies 
LG3. Provide Clean Energy Siting Support for Local Governments 
LG4. Promote Municipal Leadership to Support Clean Energy Adoption 
LG5. Provide State Support and Guidance 

 

LG1. Establish Community Greenhouse Gas Dashboard 
One strategy for supporting local climate action is to develop a statewide dashboard of community GHG 

emissions inventories to promote local climate action planning, monitor equity considerations, measure 

progress, and ensure data consistency at the county and municipal levels.  

This strategy calls for a community dashboard that local governments and other stakeholders can use to 

understand GHG emissions, energy use trends, and identify opportunities for improvement. The 

dashboard would bring together data from several sources to describe the complete community GHG 

emissions picture, including government facilities as well as residential, commercial, and industrial 

emissions. 

The dashboard must be easy to use and provide good, actionable information that local government 

officials and staff and community stakeholders can use to inform decision-making at the local level. Not 

all required data are currently reported at the county, city, town, and village levels. The process could 

establish data-reporting requirements in a manner similar to the PSC requirement that electricity and 

natural gas consumption data be reported by utilities (see PSC “Order Adopting the Utility Energy 

Registry” in Case 17-M-0315 issued April 20, 2018). The dashboard could include data on energy 

production and actions that reduce GHG emissions. 

Components of the Strategy 

• Form a community GHG working group: NYSERDA and DEC should establish a Community 

GHG Working Group consisting, as appropriate, of Metropolitan Planning Organizations 

(MPOs), utilities, State agencies, academic institutions, consultants, labor representation, 

community benefit organizations, and regional and municipal officials. The group may consider 

several activities:  
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▪ Review existing guidance including the International Council for Local Environmental 

Initiative’s U.S. Community Protocol for Accounting and Reporting of Greenhouse Gas 

Emissions to identify methods 

▪ Identify and secure New York-specific data needed to complete the emission inventories 

▪ Develop standards for local community GHG emissions inventories 

• Support modernization of GHG emission accounting to facilitate data accessibility: 

NYSERDA should incentivize software developers to create new software and other tools that 

allow for clear and transparent accounting of GHG emissions to inform and support local climate 

action. These tools should include considerations for the emissions accounting methodology 

required by the Climate Act. 

• Launch the community dashboard: NYSERDA, working with DEC and community 

stakeholders, should launch and maintain the dashboard, ensuring that GHG emissions inventory 

information is accessible to all communities in a manner that ensures data security and protects 

privacy. 

LG2. Develop Local Energy Policies 
Local government plays a critical role in enabling and promoting energy efficiency in our communities. 

This strategy is intended to encourage and support local governments to demonstrate leadership in energy 

efficiency by developing model above-minimum energy conservation codes and construction policies. 

This includes adopting the NYStretch Energy Code and promoting its adoption, enhanced code 

enforcement including streamlined permitting, third-party inspections, and shared enforcement, and 

Property Assessed Clean Energy financing. 

Many local governments, especially small, resource-constrained communities, struggle with tight budgets 

and limited staff capacity, which limits their ability to take local climate actions. State programs, like 

Clean Energy Communities and Climate Smart Communities, that offer clear guidance, grants, technical 

assistance, and recognition can motivate communities to take local climate action and demonstrate 

climate leadership with a focus on equity. 

Components of the Strategy 

• Leverage existing NYSERDA and DEC programs: NYSERDA and DEC should continue to 

update the Clean Energy Communities and Climate Smart Communities programs to encourage 

adoption of emerging local energy policies and pro-active climate action. 
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• Expand NYPA Clean Energy Services Program: New York Power Authority (NYPA) should 

continue the existing Clean Energy Services program and expand the program to reach 

more communities. 

• Expand the regional coordinator network: NYSERDA and DEC should expand the type of 

services offered by the regional coordinator network to enhance and strengthen assistance to local 

governments and related entities across a range of climate actions. This expansion should increase 

support to small, resource-constrained, and underserved communities. 

LG3. Provide Clean Energy Siting Support for Local Governments 
This strategy facilitates clean energy siting through development and promotion of model local laws and 

streamlined permitting. Local governments often have limited capacity to anticipate and plan for 

renewable energy and energy storage development in their communities. Similar to the previous strategy, 

programs like Clean Energy Communities and Climate Smart Communities that offer clear guidance, 

grants, technical assistance, and recognition can motivate communities to adopt appropriate siting policies 

at the local level. This strategy has similar components as those presented in Chapter 13. Electricity 

(Strategy E4) and Chapter 19. Land Use (Strategy LU8). 

Components of the Strategy 

• Create model local laws and regulations: NYSERDA, DEC, and DOS should work with 

community stakeholders and the clean energy industry to develop and promote model local laws 

and development regulations through the Clean Energy Communities and Climate Smart 

Communities programs. These model local laws and development regulations should minimize 

the impact of clean energy siting on forests and agricultural lands, as well as consider co-

locational opportunities for agriculture and renewable energy generation.  

• Promote New York State Solar Permit Adoption: Within one year, NYSERDA and DOS 

should work with code enforcement officers to promote local adoption of the New York State 

Solar Permit and other local actions to streamline the permitting process for clean 

energy technologies, including energy storage, at a variety of scales. 

LG4. Promote Municipal Leadership to Support Clean Energy Adoption 
This strategy connects homes, businesses, and community institutions with clean energy products and 

services through Community Choice Aggregation (CCA) programs, microgrids, district systems, and 

community-scale campaigns to encourage adoption of innovative technologies to generate savings and 

reduce GHG emissions for consumers in an equitable manner.  
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To achieve Climate Act mandates, broad-based consumer demand for clean energy products and services 

is necessary. Communities have tremendous capacity to use bulk purchasing, shared-services, community 

campaigns, and other forms of aggregation to drive this demand to new heights. This strategy calls for 

State programs to encourage local governments to adopt policies aimed at the widespread deployment of 

clean distributed energy resources (DERs). The intent is to allow more consumers to participate in the 

energy markets in ways that advance Climate Act goals and requirements while improving project 

economics, saving money, and generating new sources of revenue and ownership for consumers.  

This strategy also calls for State programs to support policies, including CCA, which is a local program to 

purchase power in bulk for virtually all homes and small businesses in a participating community. CCA 

allows local elected officials to choose the source of energy for their communities. Most communities that 

have implemented CCA procure 100% renewable energy as their default supply. Many CCA programs 

are working to capture the economic benefits of clean energy more broadly. Several CCAs are in 

operation in New York State and have developed opportunities around opt-out community solar, energy 

efficiency, heat pumps, electric vehicles (EVs), demand response, and energy storage.  

Components of the Strategy 

• Encourage the adoption of clean technologies: NYSERDA should work with community 

stakeholders to promote community-scale campaigns to encourage the adoption of clean 

technologies to generate value and savings for consumers.  

• Expand workforce development for the clean energy economy: NYSERDA, in collaboration 

with unions and the clean energy industry, should expand workforce development programs 

focused on training and job placement in clean energy and emerging technologies.  

LG5. Provide State Support and Guidance 
This strategy discusses continuing and expanding program opportunities, incentives, technical assistance, 

financial support, and centralized procurement services to motivate local governments, local government 

municipal bodies such as Conservation Advisory Committees and Environmental Management Councils, 

and related public entities to improve assets they control with high-impact actions. This includes LED 

lighting, energy efficiency upgrades, heat pump projects, methane recovery for energy production from 

wastewater treatment and landfills, solar on municipal premises, and municipal and school district fleet 

electrification. 
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Local governments and related public entities could realize greater savings while also achieving 

significant GHG reductions if they worked through shared services models.  Shared services can come in 

different forms. For example, to accelerate adoption of clean technologies and policies, local governments 

may be encouraged to work together through intermunicipal conference calls, planning institutes, 

roundtables, or work groups. State programs that offer clear guidance, grants, technical assistance, and 

recognition can motivate local governments and related public entities to improve the assets they control. 

Components of the Strategy 

• Encourage energy benchmarking: NYSERDA should encourage local governments to track 

and report the energy use of municipal buildings and facilities (benchmarking). 

• Encourage energy efficiency: NYSERDA should work with community stakeholders to provide 

technical support to help local governments and related public entities reduce energy use and 

GHG emissions of buildings and operations through aggressive energy efficiency measures, 

including, but not limited to, weatherization. 

• Provide technical support for clean energy projects: NYSERDA should work with community 

stakeholders to provide technical support to help local governments and related public entities 

develop and implement clean energy projects. 

• Reduce grid interconnection costs: NYSERDA, in collaboration with the clean energy industry, 

should evaluate options to reduce interconnection costs for municipally owned priority sites.  

