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An unprecedented coalition of U.S. states, cities, 
businesses, communities of faith, universities, health 
care and cultural institutions, and other organizations 
are now acting to fulfill America’s climate pledge to 
the world. This commitment is reflected in the large 
number of American actors continuing to back the Paris 
Agreement, including members of the We Are Still In 
network, U.S. Climate Alliance, Climate Mayors, We 
Mean Business, and many others.

In July 2017, former New York City 
Mayor and United Nations Secretary-
General’s Special Envoy for Climate 
Action Michael R. Bloomberg and 
then-California Governor Edmund G. 
Brown Jr., launched an initiative known 
as America’s Pledge. The initiative 
seeks to analyze, catalyze, and show-
case climate action leadership by U.S. 
governors, mayors, business leaders, 
and others. America’s Pledge serves 
these efforts as a voice of U.S. action 
to the international community—and 
also to domestic actors, helping them 
better understand their significant 
impact as activity broadens and 
deepens across the country.

In November 2017, at the 23rd 
Conference of the Parties to the United 
Nations Framework Convention on 
Climate Change, America’s Pledge 
released a comprehensive survey of 

U.S. climate action led by states, cities, 
businesses, and other non-federal 
actors. At the Global Climate Action 
Summit in San Francisco in September 
2018, America’s Pledge released 
Fulfilling America’s Pledge, providing 
at that point the most comprehensive 
and robust assessment of the impact of 
action by U.S. states, cities, businesses, 
and others. 

With this report, released in 
December 2019 at the 25th 
Conference of the Parties in Spain, 
America’s Pledge looks further out— 
toward 2030. It assesses what would 
be delivered from expanded actions 
by states, cities, businesses, and 
citizens and then layers on a robust, 
complementary, and ambitious federal 
policy program after 2020 to form 
an “All-In” comprehensive American 
climate strategy. 

About America’s Pledge 
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Introduction Letter 
from Michael R. 
Bloomberg and 
Edmund G. Brown Jr.

In the two years since President Trump announced his intention to withdraw 
the United States from the Paris Agreement, nearly 4,000 U.S. cities, states, 
businesses, and universities have reaffirmed their commitment to helping 
America drive down emissions and answer the call of the international 
community to continue leading the global fight against the climate crisis. 

We formed America’s Pledge to quantify and communicate the successes of 
this unprecedented climate mobilization—and to show the international com-
munity that, despite federal inaction, we are still in. Since 2017, America’s 
Pledge has published yearly, comprehensive assessments of non-federal 
action to reduce national emissions and show that these were not just empty 
words—that we have and will continue to take action on climate. 

This year’s report, Accelerating America’s Pledge: Going All-In to Build a 
Prosperous, Low-Carbon Economy for the United States, is the culmination 
of a year of dedicated engagement and analysis by researchers, climate 
scientists, and public policy experts. The University of Maryland Center 
for Global Sustainability and the Rocky Mountain Institute, with the World 
Resources Institute and CDP, led this work and have enabled America’s 
Pledge to provide the most comprehensive analysis of ongoing and project-
ed U.S. emissions.  

The resulting report from this new analysis previews three potential futures 
for this country and the world. Informed by the ambitious climate policies 
already underway in dedicated states, localities, and businesses, it offers 
a roadmap to reaching the nation’s climate goals and sets the groundwork 
for a clean energy future for decades to come. It is a best-in-class deep-dive 
into America’s climate prospects—and what we need to do to get there.

Accelerating America’s Pledge’s evidence is encouraging. The current 
coalition of U.S. cities, states, and businesses committed to the Paris 
agreement is globally significant — and only continues to grow. Expanding 
current commitments by these leading actors in the U.S. economy will take 
us further, and even if late, federal reengagement can enable the United 
States to get back on track for full decarbonization by 2050.   

There is no greater threat facing humanity today than the climate crisis. 
Accelerating America’s Pledge reminds citizens across the country—and the 
world—that we have the tools necessary to fight climate change, but we need 
our political leaders to do more, faster. By building on the commitments 
already made by local governments and businesses—and encouraging 
bolder action from our nation’s leaders—we can forge a powerful national 
climate strategy that lays the foundation for a sustainable future. 

Michael R. Bloomberg 
Former Mayor of New York

Edmund G. Brown Jr. 
Former Governor of California
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Highlights

Leading U.S. states, cities, and businesses are forging a 
powerful approach to climate action that builds support and 
implementation from the ground up. By setting their sights 
higher and generating clean economies through innovative 
policies, these leaders are today laying the foundation for a 
comprehensive national climate strategy.

American coalitions of states, cities, businesses, and 
others committed to climate action in support of the Paris 
Agreement are massive and globally significant. They now 
represent 68 percent of U.S. GDP, 65 percent of U.S. popula-
tion, and 51 percent of U.S. emissions. If they were a country, 
these U.S. coalitions would have the world’s second largest 
economy—second only to the entire United States itself. 

This report illuminates a pathway to a comprehensive 
and ambitious American climate strategy for 2030, using 
expanded bottom-up leadership as the foundation of a 
comprehensive “All-In” climate strategy. This comes at a 
time when nations around the world are considering how to 
strengthen their climate targets and raise global ambition. 

• Ambitious and rapidly expanded bottom-up action alone, 
drawing on the policies of the most successful states, 
cities, and businesses, could reduce U.S. greenhouse gas 
emissions up to 37 percent below 2005 levels by 2030.

• A comprehensive All-In climate strategy that combines 
these bottom-up efforts with aggressive new federal 
engagement could reduce U.S. greenhouse gas emissions 
49 percent below 2005 levels by 2030. This new congres-
sional and executive action would lay the foundation for a 
net-zero emissions economy by mid-century, in line with 
the goals of the Paris Agreement and the recent IPCC 
report Global Warming of 1.5°C. 

Achieving this ambitious level of emissions reductions 
will require political prioritization of climate action and 
accelerated market transformation. Since many clean 
energy technologies are already cost-competitive with 
their fossil-fuel competitors, the economics are compelling. 
Nonetheless, a massive effort will be needed to deploy 
these and other technologies at the speed and scale 
envisioned in our scenarios. Transforming our politics and 
our energy economy will require broad citizen mobilization, 
increased energy productivity, disruptive innovation, new 
market structures, and forward-thinking investment.

If well-planned and implemented, the required rapid 
change could bring broad-based economic gain. In part 
because almost all clean energy technologies will cost 
consumers less than their current fossil-fuel competitors 
well before 2030, and many are already cheaper today, the 
transition to a low-carbon economy will enhance prosperity 
and lower costs. The United States can re-establish and 
solidify its position as a leader in the clean industries of the 
21st century, improve the health of citizens and ecosystems, 
and provide a fairer transition for workers and communities 
in fossil fuel industries. 

We are already on our way to this future. Across key eco-
nomic sectors, states, cities, and businesses are adopting 
concrete actions that can drive down U.S. emissions at scale. 
We calculate that full achievement of already on-the-books 
policies from state and local actors—paired with rapidly 
shifting economics in the power sector—would reduce 
emissions 19 percent below 2005 levels by 2025 and 25 
percent below 2005 levels by 2030.

Executive Summary
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Executive Summary

The United States is an economic engine of the world, a 
leader in innovation, and a cradle of global creativity. Even 
with rollbacks to federal climate policies, U.S. states, cities, 
and businesses are emerging as leaders in the global 
green economy. Growing public concern about climate 
change has the potential to dramatically shift national 
politics towards action. With renewed federal leadership, 
these efforts can complement each other and contribute to 
an “All-In” national climate strategy to drive U.S. emissions 
to net-zero while bolstering our economy.

Since 2017, the America’s Pledge initiative has demonstrated 
the resolve and power of U.S. states, cities, and businesses to 
pursue decarbonization during a period of federal inaction. 
New policies are being tested in our nation’s “laboratories 
of democracy,” as states, cities, and businesses deploy new 
and cost-competitive clean technologies. These efforts have 
become even more crucial as the IPCC special report Global 
Warming of 1.5°C has highlighted the urgent need to avert 
the worst effects of climate change, and as nations around 
the world are considering how to strengthen their climate 
targets and raise global ambition. 

To illustrate the opportunities for American climate action, 
this report develops two high-ambition scenarios for 2030—
the year many countries will plan for when ratcheting their 
climate commitments and an important milestone on the 
path to net zero emissions by mid-century.

1. The Bottom-Up scenario projects how much a significant 
expansion of state, city, and business climate action could 
reduce greenhouse gas emissions, even without federal 
interventions. In this scenario, first-mover states and cities 
strengthen their climate policies and a growing wave of 
fast-follower jurisdictions join their efforts due to growing 
citizen activism and the economic benefits and consumer 
savings from decarbonization. Businesses pioneer and 
lead market innovations. However, many holdout states 
remain largely inactive on climate and federal policy 
remains frozen. 

We find that significantly expanded bottom-up action 
alone could reduce U.S. emissions up to 37 percent 
below 2005 levels by 2030.

2. The All-In scenario projects how much a comprehensive 
national climate strategy could reduce greenhouse gas 
emissions, when layered on top of the expanded state, 
city, and business actions included in the Bottom-Up 
scenario. New executive branch and congressional actions 
after 2020 complement the continuing efforts of states, 
cities, and businesses and fill in the gaps where federal 
policy is needed or more effective. 

We find that combining bottom-up efforts with aggres-
sive federal engagement and legislation after 2020 
in a comprehensive All-In strategy could reduce U.S. 
emissions by 49 percent below 2005 levels by 2030.

Both of these scenarios offer encouraging news on the 
potential for U.S. decarbonization in the coming decade. 
Figure ES-1 shows how these scenarios build on each other 
to drive U.S. emissions rapidly lower. According to our 
analysis, the policies and technological progress driven by 
the policies in these scenarios reduce emissions enough by 
2030 to lay a foundation for a fully decarbonized economy 
by mid-century, in line with the goals of the Paris Agreement 
and the recent IPCC report Global Warming of 1.5°C. They 
would put the United States into a renewed position of 
global leadership that could add to international efforts to 
reduce emissions across the world. 

The strategies outlined in this report are organized around 
three simple principles that will empower action from the 
smallest business or town to large states, companies, and 
the federal government: 1) Accelerate toward 100% clean 
electricity and other energy supplies; 2) Decarbonize 
energy end-uses in our transportation, buildings, and 
industry, primarily through electrification and efficiency; 
and 3) Enhance the carbon storage potential of forests, 
farms, and coastal wetlands to address remaining 
emissions (see Figure ES-2). Across all of these principles, it 
will be essential to limit both carbon dioxide (CO2) and other 
non-CO2 greenhouse gases. These steps take advantage 
of high-impact opportunities that are available today, 
while also laying the necessary groundwork for long-term 
continued emissions reductions after 2030 to achieve a 
carbon-neutral future. 