• Prioritize methane recovery: NYSERDA, working with community stakeholders, should 

prioritize funding for projects that recover methane from wastewater treatment and landfills for 

on-site energy production in a manner consistent with the strategies in Chapter 16. Waste 

(Strategy W4 and Strategy W9). 

• Support direct energy purchasing: NYSERDA and DPS should develop tools and resources to 

help municipalities procure energy and enable direct purchases of energy by municipalities from 

the wholesale market. 

• Support fleet electrification: NYSERDA and DEC should support electrification of municipal 

and school district fleets while increasing fleet-wide fuel economy.  

• Support building electrification: NYSERDA should provide policy guidance and financial 

support to municipalities that adopt building electrification and energy efficiency policies that 

incorporate insights from cities like Ithaca that have made ambitious commitments and developed 

innovative decarbonization plans.  
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• Increase recycling and reduce waste: DEC should seek to increase waste reduction and 

recycling rates in municipal operations and in the community (see also Chapter 16. Waste 

Strategy W1, Strategy W2, and Strategy W8). 

• Support intermunicipal planning and coordination on cross-boundary issues: NYSERDA, 

DEC, and DOS should encourage intermunicipal coordination and planning on cross-boundary 

issues while easing access to funding opportunities without penalizing Disadvantaged 

Communities that may not have similar partnerships in place.  

• Support capacity-building for local governments and related public entities: The State 

should provide educational materials and training to local governments and related public entities, 

so that they understand what resources are available to them and are prepared to receive funding.  
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Chapter 21. Adaptation and Resilience 

21.1 Overview 
Even with strong and innovative strategies in place to curb greenhouse gas (GHG) emissions, the impacts 

of climate change are already being felt and are only projected to accelerate. Climate change mitigation 

strategies alone are not sufficient to prepare for the impacts of present and future climate change. 

Therefore, New York State must take bold action to adapt to climate change and enhance resilience in 

communities, infrastructure, and systems.  

Resilience is the ability of a system and its component parts to anticipate, absorb, accommodate, or 

recover from the effects of a hazardous event in a timely and efficient manner, including through ensuring 

the preservation, restoration, or improvement of its essential basic structures and functions. In human 

systems, adaptation is the process of adjustment to actual or expected climate and its effects, in order to 

moderate harm or exploit beneficial opportunities. In natural systems, adaptation is the process of 

adjustment to actual climate and its effects; human intervention may facilitate adjustment to expected 

climate.329 

Climate change impacts and the ability to adapt are distributed unevenly across different communities and 

population groups. Disadvantaged Communities and historically marginalized communities in particular 

often face greater risks while contending with historic socio-economic and environmental burdens and 

exposures. Underinvestment and historic injustices additionally limit available capacities and resources to 

effectively anticipate, plan for, and adapt to climate change. The strategies presented in this chapter 

emphasize equity in adaptation and resilience to address these historic and persistent injustices and 

inequities. 

For energy systems, resilience is the ability of the energy infrastructure to be prepared for, withstand, 

adapt, and quickly recover from disruptions such as severe weather, natural, and man-made disasters. 

Adaptation is the process of adjusting to new climate conditions to reduce risks to valued assets.330 

 
329 Intergovernmental Panel on Climate Change. 2012. “Glossary of terms.” In: Managing the Risks of Extreme Events and 

Disasters to Advance Climate Change Adaptation [Field, C.B., V. Barros, T.F. Stocker, D. Qin, D.J. Dokken, K.L. Ebi, M.D. 
Mastrandrea, K.J. Mach, G.-K. Plattner, S.K. Allen, M. Tignor, and P.M. Midgley (eds.)]. A Special Report of Working 
Groups I and II of the Intergovernmental Panel on Climate Change (IPCC). Cambridge University Press, Cambridge, UK, 
and New York, NY, USA, pp. 555-564. 

330 United States Global Change Research Program. 2021. “U.S. Climate Resilience Toolkit.” Glossary. Accessed at 
https://toolkit.climate.gov/content/glossary.  
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This chapter contains strategies to enhance climate resilience and adaptation organized under three 

themes: building capacity, communities and infrastructure, and living systems. 

21.2 Key Strategies 
The components of the key strategies are derived from the initiatives and their respective components 

recommended to the Climate Action Council (Council) by the Land Use and Local Government Advisory 

Panel. A detailed description of the strategies and components can be found in Appendix H. The 

adaptation and resilience strategies are organized into three themes, listed below in Table 21. 

Table 21. Adaptation and Resilience Key Strategies by Theme 

Theme Strategies 

Build Capacity 

AR1. Commit to Creating, Implementing, and Updating a Comprehensive and 
Equitable State Climate Change Adaptation and Resilience Plan 

AR2. Incorporate Equitable Adaptation and Risk-Reduction Considerations into 
Relevant State Funding and Regulatory Programs, Projects, and Policies 

AR3. Strengthen Meaningful Community Engagement and Public Education and 
Build Adaptive Capacity across All Sectors 

AR4. Identify and Evaluate Options for Supporting Equitable Adaptation and 
Resilience Practices and Projects, and to Enhance Insurance Protection 

Enhance Community 
and Infrastructure 
Resilience 

AR5. Provide State Agency Planning and Technical Support for Equitable Regional 
and Local Adaptation and Resilience Plans and Projects 

AR6. Evaluate Opportunities to Ensure Equitable Consideration of Future Climate 
Conditions in Land Use Planning and Environmental Reviews 

AR7. Develop Policies, Programs, and Decision Support Tools to Reduce Risks 
Associated with Coastal and Inland Flooding 

AR8. Develop Policies and Programs to Reduce Human Risks Associated with New 
Patterns of Thermal Extremes 

AR9. Ensure the Reliability, Resilience, and Safety of the Energy System 

Enhance Resilience 
of Living Systems 

AR10. Develop Policies and Programs to Reduce Risks Threatening Ecosystems and 
Biodiversity 

AR11. Enhance Climate Resilience and Adaptive Capacity of the Agricultural Sector, 
while Preparing to Take Advantage of Emerging Opportunities 

AR12. Preserve and Protect the Ability of Forest Ecosystems to Sequester Carbon 

 

Priority Actions 
Each strategy comprises several actionable components. Actions that provide the leadership, direction, 

and resources necessary for New York to fully address its substantial vulnerabilities, while prioritizing 

equitable treatment for all, are listed here as the highest priority for implementation. These highest-

priority actions are to appoint a Chief State Resilience Officer (CSRO); convene an adaptation and 

resilience sub-cabinet; develop a comprehensive State climate change adaptation and resilience plan 

based on a common vision of resilience; develop a policy on evaluation of equity and justice impacts of 

State adaptation and resilience decisions and of existing impacts of displacement and harm and provide 
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guidance on use of such evaluation to prioritize action in Disadvantaged Communities; establish a 

campaign to build public awareness and educate students from P-12 on the importance of climate change; 

and create a resilient infrastructure fund through bonding.  

Additional actions that are important to ensure availability of information, financial resources, and 

regulatory authority to adapt to reduce risks associated with climate hazards are listed here as high 

priority. High-priority actions include continuing the ongoing update to New York’s climate change 

assessment and initiating other research; adopting a process to ensure integration of State infrastructure 

investments to ensure efficient use of land and other resources and consideration of adaptation and 

resilience; reporting on options to enhance hazard mitigation funding, prefund disaster recovery, and 

transfer catastrophic risk to the insurance and capital markets; supporting development of local resilience, 

continuity, and adaptive capacity;331 facilitating consideration of climate change in local regulatory and 

planning programs; and developing or updating guidance for mitigation of climate change risks in permit 

and State Environmental Quality Review Act (SEQRA) reviews.  

State agencies must pay particular attention to ensuring the availability of resources, including federal 

funds distributed by the Federal Emergency Management Agency and other federal agencies, to enhance 

climate resilience in Disadvantaged Communities. Interagency coordination and consultation with 

affected communities to ensure effective delivery of these resources to Disadvantaged Communities will 

be critical to their success. The Climate Justice chapter summarizes strategies that apply to this chapter 

and include avoiding displacement of risk, equitable distribution of adaptation benefits, consideration of 

multiple, pre-existing or consecutively occurring exposures, and providing assistance to help 

Disadvantaged Communities overcome existing barriers.  