Executive Summary
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Executive Summary

By following the strategies we outline across these 
principles, a leading state would undergo significant 
economic transformation. By 2030 it would have at least 
60 percent renewable electricity, zero coal plants, 100 
percent electric new buildings, electric vehicles as two-
thirds of all new car sales, and an enhanced land carbon 
sink, among other improvements. And it would have set a 
firm policy framework to move rapidly towards 100 percent 
zero-emission power, road transport, and buildings as soon 
as feasible between 2030 and 2050. Table ES-1 presents 
the other essential ingredients that were modeled in our 
high-ambition scenarios and can serve as a policy platform 
for leader states, cities, and businesses. The report and 
technical appendix describe the modeling assumptions 
in more detail.

Figure ES-1 | America’s Pledge U.S. Emissions Analysis for 2030

▲  Rapidly expanded bottom-up action could reduce emissions 2,435 Mt CO2e, 37% below 2005 levels 
by 2030. An All-In climate strategy that combines bottom-up action with federal reengagement 
could reduce emissions 3,245 Mt CO2e, 49% below 2005 levels by 2030. This is in line with the Paris 
Agreement’s mid-century goals.
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Executive Summary

Figure ES-2 | Three Principles of All-In Climate Action

▲  An All-In American climate strategy will be built on actions taken across three principles: accelerate toward 
100% clean electricity and energy supply, use that clean electricity in buildings, transportation, and industry 
(end-uses) while improving the energy productivity of our economy, and utilize nature-based solutions 
across our diverse American ecosystems. 

1
PRINCIPLE

Decarbonize electricity and 
other energy supplies

ACCELERATE TOWARD  
100% CLEAN ELECTRICITY

3
PRINCIPLE

Enhance the carbon storage 
potential of our forests, 
farms, and coastal wetlands

ENHANCE ECOSYSTEMS

2
PRINCIPLE

Decarbonize energy end-uses 
in our buildings, transportation, 
and industry, primarily through 
electrification and efficiency

DECARBONIZE END-USES

Executive Summary
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Table ES-1 | Key Policies and Actions Included in this Analysis
BOTTOM-UP SCENARIO IN 2030 ALL-IN SCENARIO IN 2030 

Principle 1: 
Accelerate toward 
100% clean electricity 
and other energy 
supplies

Leader states:
• Reach 60% renewable electricity with clean 

electricity standards and other policies.
• Shut down all coal plants. Peak and then reduce 

reliance on gas.
• Reduce fugitive methane from oil and gas 

facilities by 60%.
Remaining states make less policy progress, 
though market trends and advocacy reduce coal 
generation and increase renewables nationally.
Overall coal generation decreases to just 7% of 
generation nationally in 2030, while renewable 
electricity increases to 42% and clean electricity 
to 61%.

• Federal clean electricity standard and tax 
incentives complement state efforts and 
lead to approximately 50% renewable 
electricity and more than 75% clean 
electricity nationwide. 

• Federal policies complete the phase-out 
of coal generation by 2030 and ensure that 
gas generation is below current levels by 
2030 and declining.

• Methane regulations and associated 
emissions reductions are extended to 
all states.

Principle 2:
Decarbonize end-
uses: buildings, 
transportation, 
and industry

Leader states:
• Improve energy efficiency in buildings 2% annu-

ally with updated Energy Efficiency Resource 
Standards.

• Ensure all new buildings are 100% electric by 
2030 and existing buildings install electric 
appliances at end-of-life. 

• Improve performance of light-duty vehicle 
internal combustion engines by 4% annually. 

• Ensure electric vehicles reach two-thirds of new 
car sales and more than half of light-duty truck 
sales through zero-emissions vehicle mandates 
and other supporting policies.

• Incentivize industrial facilities to adopt best-in-
class energy management practices and adopt 
electric technology, and promote CCUS for 
industrial uses.

• Adopt policies to phase down HFCs consistent 
with the global Kigali Amendment and to 
reduce leaks from existing stock.

Fast-follower states go about half as far. 
Remaining states make little progress.

All states follow the policies of leader states 
described in the Bottom-Up scenario with 
the help of federal policies, standards, and 
financing. 

• All new buildings in all states are 100% 
electric by 2030 and existing buildings 
install electric appliances at end-of-life.

• Federal policies and standards ensure 
electric vehicles reach two-thirds of new 
car sales, more than half of light-duty truck 
sales, 20% of medium-duty truck sales, and 
100% of transit bus sales, while continuing 
progress on conventional vehicle GHG 
emissions from 2021 to 2030.

• Federal policy extends industrial efficiency, 
electrification, carbon capture, utilization, 
and storage (CCUS), and procurement 
policies to facilities in all 50 states.

Principle 3: 
Enhance ecosystems

• Leader states incentivize low-cost natural 
climate solutions such as natural forest manage-
ment, optimal nutrient application, and the use 
of cover crops to increase capacity of the land 
carbon sink 11% compared to today.

• All states mitigate agricultural methane 
and nitrous oxide emissions where it is 
cost effective.

• Low-cost natural climate solutions pursued 
in all states increase the land carbon sink 
by 23% compared to today.

• Strong federal incentives promote 
methane biodigesters to reduce methane 
from livestock by 29% compared to 
reference case.

Economy-wide Leader states meet their legislated economy-wide 
emissions reduction goals and partially meet their 
aspirational goals.

In addition to meeting legislated econo-
my-wide emissions reduction goals, all leader 
states fully meet their aspirational goals.

Additional assumptions are described in the report and further details are in the technical appendix.
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Executive Summary

Achieving this ambitious level of greenhouse gas reductions 
will require profound changes across our economy and 
politics at a pace matching or exceeding that of other rapid 
technological transitions. While many clean energy technol-
ogies are already cheaper than their fossil-fuel competitors, 
and the remainder will be competitive by 2030, deploying 
these technologies at the speed and scale envisioned in our 
scenarios will require comprehensive, forceful policies and 
significant investments. Increased energy productivity and 
innovation can help smooth the path to these changes. Such 
rapid transitions are not unprecedented. For example, in the 
United States, automobiles went from less than 1 percent 
penetration in 1900 to 75 percent in 1930.1 Fundamentally, 
this transition will depend on a transformation of our politics 
that both draws from and supports higher climate action 
across all levels of government. 

Fortunately, we are already moving rapidly toward this 
future. In the past year, states, cities, and businesses have 
raised the bar on climate leadership and are making up 
for some of the lost ground from the federal government’s 
climate policy rollbacks. The coalition of these American 
actors committed to climate action has continued to grow, 
particularly after the 2018 midterm election (Figure ES-3, 
ES-4). These coalitions now represent 68 percent of U.S. 
GDP, 65 percent of the U.S. population, and 51 percent of 
U.S. emissions. If they were a country, these American lead-
ers, jurisdictions, and organizations would be equivalent to 
the world’s second largest economy—after the United States 
itself (Figure ES-4). This means that if America was broken 
into two economies, one climate forward and one climate 
laggard, the largest economy in the world would be U.S. 
climate-forward states, cities, and counties.

Figure ES-3 | Actors Supporting the Paris Agreement 

▲ Thousands of leaders, with real policy and financial power across our federal system in the United States, 
have committed to climate action in their jurisdictions or within their organizations. 

States 
(25) 
 

Cities, Counties
and Tribes (534) 

Faith-Based and Cultural
Organizations (981)

Healthcare
Organizations (38)

Universities 
(400)

Provided courtesy of America’s Pledge

Businesses and
Investors (2,008) 

2019 U.S. coalition of climate actors

Executive Summary
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Figure ES-4 |  The Growing Footprint of U.S. States, Cities, and Counties committed 
to Climate Action in Support of the Paris Agreement 

▲  Coalitions of states, cities, businesses, and counties committed to climate action in support of the Paris 
Agreement continue to grow, particularly after the U.S. mid-term elections. They now represent 68% of 
GDP, 65% of the population, and 51% of GHG emissions. If these U.S. non-federal actors were a country, 
they would be the world’s largest economy besides the United States itself.
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The continued growth of coalitions supporting ambitious 
climate policy and action demonstrates the potential to rap-
idly drive down emissions in the United States. Significant 
reductions will be achieved by translating this momentum 
into concrete, sector-specific policies and actions which 
move the United States towards mid-century achievement 
of 100 percent clean energy. In addition to the Bottom-Up 
and All-In scenarios, which demonstrate this potential, this 
report also includes a Current Measures scenario focused 
solely on what state and local actors are already achieving.

• The Current Measures scenario projects how much 
greenhouse gas emissions would be reduced by the full 
achievement of existing policies from state and local 
actors, combined with market forces—measuring only 
concrete policies and actions rather than aspirational 
goals. This scenario also reflects shifting economics in the 
power sector, leading to greater levels of coal retirements 
than those currently announced, and updated assump-
tions for non-CO2 emissions and agriculture. Overall, the 
results show an improvement from the Current Measures 
scenario in our 2018 report, Fulfilling America’s Pledge, 
and demonstrate the vital role that state and local actions 
are already playing in decarbonizing our economy.

We find that full implementation of Current Measures, 
including those adopted within the last year, will reduce 
emissions 19 percent below 2005 levels by 2025 and 25 
percent below 2005 levels by 2030.

An All-In climate strategy will catalyze a fundamental 
transformation of the U.S. economy. If planned well and 
done right, it will reinvigorate American communities, 
industries, and landscapes; create jobs; and lower energy 
costs for consumers and businesses. It will also improve 
public health and reduce the economic costs and risks from 
unmitigated climate change (Figure ES-5).

Technology and Cost: By 2030, the transformation can deliv-
er better or equal performance in electric power, vehicles, 
and buildings compared to fossil fuel technologies—and at a 
smaller price tag. Building and operating new clean energy 
generation combined with storage and load management 
is already cheaper than keeping existing coal plants online. 
Such clean energy portfolios are also cheaper than 90 
percent of proposed new gas-fired power plants. Plug-in 
electric cars are delivering substantial savings on a lifetime 
basis now and are expected to be at or very close to pur-
chasing price parity with gasoline vehicles within three to 
five years. Buildings with electric heat pumps increasingly 
save money compared with gas heating systems in homes 
and offices. Continued innovation will be necessary for all 
sectors, but especially for hard-to-decarbonize areas like 
industry, aviation, and shipping.