Indicators, Metrics and Monitoring 
Development and tracking of indicators and metrics will be critical components of planning and 

implementation of the recommended actions. Process metrics should be developed during work planning, 

and program plans and policies should include descriptions of indicators and metrics to be tracked and, 

where appropriate, reported. Indicators, metrics, and monitoring should be focused on outcomes and 

include indicators related to equity and benefit flows. However, as most of the following strategies 

 
331 Adaptive capacity: The combination of the strengths, attributes, and resources available to an individual, community, society, 
or organization that can be used to prepare for and undertake actions to reduce adverse impacts, moderate harm, or exploit 
beneficial opportunities. IPCC Annex II. Glossary of Terms, Ibid. https://archive.ipcc.ch/pdf/special-reports/srex/SREX-
Annex_Glossary.pdf 
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comprise recommendations to develop plans, detailed discussion of indicators and metrics, and the means 

to monitor them, is beyond the scope of this document and premature for most of the recommended 

actions. Indicators, metrics, and monitoring programs should be developed during work planning for each 

recommended action. Resilience Metrics is one of numerous resources available regarding selection of 

indicators and metrics.332  

Build Capacity 
The “build capacity” theme comprises four strategies related to statewide planning, consideration of 

future conditions in State decision-making, enhancement of general understanding of climate change, 

improving the public’s adaptive capacity, and identifying options for financing adaptation actions and 

reducing or shifting risk. 

AR1. Commit to Creating, Implementing, and Updating a Comprehensive and 
Equitable State Climate Change Adaptation and Resilience Plan 
New York is vulnerable to a variety of climate hazards, many of which will become more severe as the 

climate changes, and suffers substantial property loss, as indicated in Table 22. Note that the values 

reported in the table include only personal and public property losses and do not include long-term 

economic losses, medical costs, losses of social capital, community cohesion and capacities, or loss of 

life. Despite this vulnerability, New York has not committed substantial resources to comprehensive 

adaptation planning and coordination. Without the State’s commitment of resources, planning, and 

coordination, under-resourced and Disadvantaged Communities will continue to lack necessary resources 

and capacities to effectively anticipate, plan for and adapt to local impacts. The Council recommends that 

the State couple its nation-leading goals to mitigate climate change with similarly ambitious goals to 

adapt to it. 

Table 22. Average Annual Property Loss from Severe Hazard Events in New York, 1996–2017333 

Hazard Avg. loss Hazard Avg. loss Hazard Avg. loss 
Flooding $129,000,000 Ice Storm $4,070,000 Lightning $466,000 

Wind $24,100,000 Coastal Hazards 3,750,000 Heat Wave $86,000 
Snowstorm $15,500,000 Cold Wave $855,000 Tsunami/Seiche $22,000 

Hail $3,600,000 Hurricane $758,000 Wildfire $8,720 
Tornado $6,370,000     

 
332 Resilience Metrics can be accessed at http://resiliencemetrics.org/. 
333 MitigateNY. “National Climatic Data Center Storm Events Dataset.” Accessed October 24, 2022 at 

https://mitigateny.availabs.org/hazards,. 
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Components of the Strategy 

• Provide executive-level coordination of adaptation and resilience activities: The Governor 

should appoint a Chief State Resilience Officer (CSRO) who would convene an adaptation and 

resilience sub-cabinet. Importantly, the CSRO’s portfolio must include all State adaptation and 

resilience activities, including oversight of relevant bond fund expenditures, and not be limited to 

disaster response. The CSRO must ensure incorporation of just transition principles into all 

adaptation and resilience activities and should report directly to the Director of State Operations. 

The adaptation and resilience sub-cabinet should comprise heads of relevant State agencies and 

authorities and be chaired by the CSRO. 

• Develop an adaptation and resilience plan: The CSRO and adaptation and resilience sub-

cabinet should oversee development of a comprehensive State climate change adaptation and 

resilience plan. This plan and the CSRO should ensure not only that programs are applied 

equitably, but that, as feasible, adaptation and resilience activities serve to ameliorate 

environmental, health, social, and economic inequities in historically marginalized communities 

and in Disadvantaged Communities. Planning should also include consultation with Indigenous 

Nations. 

• Complete vulnerability assessments and adaptation plans: New York State Department of 

Environmental Conservation (DEC), with support from New York State Office of General 

Services (OGS), should complete preliminary agency vulnerability assessments and adaptation 

plans and identify and prioritize State adaptation and resilience projects.  

• Continue assessments and research: The New York State Energy Research and Development 

Authority (NYSERDA) should continue its ongoing update to the climate change assessment, and 

DEC or other agencies should initiate or fund additional research. 

AR2. Incorporate Equitable Adaptation and Risk-Reduction Considerations into 
Relevant State Funding and Regulatory Programs, Projects, and Policies 
Incorporating equity into adaptation considerations in State programs is important for ensuring 

Disadvantaged Communities are protected against the effects of climate change and have the capacity and 

necessary resources to anticipate, plan for and adapt to climate impacts. Implementation of this strategy 

would be complementary to the goals of the Climate Justice chapter and include mainstreaming equity 

and justice considerations across programs, including proactive use of such programs to address economic 

and environmental inequities, consistent use of science-based projections in State decision-making, 
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consideration of lived experience and local expertise, and development of climate-resilient design 

guidelines for State-funded projects, among others.  

 

Components of the Strategy 

• Provide guidance on use of climate change projections: DEC should release guidance 

describing projected climatic changes, including the inequitable distribution of risks, impacts and 

vulnerabilities, to support relevant decision-making.  

• Coordinate infrastructure investments: The CSRO should provide recommendations to the 

Executive Chamber to adopt a process to ensure integration of federal, State, and local 

infrastructure investments to ensure efficient and equitable use of land and other resources, 

addressing historic and present climate and environmental injustices in infrastructure design, 

siting, and land use decisions, and consideration of adaptation and resilience. 

• Evaluate equity and justice: The State should establish a comprehensive set of goals, processes, 

and selection criteria for identifying and implementing adaptation and resilience projects that 

involve meaningful community consultation and empowerment, especially in historically 

marginalized communities and Disadvantaged Communities; develop a formal policy on 

evaluation of equity and justice impacts of State adaptation and resilience decisions, including 

consideration of benefit flows and evaluation of outcomes; and provide guidance on use of such 

evaluation to prioritize action in Disadvantaged Communities. 

• Adopt resilient design guidelines: OGS and DEC should convene a work group to adopt climate 

resilient design guidelines for State-funded projects. 

• Amend the Smart Growth Public Infrastructure Policy Act: The State should amend the 

Smart Growth Public Infrastructure Policy Act and similar statutes to require consideration of 

climate hazards and climate equity and development of guidance by relevant agencies. 

• Enhance design capacity: OGS should convene a work group to establish policies and 

procedures to require design professionals and contractors on State-funded projects to consider 

future climate conditions.  

• Assess climate vulnerabilities during land and water planning: DEC,  New York State 

Department of State (DOS), and other agencies that undertake or fund land or water planning 

activities should adopt policies to ensure all State land and water use plans include assessment of 

climate vulnerabilities and, as appropriate, strategies to promote resilience and reduce risk. 

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0062 
Page 421 of 445



 

Chapter 21. Adaptation and Resilience 410 

• Enhance resilience of manufactured homes: The State should review current safety codes and 

standards related to manufactured homes (including mobile homes) and consider the need for 

additional regulation, incentives or guidance to enhance resilience to climate hazards, particularly 

flooding, thermal extremes, indoor air quality, and high winds. As feasible, resilience programs 

for manufactured homes should be coordinated with programs to improve energy efficiency and 

access to sources of renewable energy. 

AR3. Strengthen Meaningful Community Engagement and Public Education and 
Build Adaptive Capacity across all Sectors 
Equitable participation in decision-making is particularly critical in adaptation and resilience planning to 

ensure that impacts and vulnerabilities are recognized and that climate risks are not displaced to 

communities that have historically been excluded from decision-making processes. Meaningful 

engagement processes, opportunities to participate in decision-making and capacity-building will be 

critical for local communities to successfully adapt to climate change. Public awareness of the need for 

the Climate Act and its implementing actions is critical to its ultimate success. Ensuring individual and 

household resilience will be crucial in reducing risks associated with climatic events. Climate adaptation 

provides significant opportunity for vocational training and job growth that can be targeted to vulnerable 

communities and those in transition from reliance on fossil fuel-based industries. 

Components of the Strategy 

• Raise student and public awareness: The State should convene a work group to establish a 

well-resourced campaign to build student and public awareness of climate change effects and 

solutions, provide workforce development and early career development opportunities, and effect 

beneficial lifestyle changes.  

• Provide disaster preparedness and response training for building operations staff: 

NYSERDA and partner agencies should establish a program to train building operations staff in 

disaster preparedness and response.  

• Establish a resilience audit program: NYSERDA, in consultation with DEC, New York State 

Homes and Community Renewal (HCR), New York State Office of Temporary and Disability 

Assistance (OTDA), and the New York State Division of Homeland Security and Emergency 

Services (DHSES) should establish a residential and small business resilience audit program. 
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AR4. Identify and Evaluate Options for Supporting Equitable Adaptation and 
Resilience Practices and Projects, and to Enhance Insurance Protection 
The costs of dealing with the effects of climate change will be significant and will continue to rise as the 

planet warms. These costs may include investments to reduce risk or costs to respond to, and recover 

from, natural events, exacerbated by climate change. Unfortunately, the benefits of these investments are 

often difficult to quantify as they generally consist of avoided remedial costs, and the payback is realized 

only after an event occurs or some dangerous threshold is crossed. Although insurance can serve to spread 

risk, strategies to enhance insurance coverage must include consideration of renters and owners of at-risk 

properties who do not participate in the National Flood Insurance Program, and the potential effects of 

insurance premium increases on low-income households. The components of this strategy are intended to 

secure the funds necessary to make necessary investments in resilience and enhance insurance protection. 

Components of the Strategy 

• Create a resilient infrastructure fund and prioritize investments in Disadvantaged 

Communities: The State should create a resilient infrastructure fund through bonding, such as 

through the “Clean Air, Clean Water, and Green Jobs” Environmental Bond Act. In developing 

investment programs, the State should explore creation of equitable methods for benefit-cost 

analysis and valuing damages and losses. 

• Establish an insurance-premium surcharge for high-value, high-risk properties: Impose a 

surcharge on insurance premiums for select lines of insurance to support risk-reduction and 

adaptation projects.  

• Authorize community preservation funds for all municipalities: The State should enact 

legislation authorizing all municipalities to establish community preservation funds. 

• Focus anchor-institution investment on community benefit and wealth building: New York 

Department of Health (DOH) should encourage anchor institutions (large, usually nonprofit 

organization tethered to their communities, like universities, medical centers, or local government 

entities) to focus community benefit investments on projects to equitably address climate change 

and build local community wealth. 

• Explore hazard mitigation funding alternatives: The Division of Budget, or other appropriate 

agency, should report on options to enhance hazard mitigation funding and to prefund disaster 

recovery, and to transfer catastrophic risk to the insurance and capital markets.  

• Improve insurance coverage: DEC and partners at all levels of government should implement 

strategies to increase take-up rates of flood insurance and other coverage related to climate 

hazards. 
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• Restrict anti-concurrent causation clauses: The State should adopt legislation to prohibit or 

restrict anti-concurrent causation clauses for sewer backup insurance coverage where flooding is 

the cause.  

Enhance Community and Infrastructure Resilience 
Enhancing resilience of communities and infrastructure includes strategies to assist municipalities to 

prepare for and react to increasingly severe climate hazards. The strategies include recommendations to 

expand State support for regional and local planning, assist municipalities and local communities in their 

efforts to incorporate future conditions into local planning and regulatory decisions, recommendations to 

address risks due to flooding and extreme heat, and recommendations to ensure resilience of the energy 

system. Implementation of all components of these strategies should prioritize use of natural resources 

and nature-based features to enhance resilience. 

AR5. Provide State Agency Planning and Technical Support for Equitable 
Regional and Local Adaptation and Resilience Plans and Projects 
Local officials have consistently advised that they lack resources, including not only funds, but technical 

expertise and access to information and decision-support tools to support effective adaptation planning. 

This strategy would accelerate current efforts to provide guidance, and financial and technical support for 

community and regional planning and implementation, for mainstreaming of climate change 

considerations into local planning and regulatory programs and for consideration of local economic 

resilience under future climate conditions in planning decisions. This strategy would also provide 

planning for climate-induced migration, both into and within the State. 

Components of the Strategy 

• Develop local adaptation capacity: DEC, DOS, and other agencies should expand programs to 

support development of local resilience, continuity and adaptive capacity and consideration of 

climate change in local regulatory and planning programs. 

• Promote local economic resilience: DOS, Empire State Development (ESD), and other relevant 

agencies should support development of local economic resilience strategies, climate-adapted 

economic development, business continuity planning, and local government climate financing 

and budgeting.  

• Deploy online tools: DEC and partner agencies, including DOS, NYSERDA, DHSES, and the 

Office of Information Technology Services, should support deployment of online tools to 
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facilitate vulnerability assessments, adaptation planning and implementation. As feasible, 

guidance documents and online tools should be made available in several languages. 

• Support recovery planning: DOS and DEC should support community-led pre-event, long-term 

recovery planning. Such planning should include consideration of managed retreat from highly 

vulnerable areas. 

• Consider relocation and buyouts as alternatives to electrification: NYSERDA, in consultation 

with DEC, HCR, and DOS, should analyze relocation and buyout of properties as potential 

alternatives to electrification of at-risk buildings. 

• Establish post-disaster strike teams: The CSRO should establish strike teams to equitably assist 

municipalities with resilient post-disaster recovery. 

• Plan for climate migration: The State should convene a work group, to include DEC, 

NYSERDA, DOS, HCR, DHSES, Governor’s Office of Storm Recovery, subject experts from 

State University of New York (SUNY) or other universities, and refugee resettlement agencies, to 

develop a strategy to address climate migration, including consideration of differential effects of 

relocation strategies in Disadvantaged Communities. 

AR6. Evaluate Opportunities to Ensure Equitable Consideration of Future 
Climate Conditions in Land Use Planning and Environmental Reviews 
Work to mainstream consideration of climate change in environmental reviews is ongoing, but much 

remains to be done, and local governments require more explicit authority to consider climate change and 

biodiversity in comprehensive plans.  

Components of the Strategy 

• Provide guidance on assessment of climate risks: DEC should accelerate ongoing efforts to 

develop or update guidance for mitigation of climate change risks, avoiding maladaptation in 

permit and SEQRA reviews, and amend the SEQRA Handbook and workbooks. 

• Facilitate adaptation projects: DEC should amend the project review process to facilitate 

approval of climate adaptation projects. 

• Consider climate and biodiversity in comprehensive plans: The State should enact legislation 

amending relevant statutes to include consideration of climate mitigation, adaptation and 

resilience, and biodiversity as potential topics in comprehensive plans. 

• Protect forests and farmland: The State should require consideration of forest and farmland 

protection in all comprehensive and other land use plans that it undertakes or funds. 
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AR7. Develop Policies, Programs, and Decision Support Tools to Reduce Risks 
Associated with Coastal and Inland Flooding 
Flooding is New York’s primary climate hazard, and we can expect both insured and uninsured losses to 

increase as sea level continues to rise and more frequent extreme precipitation events result in more 

extensive and deeper floods, including dangerous flash flooding in urban areas not previously considered 

flood prone. Components of this strategy would provide improved map and other information resources, 

funding, and regulations to reduce flood risks. 

Components of the Strategy 

• Increase pace of floodplain assessments: DEC should increase the pace of local floodplain 

assessments to identify flood hazards. 

• Right-size infrastructure: DEC should hire a statewide technical assistance coordinator to 

support municipalities in right-sizing culverts and bridges to reduce flood risk and improve 

habitat connectivity. 

• Support Community Rating System participation: DEC and DHSES should provide support 

and incentives for municipal participation in the Federal Emergency Management Agency’s 

Community Rating System. 

• Strengthen State building code: DOS should amend State building code to account for sea level 

rise and enhanced riverine flooding and for potential use of innovative structures, such as 

amphibious buildings. 

• Develop statewide mapping strategy: DEC should develop a statewide flood-risk mapping 

strategy. 

• Digitize dam failure inundation maps: DEC should digitize dam failure inundation maps and 

integrate with other geographic resources to improve emergency planning and response as well as 

explore approaches to use these maps to enhance public information and outreach efforts. 

• Support dam removals: DEC should support dam removals that reduce flood risk and improve 

aquatic habitat quality. 

• Enact flood risk disclosure law: The State should enact an enforceable flood-risk disclosure 

law, applicable to both purchases and leases of real property. 

AR8. Develop Policies and Programs to Reduce Human Risks Associated with 
New Patterns of Thermal Extremes 
In most years, more Americans die from the effects of extreme heat than from flooding and frequency of 

extreme heat events is one of the most direct effects of global warming. At the same time, changes in 
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atmospheric circulation patterns, perhaps precipitated by loss of sea ice, may lead to periods of extreme 

cold in New York. Components of this strategy include support for cooling centers, heat emergency 

planning, weatherization, and access to thermal resilience programs for vulnerable populations.  

DEC and NYSERDA are currently developing an extreme heat action plan. They have convened the 

interagency Extreme Heat Action Plan Work Group (EHAPWG), which released the “Interim 

Recommendations: Preparing for Extreme Heat” report in July 2022.334 These interim recommendations 

include development of a heat adaptation plan by January 1, 2024, and of a heat-specific annex to the 

State’s comprehensive Emergency Management Plan by June 1, 2023. The EHAPWG has initiated these 

planning processes and anticipates that those plans will include implementation of all components of this 

strategy. 