Jobs: The transition will create new opportunities in the 
industries and careers of the future, including renewable 

energy, energy storage, electric vehicle manufacturing, 
green building construction and efficiency retrofits, sustain-
able forestry, and regenerative agriculture. Already, clean 
energy generation employs 1.3 million workers across over 
300 occupations, and energy efficiency employs an addi-
tional 2.35 million. The two fastest growing occupational 
categories in the United States are wind turbine technician 
and photovoltaic installer, both with average salaries well 
above the median wage. These jobs are located in both 
urban and rural areas, and across the geographic span of 
the United States.

The transformation will also create benefits to air and water 
quality, human health, and ecosystems that improve quality 
of life for all Americans. Since 2010, the retirement of 270 
coal plants has already helped avoid 7,000 premature 
deaths from air pollution. In the All-In scenario, the health 
benefits of improving air quality just by lowering coal and 
gas electricity generation compared to current levels would 

Executive Summary
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Workers from the coal plant are gaining new skills 
at the local community college and trade school, 
with funding from federal programs and state green 
bonds. Others receive income and pension support. 

SUPPORT FOR FOSSIL 
FUEL WORKERS

MORE DIVERSE LOCAL ECONOMIES

BETTER AIR/WATER 
QUALITY AND HEALTH

Residents of Anytown choose from an array of low-carbon options – public 
transit, electric cars and trucks, and e-bikes—for commuting to work. Many work 
in new careers supporting the clean energy economy – retrofitting existing 
homes and buildings; installing solar; building electric vehicles, batteries, and 
clean building materials; practicing regenerative agriculture; and designing 
software to manage the clean grid. 

Local air quality is noticeably improved thanks to 
local coal plant retirement and lower emissions 
from cars and trucks. Anytown’s ER has fewer visits 
for asthma and respiratory illnesses. Employers save 
on health insurance premiums. The local landfill no 
longer receives 200,000 tons in new coal ash waste 
each year, reducing contamination of groundwater 
and local streams. 

LOWER ENERGY BILLS  
By 2030, 76% of electricity serving homes and businesses in Anytown USA will be from 
clean sources (i.e., solar, wind, nuclear). Many homes and buildings have low-C technologies 
for lighting, heating & cooling. Energy bills are lower across the board. 

Workers from retiring coal plants are gaining new skills 
at the local community college and trade school, secure 
in the knowledge that their pensions and health care 
are now guaranteed. Others are putting their existing 
skills to work restoring degraded 
landscapes. State and federal green 
bonds and climate finance provide 
investments needed to build 
more resilient communities 
and ecosystems. 

 

SUPPORT FOR FOSSIL 
FUEL WORKERS

MORE DIVERSE LOCAL ECONOMIES

BETTER AIR/WATER 
QUALITY AND HEALTH

Residents of Anytown choose from many clean mobility options—public transit, 
electric cars and trucks, and e-bikes—for getting around. Many work in the clean 
energy economy—modernizing older homes and buildings; installing clean energy 
on rooftops and farms; building electric vehicles, batteries, and clean building materials; 
farming to store carbon and water while enhancing soil; and designing the tools to manage 
a cleaner, high performance grid.

Local air quality is noticeably improved thanks to 
replacing the local coal plant with clean power and 
growing number of electric cars and trucks. Anytown’s 
ER has fewer visits for asthma and respiratory illnesses. 
Employers save on health insurance premiums. The 
local landfill no longer receives 200,000 tons in new 
coal ash waste each year, reducing contamination 
of groundwater and local streams.

LOWER ENERGY BILLS  
By 2030, three quarters of the power serving homes and businesses in Anytown, USA will be 
from wind, solar or other clean energy sources. Energy bills are lower across the board. 
Cleaner, cheaper electric heating and cooling are available to more and more Americans. 

Figure ES-5 | Life in Anytown, USA with the All-In Climate Strategy 



Accelerating America’s Pledge | 2019   11

Executive Summary

result in an additional 5,700 avoided premature deaths 
annually and have an economic benefit of $26 to $58 billion. 
These numbers from conventional pollutants capture just 
one portion of the benefits possible in the All-In scenario. 
Lower levels of ground-level ozone will also occur, reducing 
incidences of asthma and other illnesses. After 2030, the 
decarbonization of transport and buildings will lead to even 
greater benefits to air quality and health.

Achieving these many benefits will require innovative public 
and private investments in low-carbon infrastructure such 
as smart grid technologies, high-voltage transmission lines, 
energy storage, and electric vehicle charging stations. The 
government will need to phase out fossil fuel subsidies and 
both the public and private sectors we also need to expand 
investment in deploying emerging low-carbon technologies 
while developing new advanced emissions-reducing solu-
tions through research and development. This will continue 
the trend of driving down technology costs through 
economies of scale and learning-by-doing. And to achieve 
a zero-carbon economy that works for all Americans, we also 
need to begin planning immediately to ensure economic 

diversification and compelling employment opportunities 
for workers and communities highly dependent upon fossil 
fuel industries. Public policies and investments must antic-
ipate needs and be tailored to the local context to reorient 
communities and workers toward new industries, careers, 
and sources of municipal revenues. 