Components of the Strategy 

• Implement the extreme heat action plan: DEC and NYSERDA should coordinate with the 

EHAPWG to ensure the equitable implementation of all provisions of the extreme heat action 

plan. The EHAPWG should create a mechanism for evaluating implementation progress and 

tracking extreme heat related health outcomes and regularly update the extreme heat action plan. 

• Consider building cooling requirements: The State should assess feasibility of adopting codes 

and standards for residential building cooling. 

• Develop cooling centers and enhance accessibility: DEC and DOH, in coordination with the 

EHAPWG, should continue to support development and operation of cooling centers, including 

assessments to increase accessibility via public transportation. 

• Develop guidance for considering extreme heat risks in planning, zoning and permitting: 

The EHAPWG should develop guidance for considering extreme heat risks, the urban heat island 

effect, and extreme heat inequities in planning, zoning and permitting decisions, including SEQR 

analysis and comprehensive plans. 

• Develop regional and local heat emergency plans: DOH should support development of 

regional and local heat emergency plans that prioritize the health and stability of vulnerable 

communities. DHSES should facilitate incorporation of these heat emergency plans into county 

and municipal hazard mitigation plans. 

 
334 New York State. 2022. Interim Recommendations: Preparing for Extreme Heat. Albany, NY. 48pp. Accessed October 24, 
2022, at https://www.dec.ny.gov/docs/administration_pdf/ehapinterimrecommendationsreport.pdf. 
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• Strengthen weatherization requirements: DOS should amend the State building code to require 

more effective weatherization from thermal extremes. 

• Enhance thermal resilience in vulnerable populations: OTDA and NYSERDA should 

promote and facilitate access to programs that provide cooling, weatherization, and solar 

assistance to vulnerable populations. 

• Develop and implement a comprehensive outreach and communications strategy to reduce 

risks of extreme heat: DOH, in coordination with the EHAPWG, should develop a 

comprehensive strategy for internal and external communications that reduce extreme heat risks, 

including assessing adequacy of, and addressing deficiencies in, current advisories, 

agency/authority internal communications, and other internal and external outreach and public 

education initiatives.  

• Adopt a green infrastructure plan: DEC and other relevant agencies should develop a strategy 

to promote and incentivize use of green infrastructure and natural resources, including urban 

forests, to reduce climate risks. In support of this planning, DEC will identify locations of urban 

heat islands in Disadvantaged Communities. 

AR9. Ensure the Reliability, Resilience, and Safety of the Energy System 
The increasing frequency of severe climatic events has exposed vulnerabilities in the State’s energy 

system and the need to improve the reliability and resilience of the energy system, as well as the 

resilience of those who depend on that energy system in buildings and for transportation. Assessment of 

system vulnerabilities to increasing climate hazards and investment to ensure system resilience will be 

required. Energy system providers must continually reassess infrastructure vulnerabilities across the 

entirety of their service territories to determine appropriate resilience initiatives to mitigate potential 

disruptions due to the effects of climate change and make their infrastructure more adaptable to weather 

extremes. 

Components of the Strategy 

• Periodically revise existing energy system resilience standards and assess vulnerabilities: In 

February 2022, New York enacted legislation requiring utility corporations subject to Public 

Service Law § 25-a, combined gas and electric corporations, to complete vulnerability 

assessments to evaluate each electric corporation's infrastructure, design specifications, and 

procedures and to submit to the New York State Public Service Commission (PSC) climate 

vulnerability and resiliency plans. The PSC should require regulated utilities and operators of 

critical infrastructure to incorporate updated climate change projections into required 
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vulnerability assessments as the assessments are updated and should periodically review 

established resilience standards and vulnerabilities to climate hazards to ensure their 

incorporation into PSC-approved risk-reduction plans. Municipal utilities, cooperative utilities, 

Long Island Power Authority (LIPA), New York Power Authority (NYPA), and other utilities not 

regulated by the PSC should be supported in the development of their own requirements and 

plans. 

• Develop strategies for grid outages and extreme weather events: The CSRO or other 

designated individual should convene a work group, comprising New York State Department of 

Public Service (DPS), DHSES, New York State Department of Transportation (DOT), DEC, 

NYSERDA, NYPA, and other relevant entities, to develop strategies to ensure availability of fuel 

and power for emergency vehicular fleet operations and essential public transportation during 

power grid outages. This work group should also establish a resilience plan for EV-charging 

infrastructure to ensure access to transportation, including evacuation during extreme weather 

events. Strategies should also consider values of solar-plus-storage and vehicle-to-grid systems. 

• Promote capital improvements: NYSERDA, in consultation with DPS, DOS, and other relevant 

entities, should promote capital improvements in buildings to endure grid failures and to facilitate 

buildings’ ability to accept power when the system is re-energized. 

• Include photovoltaic (PV) and electric vehicle (EV) charging in building code: DOS, in 

consultation with NYSERDA, should include requirements for PV and EV charging readiness in 

the building code. 

• Support local renewable and storage systems: NYSERDA, in consultation with DPS, DHSES, 

and local governments, should develop a comprehensive strategy to support development of 

islandable microgrids and district systems using renewable sources of energy to provide locally 

generated power and behind-the-meter storage, especially in critical facilities, for use during grid 

emergencies. 

Enhance Resilience of Living Systems 
As used in this document, the term “living systems” refers to the State’s natural ecosystems, its 

agricultural systems, and its forested lands. Strategies recommended to enhance resilience of living 

systems include addressing risks to ecosystems and biodiversity, enhancing resilience and adaptation of 

the agricultural sector, and protecting the ability of forests to serve as carbon sinks. 
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AR10. Develop Policies and Programs to Reduce Risks Threatening Ecosystems 
and Biodiversity 
The components of this strategy provide for a variety of mechanisms to ensure conservation or protection 

of the most important pieces of our life-sustaining ecosystems. These initiatives include a focus on 

intentional planning to identify and protect critical ecosystems and to establish and protect connectivity at 

several scales, ranging from the landscape scale to enable populations to migrate northward and upward 

as the climate warms, to project-specific planning to ensure wildlife and aquatic organism connectivity. 

Several of the components below are reflected in strategies of Chapter 15. Agriculture and Forestry and 

Chapter 19. Land Use. 

Components of the Strategy 

• Improve local wildlife and aquatic connectivity: DEC and DOT should improve local wildlife 

and aquatic connectivity, including through use of standardized environmentally friendly design 

features, during transportation infrastructure improvement projects, as practicable, and as 

identified by statewide critical terrestrial and aquatic habitat and conservation planning efforts. 

• Expand conservation easements to include other areas: DEC and New York State Department 

of Agriculture and Markets (AGM) should expand development of conservation easement and 

incentive programs (such as the Source Water Buffer Program) to include areas of farms set aside 

for conservation of wetlands, stream corridors, riparian buffers, or wildlife corridors. 

• Incorporate BMPs from species management plans: DEC, ORES, NYSERDA, DOS, and 

DOT should incorporate best management practices (BMPs) from species management plans into 

State and federally funded or regulated projects, including renewable energy projects, in or near 

occupied habitats to reduce and mitigate ecosystem impacts. 

• Amend Real Property Tax Law to incentivize private forest stewardship: The State should 

enact legislation to amend Real Property Tax Law to incentivize private forest stewardship for a 

broader range of goals, including biodiversity, wildlife habitat protection, water resource 

protection, outdoor recreation, and carbon sequestration. 

• Prioritize biodiversity and carbon sequestration: DEC should heighten consideration of 

biodiversity and enhancement of carbon sequestration among the priorities in State forest land 

planning and adopt guidance for development of unit management plans that includes 

conservation of biodiversity and increased carbon sequestration as priorities. 

• Expand implementation of the Invasive Species Comprehensive Management Plan: DEC 

and AGM should advance biocontrol of forest pests, and expand implementation of relevant parts 
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of the Invasive Species Comprehensive Management Plan, including two key priorities: 

advancing prevention and early detection and improving the response to invasive species.  

• Ensure protection of stream buffers: The State should create a regulatory program to ensure 

protection of stream buffers to protect and enhance water and habitat quality, reduce flood risk, 

and prevent soil erosion. 

AR11. Enhance Climate Resilience and Adaptive Capacity of Agricultural Sector, 
while Preparing to Take Advantage of Emerging Opportunities 
Included below are recommendations to improve water and energy efficiency on farms, incorporate other 

climate-resilient practices into farm operations, and continue research and outreach to help farmers 

prepare for the effects of a changing climate. However, these recommendations do not address the entire 

gamut of climate hazards New York growers, agricultural workers, and farm communities face and 

should not be interpreted as a complete agricultural adaptation plan. 