While the road ahead is not easy, it is possible—and state, 
local, and private sector efforts are already moving us in the 
right direction. It will require rapid deployment of diverse 
climate strategies from the bottom up and will require the 
skills of all leaders and organizations to envision and act on 
the ways in which these opportunities can transform their 
own economies for the better. Long delayed reforms and 
deferred maintenance of infrastructure and ecosystems 
will need to be addressed. It will require grassroots and 
broad organizational efforts to elect leaders that embrace, 
regardless of partisan affiliation, the vision of a clean, cli-
mate-friendly, and robust American economy. It will require 
that policies and strategies are pursued that help ensure 
all communities share in the benefits of the transition to a 
clean economy. It will require us to bring renewed American 
leadership to the international stage.

Events of the past few years demonstrate that America 
can and will step up, not only to carry the torch forward in 
this period of federal inaction on climate, but also to build 
the basis for a real, robust, and comprehensive American 
approach to building a thriving, clean economy. We are 
close, and the next few years will be critical to our success. 
We can, and must be, all in.

▲ If we have 100% commitment across government, 
business, and citizens to execute the vision of the 
All-In climate strategy, daily life in the average 
American town will have improved substantially 
by 2030. By protecting the climate, we can achieve 
cheaper energy, cleaner air and water, and better-
performing buildings and vehicles.

▲
Executive Summary
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Introduction:  
The New American Climate Landscape

The United States is an economic engine of the world, 
a leader in innovation, and a cradle of global creativity. 
It is well positioned to confront the challenge of climate 
change and deliver new technologies that will improve 
lives at home and globally. As U.S. states, cities, 
businesses, investors, universities, and other institutions 
are emerging as leaders in the global green economy, 
the U.S. is building a new bottom-up approach to 
national climate action based on robust, expanding, 
and durable state and local policies and other actions. 
Growing public concern about climate change creates 
additional pressure to shift national politics toward 
rapid action. With renewed federal leadership, an “All-
In” national climate strategy can drive U.S. emissions to 
net zero while bolstering our economy.

America’s Pledge was established in 2017 to understand and communicate 
the impact of the states, cities, and businesses taking climate action today. Last 
year our report, Fulfilling America’s Pledge, provided the most comprehensive 
estimate of what states, cities, businesses and others could deliver by 2025, 
based on what was currently on the books and what was identifiably possible 
with near-term, high-impact steps available to those actors. We built a new, 
data-driven and comprehensive analytical approach, and showed that these 
actions were already making a major difference, and with further effort had 
the potential to drive U.S. emissions closer to our Paris Agreement target 
despite opposition from the current U.S. administration. 

Since last year’s report, the window of possibility for bold climate breakthroughs 
by states, cities, and the private sector has opened even wider. Ambitious new 
legislation by California and New York has set the standard, and other states like 
Colorado and New Mexico are becoming leaders. Governors, CEOs, mayors, state 



Introduction: The New American Climate Landscape X

Accelerating America’s Pledge | 2019   13

With rapidly increasing 
political commitment, 
a crystal-clear scientific 
imperative, and clean energy 
increasingly outcompeting 
fossil fuels, non-federal actions 
are forging a new climate 
politics that could set us up 
for ambitious action to drive 
down emissions nationwide.
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legislatures, county governments, tribal 
groups, universities, health organi-
zations, and citizens are taking bold 
steps that even a few years ago may 
have been considered out of the realm 
of possibility. With rapidly increasing 
political commitment, a crystal-clear sci-
entific imperative, and clean energy 
increasingly outcompeting fossil fuels, 
these non-federal actions are forging 
a new climate politics that could set us 
up for ambitious action to drive down 
emissions nationwide after 2020. 

Given accelerating bottom-up momen-
tum on climate action, it is now time to 
analyze what these transformational 
changes could enable in terms of new, 
ambitious combined bottom-up and 
federal action after 2020. What does 
such an all-in approach signal for overall 
U.S. decarbonization potential in 2030?

This year’s report demonstrates our 
path to success. It presents a vision 
of what a globally-leading, “All-In” 
American climate transformation 
would look like. It envisions a world 
of continued positive market trends 
and rapidly expanding ambitious 
bottom-up climate policies, accelerated 
by community mobilization strategies 
like Beyond Carbon and other citizen 
movements. Layered into that environ-
ment, it shows the impact of ambitious 
and comprehensive federal leadership 
including full implementation of 
existing statutory obligations and 
authorities combined with increas-
ingly ambitious new legislation from 
Congress after 2020. The compre-
hensive All-In strategy described in 
this report could get us back on track 
for long-term decarbonization. It will 
not be easy to achieve—requiring 
a massive mobilization effort to 
deploy technologies and policies at 
accelerated speed and scale—but if 
we do, the benefits will be immense, 
not just for the climate but for our 
society, our health, and our economy. 

The remainder of this report includes 
the following: 

Chapter 2 describes how the United 
States could achieve a comprehensive, 
national climate policy by building on 
the foundation of the most ambitious 
bottom-up efforts. It introduces two 
scenarios for U.S. climate action and 
explains the scale and pace of change 
necessary to achieve them, as well 
as their projected results in terms of 
emissions reductions in 2030. 

• The Bottom-Up scenario includes 
aggressive emissions reduction 
efforts from U.S. states, cities, busi-
nesses, and other actors, bolstered 
by growing citizen activism. 

• The All-In scenario is a comprehen-
sive American climate strategy that 
integrates aggressive bottom-up 
action with renewed and expanded 
federal engagement after 2020. 