Components of the Strategy 

• Establish a farm water and energy efficiency program: AGM and NYSERDA should develop 

and support a water and energy efficiency realization program to meet agricultural needs related 

to climate change, including decision-support tools, power upgrades, and strategies to reduce 

equipment costs.  

• Promote resilient crops: The State should expand support for research and outreach on climate-

resilient crop varieties; technology to provide freeze and frost protection; strategies to address 

invasive species, pathogens, and pests; and increased use of perennial crops for food and feed. 

• Promote agricultural and watershed-based BMPs: AGM should assess, develop, and promote 

agricultural and watershed-based BMPs for flood attenuation, drought mitigation, and water 

quality protection. 

AR12. Preserve and Protect the Ability of Forest Ecosystems to Sequester Carbon 
In recognition of the important role healthy forests play in sequestering carbon, ensuring forests retain 

their sequestration potential under future conditions should be considered in State acquisition programs. 

As with agriculture, this strategy does not constitute a complete adaptation plan for our forests. Many 

recommendations described in Strategy AR10, also address the goal of protecting the ability of our forests 

to continue to sequester carbon. This strategy complements the strategies described in Chapter 15. 

Agriculture and Forestry, which serve to enhance the ability of our forests to remove carbon dioxide 

(CO2) from the atmosphere and sequester it in healthy trees and forest soils.  
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Component of the Strategy 

• Consider resilience in land acquisition: DEC, OPRHP, AGM, and other agencies and 

authorities should include resilience criteria in State acquisition programs. 

• Provide forest resilience guidance: DEC should provide guidance on forest and tree climate 

change vulnerabilities and options for increasing forest resilience, including promotion of more 

climate resilient tree species, where applicable. 
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Measuring Success 

Chapter 22. Essential Elements 
With State-level actions such as the passage of the Climate Act and continued procurement of large-scale 

renewable energy resources, New York has proven to be a leader in addressing climate change. The 

release of the Scoping Plan advances New York to the next level. It has been well-established that the 

threat of climate change is great and can only be fully addressed when stakeholders are in alignment and 

coordinate mitigation efforts. Success of this Scoping Plan requires several essential elements including 

partnerships, outreach and education, and workforce and economic development. 

22.1 Partnerships 
New York witnessed the importance of partnerships firsthand in the response to the COVID-19 pandemic. 

From supply chains, businesses, and people to science, resources, and policies, New York is inextricably 

linked to the international community. When New York leads, the results echo loudly to its peers, but it 

cannot stand alone. Partnerships with a wide range of entities will be critical to ensure the success of this 

Scoping Plan and reaching the State’s climate directives. New York has long been part of collaborative 

environmental projects and programs at the federal, regional, and local levels. Programs such as Regional 

Greenhouse Gas Initiative (RGGI) and participation in the U.S. Climate Alliance have enabled New York 

to make progress at the State level while having a greater regional and national impact. 

Continued collaborative efforts are critical to ensure successful and consistent climate policy on a greater 

scale. While New York continues to act at the State level, federal action, and continued cooperation at the 

regional and national levels, is vital to increase overall policy effectiveness and minimize leakage to the 

greatest extent. When all levels of government work together, climate action is accelerated, resources are 

shared more efficiently, and jurisdictions can address the impacts in a more holistic way.  

Climate change and the policy development required to address it presents a unique need and a unique 

opportunity for interagency collaboration at the State level. Dozens of State entities were engaged in the 

process and supported the development of this Plan. While New York State Department of Environmental 

Conservation (DEC) and New York State Energy Research and Development Authority (NYSERDA) 

will continue to lead in the implementation of the Climate Act, collaboration must continue and expand as 

the State moves forward with implementing the Scoping Plan. Meeting the greenhouse gas (GHG) 

emission reduction requirements and the need to build resiliency to adapt to the changing climate will 
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require action from all State agencies and authorities, as well as continued cooperation between agencies, 

authorities, and the Legislature. 

Federal Action 
Several strategies in this Plan highlight the opportunity to leverage new federal action for New York. 

While New York will continue to lead on climate action, a cohesive national approach will provide the 

emission reductions of a scale necessary to mitigate potentially catastrophic climate change. Historically, 

the federal government has taken measures to address climate change and reduce GHG emissions through 

the Clean Air Act and related actions, such as the regulation of GHGs from cars, trucks, and buses. More 

recently, the Biden Administration set a target to reduce economywide GHG emissions by 50% to 52% of 

2005 levels by 2030. Additionally, and as referenced in Chapter 2. The Time is Now to Decarbonize Our 

Economy, the Biden Administration is leveraging its purchasing power through a Buy Clean policy to 

promote the use of construction materials with lower-embodied emissions and pollutants. Recent action to 

implement the American Innovation and Manufacturing Act and sign the Kigali Amendment to the 

Montreal Protocol to phasedown hydrofluorocarbons (HFCs) is reassuring to see the federal government 

once again taking responsibility for controlling HFC emissions and reinstating its leadership role in 

international policy. The federal government’s strides to increase offshore renewable energy development 

and expand transmission capacity is critical to the transition to a clean economy. The White House also 

recently released a report to the National Climate Task Force that recommends actions to accelerate 

nature-based solutions for climate progress. These recommendations include updating permitting and 

environmental review processes, incentivizing nature-based resilient infrastructure, leading by example in 

management of federal facilities, workforce training, and continued research and innovation.335 

The Biden Administration’s Justice40 Initiative is critically important to climate action at the federal level 

and important to consider in the context of New York’s leadership in this area and the Climate Act’s 

robust climate justice requirements and goals. This initiative seeks to address the history of national 

environmental policy decisions that have failed to adequately account for environmental injustice, 

including the disproportionate, disparate, and cumulative impacts pollution and climate change have on 

low-income communities and communities of color. The recently released Climate and Economic Justice 

Screening Tool will help federal agencies better identify communities that can benefit from this initiative. 

 
335 White House Council on Environmental Quality, White House Office of Science and Technology Policy, White House 

Domestic Climate Policy Office. 2022. Opportunities for Accelerating Nature-Based Solutions: A Roadmap for Climate 
Progress, Thriving Nature, Equity, and Prosperity. Report to the National Climate Task Force. Washington, D.C. 
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The consideration of environmental justice and impacts to overburdened and underserved communities at 

the federal level, and careful coordination between the State and federal government, will amplify the 

benefits New York’s Disadvantaged Communities will realize from the Climate Act. 

As is the case at the State level, and as is highlighted across the sector strategies, an important 

complement to these federal programs and initiatives is funding. The recent enactment of the 

Infrastructure Investment and Jobs Act, the Inflation Reduction Act, and the CHIPS and Science Act 

provides critical support to not only adapt to and mitigate climate change, but these acts also seize 

economic development opportunities that are associated with the transition to a clean economy. New 

York will continue to advocate for additional statutory and regulatory measures to reduce GHG emissions 

and to green the electricity grid while communicating the importance of avoiding federal preemption and 

allowing states to take additional action. 

Federal Resources to Support Climate Action and a Just Transition in New York 

Through the combination of the Infrastructure Investment and Jobs Act, the Inflation Reduction Act, and 

the CHIPS and Science Act, there are now unprecedented levels of federal funding available to support 

climate action and the realization of a just transition in New York. There are numerous federal programs 

and incentives that should be leveraged in New York to drive the transition to a clean energy economy 

and support a just transition. 

• Clean energy manufacturing tax credits to support buildout of domestic supply chains and high-

road manufacturing careers, including similar wage and apprenticeship requirements 

• Hydrogen production and investment tax credits including similar prevailing wage and 

apprenticeship requirements 

• Investment tax credit for commercial geothermal and thermal energy storage systems, which will 

be beneficial to community thermal energy network deployment and cost-effectiveness 

• Advanced nuclear electricity tax credits and research and development funding, along with Zero-

Emission Nuclear Power Production Credit for existing nuclear facilities (with prevailing wage 

requirement) 

• Tax credits for Qualified Advanced Energy Projects, which offer funding to industrial/ 

manufacturing projects that re-equip an industrial or manufacturing facility with equipment 

designed to reduce greenhouse gas emissions or re-equip, expand, or establish an industrial or 

manufacturing facility for the processing, refining, or recycling of defined critical materials 
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• Numerous requirements for the payment of prevailing wage, utilization of apprenticeships, and 

domestic content to receive full and bonus values for most/all clean energy tax credits  

• Energy community bonus adders for many clean electricity tax credits, making it more 

economical to site projects located at a brownfield site, in a metropolitan area with elevated local 

employment/tax revenues from fossil fuel industries, or in a metropolitan area suffering a recent 

coal power plant or coal mine closure 

• Electric vehicle (EV) tax credits with requirements for final assembly in North America, 

supporting existing and future growth of U.S. auto manufacturing and associated workforce, as 

well as funding to build out a network of EV chargers 

• Investments in public transit, including over $2.1 billion to New York in 2022 

• Funding through the U.S. Environmental Protection Agency (EPA) to replace existing school 

buses with zero- and low-emission models 

• Alternative Fuel Refueling Property Credit for property placed in service through 2032, including 

prevailing wage and apprenticeship requirements 

• $2 billion in grants to re-tool existing auto manufacturing facilities to produce hybrid, plug-in 

electric hybrid, plug-in electric drive, and hydrogen fuel cell electric vehicles 

• New Sustainable Aviation Fuel Credit for the sale or use of a qualified mixture of Sustainable 

Aviation Fuel and kerosene in the U.S. after 2022 through 2024, and new Clean Fuel Production 

Credit for low-emissions clean transportation fuel produced after 2024 and sold prior to 2028 

• New financing mechanisms for infrastructure reuse and repurposing, through the U.S. 

Department of Energy’s Loan Program Office 

• Funding for infrastructure resilience, including funds through the Army Corps of Engineers for 

flood mitigation 

The federal government also recently made significant investments in U.S. national laboratories, 

including approximately $200 million for the Brookhaven National Laboratory. These funds will, in part, 

support clean energy research. 

New York has also recognized gaps that have been left by the federal government in the past and has 

taken action to address them. When the federal government withdrew from the Paris Agreement, New 

York worked collaboratively and formed the U.S. Climate Alliance, which enables states to collectively 

commit to reducing emissions consistent with the goals of the Paris Agreement and share data and best 

practices to set and achieve climate goals. This partnership has enabled actions like the development of 

shared roadmaps, model regulations, and guidance for action such as to protect natural and working lands, 
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enable building electrification, reduce short-lived climate pollutants, and integrate the Social Cost of 

Greenhouse Gases into state policy. 

Regional Collaboration 
Northeast and Mid-Atlantic states have a history of working together to explore regional policies to 

reduce carbon emissions and other pollutants. Most states in the region, as well as the District of 

Columbia, have set economywide GHG reduction goals through statute, executive order, or in climate 

change or energy plans. The Climate Act requires a different accounting framework for GHGs than is 

typically used by other jurisdictions, and while there is no standard or consistent mechanism or 

accounting framework across states for these policies and goals, working in partnership with other 

jurisdictions can magnify the benefits and reduce the costs of climate action. 

As a participant in RGGI, the first cap-and-invest program in the U.S., New York has used this regional 

market-based mechanism to drive down GHG emissions in the power sector, while raising funds for 

environmental initiatives statewide. New York has also taken more recent regional action, including 

signing a Memorandum of Understanding with 14 other states and Washington, D.C., to commit to a goal 

that 100% of all new sales of medium- and heavy-duty (MHD) trucks be zero-emission vehicles (ZEVs) 

by 2035. New York also participates in several and various regional research initiatives and programs:  

• Great Lakes Commission 

• Great Lakes St. Lawrence Governors and Premiers336 

• Great Lakes Wind Feasibility Study 

• Chesapeake Bay Watershed Program337 

• The Peconic Estuary Partnership 

• Hudson River Estuary Program 

• Hudson River National Estuarine Research Reserve338 

 
336 Members of Great Lakes St. Lawrence Governors and Premiers work as equal partners to grow the region’s $6 trillion 

economy and protect the world’s largest system of surface fresh water. 
337 The Chesapeake Bay is the largest estuary in the United States. It is home to more than 2,700 species of plants and animals 

and produces about 500 million pounds of seafood per year. The Bay’s watershed covers portions of six states and 
Washington, D.C. 

338 Information regarding the partnership between the National Oceanic and Atmospheric Administration, DEC’s Office of 
Climate Change, and the U.S. Climate Alliance can be accessed at https://www.hrnerr.org/usca-prioritizing-nys-coastal-
wetlands-for-resilience-and-blue-carbon/. 
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These initiatives enable governments to share data and collaborate on potential solutions to climate-

related issues facing various communities. It illustrates that there are several different ways for states to 

participate on a regional scale. New York will continue to strive for regional participation in order to use 

the most cost-effective and efficient options for GHG mitigation. 

Supporting Local Governments 
Local governments are on the frontlines of addressing climate change. Local leaders are the most well-

equipped to understand community needs and are uniquely positioned to take action that will reduce GHG 

emissions. Implementing many of the strategies in this Scoping Plan will require action by local 

governments. New York’s local governments have their hands full meeting the day-to-day needs of their 

communities. These strategies will not be successful without providing adequate support for local 

governments. New York has worked to address this through programming across several agencies. The 

Climate Smart Communities program at DEC offers technical assistance and guidance as well as grant 

opportunities to local governments. It enables participating governments to transition to a clean economy 

and improve their climate resiliency. Through its NY-Sun program, NYSERDA offers guidance and 

technical assistance to local governments to facilitate the expansion of solar development, and through its 

Clean Energy Communities program, NYSERDA distributes grants to local communities that showcase 

actions that have a high impact on the community’s ability to become more sustainable overall. 

New York also supports local governments through the Regional Economic Development Council 

(REDC) initiative. Through a consolidated funding process, regional councils can apply for grants for 

different projects and programs, many of which are geared toward environmental protection. 

Continued support of New York’s local governments is critical to enable the State to take climate action. 

Strategies in Chapter 19. Land Use and in Chapter 20. Local Government provide a solid foundation to 

support local government decision-making to meet the emission limits. Initiatives in these chapters 

include the development of a community dashboard to promote local planning and measure progress and 

strategies to enable the deployment of renewable energy resources across the State. 

Other Partnerships 
Partnerships will need to expand beyond governmental actors in order to successfully mitigate and adapt 

to climate change. The sector strategies discuss the dozens of stakeholders that should be engaged when 

considering and implementing the GHG emissions mitigation strategies in this Plan. Stakeholder 

engagement in the implementation of the Scoping Plan is essential to ensure the policies and programs are 
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responsive to the needs of the stakeholder community and meet the equity requirements of the Climate 

Act. New York will continue to seek collaborators such as educational institutions, community-based 

organizations, labor, industry, and not-for-profit organizations, as well as engage in public/private 

partnerships. The New York SmartGrid Consortium is one example of a wide variety of entities working 

together to improve the reliability and resiliency of the electric grid.339 Economywide cooperation is 

critically necessary to address climate change. These partnerships have proven successful and will need to 

expand moving forward. While New York can and will continue to set examples for other states through 

statewide action, this Scoping Plan recommends advocacy for additional action at the federal level, as 

well as cooperation with regional and local governments, and the broader stakeholder community to 

ensure that GHG reduction requirements are met. 

22.2 Outreach and Education 
Outreach and education to empower every New Yorker to take part in the transition to a clean economy 

are essential elements to ensure successful implementation of the Climate Act and the strategies described 

in this Scoping Plan. Throughout this Scoping Plan there is the acknowledgement of the need for outreach 

and education, from increased outreach to farmers about nutrient management in the agricultural sector to 

engaging the public through marketing campaigns about the transition to energy-efficient and zero-

emission buildings. There is also a recognition of the need for P-12 curricula to include climate change 

education. The scale of change outlined in this Plan requires a coordinated effort on outreach and 

education across all sectors of the economy. There are efficiencies of cost and time to be gained by 

developing a comprehensive outreach and education campaign rather than conducting this outreach by 

sector or by programs. Avenues to accomplish this include public education campaigns, targeted outreach 

to current or potential regulated entities, engagement with researchers and innovators, and general 

engagement and outreach to the key stakeholders that will be involved in the implementation of the 

various strategies. Recommendations presented in this Plan related to outreach and education include 

commonalities across sectors such as developing new curricula in P-12 schools as well as higher 

education and ensuring coordination between the State and local governments when engaging residents 

about climate action. 

22.3 Workforce and Economic Development 
As the State advances new economic development initiatives, as well as implements the policies and 

programs designed to achieve the Scoping Plan’s goals, another essential element to the success of this 

 
339 Information regarding the New York SmartGrid Consortium can be accessed at http://nyssmartgrid.com/. 
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Scoping Plan is workforce development across all sectors of the economy. Several recommendations to 

meaningfully address workforce needs are presented in Chapter 7. Just Transition, as well as information 

related to the job creation opportunity that is associated with the scale of the transition required to meet 

the Climate Act directives. The chapter discusses the mechanisms that the State uses and should continue 

to use or expand upon to develop a skilled workforce that will be able to implement the emissions-

reducing strategies included in this Plan, including in the electricity, industry, buildings, transportation, 

agricultural, forestry, and waste sectors, but also to take advantage of new economic activity that results 

from attracting new clean-tech industries to New York.  