The scenarios are organized around 
three principles that outline a pathway 
to success: 1) accelerating toward 100 
percent clean electricity and other 
energy supplies; 2) decarbonizing energy 
end-uses in our transportation, buildings, 
and industry, primarily through electrifi-
cation and efficiency; and 3) addressing 
remaining emissions by enhancing the 
carbon storage potential of our farms, 
forests, and coastal wetlands.

Chapter 3 provides an update on new 
state, city, and business leadership 
from the past year and presents 
a footprint analysis to show how 
much of the U.S. economy is acting 
on climate. It gives the results of 
the Current Measures scenario, which 
shows the emissions reductions that 
can be delivered based on currently 
enacted policies by state and local 
actors through 2030. 

Chapter 4 presents a vision for a new 
American economy in line with the All-
In scenario and deep decarbonization. 
This includes affordability benefits for 
consumers, economic development 
and jobs benefits for workers and 
communities, investment opportunities 
in new clean industries, and plans for a 
fair transition for all Americans. 

Chapter 5 concludes the report.

The comprehensive 
All-In strategy 
described in this 
report could get 
the U.S. back on 
track for long-term 
decarbonization.
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As shorthand, this report refers to the many U.S. 
entities taking action on climate change outside 
the federal government as states, cities, and 
businesses. These are not the only important 
actors, however. States, cities, tribes, counties, 
businesses, investors, regional associations, faith-
based groups, cultural institutions, universities, 
citizen groups, and others are all making efforts 
to address climate change. In other reports 
and in the context of the Paris Agreement and 
the United Nations Framework Convention on 
Climate Change (UNFCCC), such groups are 
sometimes called “non-state actors,” “sub- 
national actors,” or “non-Party stakeholders.”
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Building Our American Future:  
Bottom-Up Pathways to an  
All-In Climate Strategy

The comprehensive approach to an American climate 
policy rests on a strategy of combining an ambitious 
set of state and local policies and actions with a set of 
strong and complementary federal policies. This report 
details how such a strategy might be constructed and 
what it can deliver. To do so, this chapter introduces 
two ambitious scenarios and provides an in-depth 
look at the specific policy pathways by which they 
could be implemented. It also presents the results 
of each scenario in terms of emissions reductions. 
The Bottom-Up scenario explores the implications 
of significantly expanded state, city, and business-level 
action. The All-In scenario tests the results of ambitious 
and comprehensive federal engagement, building on 
the bottom-up actions from the first scenario. 



Introduction: The New American Climate Landscape X

Accelerating America’s Pledge | 2019   17

States: America’s Laboratories of Democracy
States, cities, businesses, and other actors across the United States have 
been leading the way when it comes to addressing climate change. 
Because the American governance system delegates decision-making 
across levels of government, leaders at all levels have been able to step 
up and make a meaningful difference. For example, the majority of 
utility regulatory and siting decisions, transportation planning, building 
codes, and other important aspects of energy and transportation 
decision-making take place at the state and regional level. By advancing 
climate-friendly technologies and policies within their jurisdictions, 
these actors are not only reducing U.S. emissions at a local level but 
are also offering tried-and-tested models for how other entities should 
replicate and scale similar efforts. Indeed, this “laboratory of democracy” 
model—with one state leading the way via an innovative policy that others 
then tailor to their own contexts and adopt—has been used frequently 
throughout U.S. history. 

For example, in 1973, Arizona became the first state to restrict smoking in 
several public places. While a controversial policy at the time, additional 
states and cities passed similar and then more stringent smoking bans 
in the decades that followed. In 2019, almost all the U.S. population is 
covered by 100 percent smoke-free provisions for workplaces, restau-
rants, and/or bars by a state or local law, including those who work in 
federal buildings. 2, 3

Policies around same-sex marriage offer another example. In 2000, 
Vermont became the first state to grant the full benefits of marriage to 
same-sex couples. The fifteen years following saw a heated battle over 
the issue in many states, with numerous states passing pro-same-sex 
marriage legislation and others issuing bans (which were later ruled 
unconstitutional). Between 2011 and 2014, 15 states legalized same-sex 
marriage. Finally, in 2015, a U.S. Supreme Court ruling made same-sex 
marriage legal in all 50 states. 4

In the realm of energy policy, energy efficiency standards are one area 
where states have led the charge and federal policy has followed suit. 
Appliance standards were first established in California in 1974, followed 
quickly by Florida, New York, and Massachusetts. In 1978, federal 
standards were proposed, though national efficiency standards did not 
become mandatory until 1987, when the National Appliance Energy 
Conservation Act was enacted. 5

Thanks to today’s interconnected world, actions and ideas by state and 
local actors need not take decades to extend across the country. The 
spread of increased ambition is further supported by the work of orga-
nizations like We Are Still In, the U.S. Climate Alliance, Climate Mayors, 
Urban Sustainability Directors Network, and others who exist to help 
share and scale strong climate policies and programs. 
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Figure 2-1 | A Virtuous Cycle of Climate Action

▲  Bottom-up actions from states, 
cities, businesses, and other 
entities are mutually reinforcing 
with top-down federal action.