The strategies and principles detailed by the Just Transition Working Group (JTWG) can be applied to 

these sectors to ensure a just and equitable transition across the whole economy and will generate 

numerous opportunities for New York’s existing and emerging workforce. 

Equal to the emissions and equity outcomes that are guiding this Scoping Plan, economic development is 

an equivalent goal for New York in the transition to a clean energy economy. The clean energy transition 

both in New York and nationally provides the opportunity for New York manufacturers to develop new 

products and expand their clients, and it also offers the opportunity for new manufacturers to develop a 

base in New York for ready access to the State’s and the region’s large building, transportation, and 

energy sectors. This requires strategic planning and coordination in the short-term in order to focus 

development in regions of the State where this could have the greatest impact, particularly in legacy/rust 

belt cities and Disadvantaged Communities.  

Building on the business attraction efforts already underway by Empire State Development (ESD), which 

have resulted in significant economic development in offshore wind, energy storage, and clean 

transportation, a clean-tech-focused economic development plan should identify specific businesses and 

technologies that could benefit, in part through incentives for private investment, from the work New 

York is undertaking to meet the requirements of the Climate Act. It should also include an enhanced 

marketing strategy to attract these manufacturing and clean-tech businesses to New York, with a specific 

focus on in legacy/rust belt cities and Disadvantaged Communities. Market assessment, new business 

development, and entrepreneurship relating to minority-owned businesses should be prioritized along 

with support to develop these enterprises. This goes hand-in-hand with the pillar of achieving a just 

transition through promoting good, family-sustaining, union jobs accessible to all New Yorkers. It is 

important to ensure a coordinated effort at the state level in order to achieve the greatest results.
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Chapter 23. Reporting 
Successful implementation of the Scoping Plan strategies requires monitoring and reporting on the results 

of our efforts and a robust public process. Reporting requirements provide transparency and public access 

to information and awareness of where improvements can be made in our emissions reduction activities. 

Information ranging from annual greenhouse gas (GHG) emissions to how well the policies implemented 

are working to meet the GHG emission limits will be released in a range of reports that are required by 

the Climate Act. Reporting is critical to track how New York is meeting the GHG emission limits. 

In addition to the reports required by the Climate Act, New York will measure, track, and report on the 

investments, benefits, and positive outcomes for Disadvantaged Communities associated with the Climate 

Act’s requirements for clean energy and energy efficiency spending, and as discussed in Chapter 6. 

Advancing Climate Justice. 

The State needs to ensure that there are sufficient data collected over time to measure progress and inform 

policy. To successfully monitor emission sources, the State will need to invest in information technology 

solutions to gather, analyze, and share data on GHG and co-pollutant emissions. Implementing many of 

the strategies in the Scoping Plan will necessitate electronic systems for New York State Department of 

Environmental Conservation (DEC) and other relevant State entities to efficiently collect information 

from many reporting entities, ensure quality, and to make data accessible and transparent to the public. 

Regulated entities and emission sources may be required to submit to DEC or other State entities 

compliance items, such as emissions data or payments, and robust data management tools will ensure that 

DEC and other relevant entities can monitor compliance with the technical and financial requirements of 

programs or regulations adopted pursuant to the Climate Act. New York should use other jurisdictions as 

models for developing these systems, including California’s Mandatory Reporting of GHG Emissions 

Regulation340 and U.S. Environmental Protection Agency’s (EPA) Electronic Greenhouse Gas Reporting 

Program.341 

 
340 Information on the California Air Resources Board MRR program can be accessed at https://ww2.arb.ca.gov/mrr-regulation. 
341 Information on EPA’s Electronic Greenhouse Gas Reporting Program can be accessed at https://www.epa.gov/ghgreporting. 
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23.1 Annual Inventory 
DEC issued the first annual Statewide GHG Emissions Report, or inventory, of GHG emissions in New 

York in 2021 and will issue an annual report each year thereafter, as required by the Climate Act.342 Due 

to the nature of national emissions reporting and data collection, the annual inventory reports the GHG 

emissions from 1990 up to two years prior to the date of release, as the most recent information available.  

This annual inventory reports include information on all GHG emission sources in the State, including the 

relative contribution of each type of GHG and each type of source to the statewide total. The reports also 

include, as part of the statewide total, an estimate of GHG emissions from the generation of electricity 

imported into New York and from the extraction and transmission of fossil fuels imported into the 

State.343 DEC will continually refine and improve the methodology used by the annual inventory report 

based upon the best available information and informed by public feedback.  

23.2 Implementation Report 
Every four years, DEC will issue a report, after consultation with the Climate Action Council (Council) 

and the Climate Justice Working Group (CJWG), on the implementation of GHG reduction measures, as 

required by the Climate Act. The first implementation report will be released no later than January 1, 

2028.344 

The implementation report will include, but is not limited to, an analysis of whether New York is on track 

to meet the statewide GHG emission limits and if the existing regulations are sufficient to meet the limits 

or require modifications. Information on the social benefits from the regulations and on the compliance 

costs for regulated entities, DEC, and other State agencies will also be included. The report will also 

highlight the impacts from regulations on Disadvantaged Communities and their access to or community 

ownership of services and commodities identified in the Barriers and Opportunities Report. The 

implementation report will provide information to the public on the progress toward achievement of the 

Climate Act requirements and will also serve to inform the regular updates to the Scoping Plan that are 

required under the Climate Act.  

 
342 ECL § 75-0105(1). 
343 ECL § 75-0105(3). 
344 ECL § 75-0119. 
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23.3 Review of Renewable Energy Program 
Every two years, starting no later than July 1, 2024, the New York State Public Service Commission 

(PSC) will issue a comprehensive review of the renewable energy program established by the Climate 

Act. In this review, the PSC will evaluate the progress in meeting the overall targets for deployment of 

renewable energy systems and zero-emission sources including factors that will, or are likely to, frustrate 

progress toward the targets. It will also examine the distribution of systems by size and load zone and 

annual funding commitments and expenditures.  

23.4 Air Quality Monitoring 
Pursuant to the Climate Act, DEC established a Community Air Monitoring Program. The Climate Act 

requires that DEC deploy community air monitoring systems in no less than four Disadvantaged 

Communities that have been identified as the highest priority for exposure to toxic air contaminants and 

criteria air pollutants. Information collected by these systems will be shared with the public and be used to 

inform the development of a strategy by June 1, 2024, to reduce emissions of these pollutants in 

Disadvantaged Communities affected by a high cumulative exposure burden.  

As described in Chapter 6. Advancing Climate Justice, DEC and the New York State Energy Research 

and Development Authority (NYSERDA), in consultation with the CJWG and community leaders, 

identified 10 communities and have deployed hyperlocal air monitoring technology to collect air quality 

data in each of them. This is an historic, new effort to monitor air quality in Disadvantaged Communities 

across the State and use the data collected to develop strategies to reduce pollution in these communities, 

including the GHGs that contribute to climate change. This statewide community air monitoring effort is 

the largest ever undertaken in the United States.  
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Chapter 24. Future Work 
This Scoping Plan is designed to lay out the policies and programs necessary to help New York meet the 

greenhouse gas (GHG) emission limits established in the Climate Act. The Climate Act requires that the 

final Scoping Plan be updated at least once every five years. As information about New York’s progress 

on the GHG emission limits is reported, an updated Scoping Plan will be released to ensure that the 

policies in place will keep New York on the path to meet the requirements of the Climate Act. 

The next State Energy Plan adopted by the State Energy Planning Board will incorporate the 

recommendations included in this Scoping Plan. These recommendations will ensure that New York 

continues to reduce GHG emissions while maintaining an affordable and resilient energy system.  

Going forward, New York will promulgate regulations, enact new laws, and adopt policies and programs 

to implement the strategies and recommendations in this final Scoping Plan. 

 

 

Docket No. RP24-___ 
Statement P 

Exhibit No. T-0062 
Page 444 of 445



 

Appendices 433 

Appendices List 
Appendix A: Advisory Panel Recommendations 

Appendix B: Climate Justice Working Group Feedback on Advisory Panel 
Recommendations  

Appendix C: Just Transition Working Group Recommendations to the Council on 
Measures to Minimize the Carbon Leakage Risk and Minimize Anti-
Competitiveness Impacts of Potential Carbon Policies and Energy Sector 
Mandates 

Appendix D: Power Generation Sites Identified by the Just Transition Working 
Group 

Appendix E: Just Transition Working Group Recommendations to the Council on 
Issues and Opportunities Related to the Energy-Intensive and Trade-Exposed 
Entities 

Appendix F: Environmental and Health Data for Quantifying Health Benefits of 
Climate Policy 

Appendix G: Integration Analysis Technical Supplement  

Appendix H: Adaptation and Resilience Recommendation Components 
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