SCENARIOS 

As the United States and other 
countries continue to take high-impact 
climate actions at the non-federal 
and federal level, the results reinforce 
the benefits of higher ambition and 
support growing that ambition across 
all countries. The vision for ambitious 
climate action presented here rests on 

a foundation of rapidly scaling proven 
measures and continued technological 
advancements. For the Bottom-Up 
scenario, we assume that states, cities, 
and businesses learn from and expand 
on cutting-edge decarbonization 
actions their peers are taking. In 
addition, we assume growing citizen 
activism pushes for ambitious action 
and a rapid shift away from fossil fuels. 

Higher Global Ambition

National
Climate 
Policy

International 
Climate Activity

Bottom-Up 
Climate Action
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While these bottom-up initiatives 
provide the basis for significant progress, 
federal action is essential to achieve the 
pace needed for nationwide progress. 
For the All-In scenario, we therefore 
assume that post-2020 the federal 
government responds to the increased 
citizen mobilization and proof points 
provided by state and local actors and 
reengages on climate action by further 
scaling up existing, state-tested climate 
policies and programs as well as passing 
new nationwide policies, including in 
areas that the federal government is 
uniquely tasked with overseeing. It is 
through this complementary federal 
reengagement that the United States 
can develop a comprehensive national 
climate strategy (Figure 2-1). 

The Bottom-Up Scenario: States, 
Cities, and Businesses as the 
Foundation of Ambitious Action
Even with the U.S. executive branch 
working to roll back climate regula-
tions, states, cities, and businesses 
have steadily increased their ambition. 
They are driven by a combination of 
economic developments, compelling 
public health benefits, and increased 
demand from their citizens, customers, 
and shareholders to address climate 

change. As this enhanced ambition is 
now translating into real impact—not 
just on climate, but also for the 
economy, public health, and quality of 
life—more states, cities, and businesses 
are beginning to follow suit. Yet current 
progress is insufficient. To avert the 
most damaging impacts of climate 
change, states, cities, and businesses 
must do more. The Bottom-Up sce-
nario identifies opportunities for these 
actors to step up—modeling a future 
where this momentum accelerates.

This scenario assumes federal policy 
remains frozen through the 2020s—no 
additional rollbacks and no new 
climate-friendly federal policies—and 
that public support for climate action 
prompts significant new action from 
both current leader states and new 
leaders. Specifically, we assume 
that an increasing number of states, 
cities, and businesses adopt current, 
cutting-edge decarbonization 
policies and actions to reduce 
economy-wide emissions. 

For instance, as the economic benefits 
of clean energy are demonstrated by 
first-mover states like New York and 
California, an increasing number of 
states join the movement and match 

their ambition. This momentum helps 
to further improve the economics of 
clean energy, which leads to significant 
inroads even in states not focused on 
addressing climate. The Bottom-Up 
scenario assumes that some states do 
not prioritize climate action; state-wide 
measures are limited in these resistant 
states. However, the Bottom-Up 
scenario recognizes that local advo-
cacy still has the potential to reduce 
emissions, as has happened in states as 
diverse as Oklahoma and Indiana. And 
it assumes local advocacy will continue 
to be effective at reducing uneconomic 
coal and gas generation, even in many 
states with governments indifferent to 
climate risk.

Tiered Approach to Building 
the Bottom-Up Scenario
Although the U.S. may be broadly 
advancing toward a tipping point for 
national climate action, states will 
inevitably remain diverse at any point 
in time. For this reason, to facilitate our 
scenario analysis, we grouped states into 
three different tiers depending on their 
historical willingness to lead on climate.

Tier 1 first-mover states have histori-
cally and recently embraced ambitious 
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climate action. We anticipate they will 
continue to lead the way, adopting the 
most—and most ambitious— climate 
targets and policies. We identified 
these states by attributes such as 
membership in climate leadership 
coalitions (e.g., USCA), vocal leadership 
in support of climate action, ambitious 
emissions reduction targets, and 
on-the-books climate policies. Tier 1 
states represent roughly 45 percent of 
the U.S. population, half of the GDP, 
and one-third of emissions. 

Tier 2 fast-follower states are adopting 
some climate measures, but not as 
quickly as Tier 1 states. Our Bottom-
Up scenario assumes that fast-follower 
states will implement some of the 
policies developed by the Tier 1 
leader states but to a lesser extent. 
These states account for roughly 
one-fifth of the U.S. population, GDP, 
and emissions. 

Finally, Tier 3 slow-follower states have 
thus far done little with respect to 
passing climate-friendly policies. We 
anticipate these states will continue, for 
the most part, to follow the status quo, 

even if embracing new policies would 
be more cost effective. However, 
even Tier 3 states are impacted by the 
increasingly favorable economics of 
clean energy technologies. Slow-
follower states represent the remaining 
population and GDP of the U.S. and, 
most importantly, are currently respon-
sible for roughly half of U.S. emissions

These tiers are used for modeling 
purposes and intended to be illustra-
tive, as there is no bright line between 
states in actuality. Some states defined 
as Tier 2 or Tier 3 may take leader-
ship-level actions in some sectors, and 
not all Tier 1 states will adopt the most 
ambitious actions across all sectors 
of the economy. Our tiered approach 
is intended to approximate the scale 
of action across all 50 states. The 
policies that were modeled for each 
tier depends on the sector and are 
explained below and in the technical 
appendix in more detail. 

City and business activities are 
also included in the Bottom-Up 
scenario modeling. In order to avoid 
double-counting in areas where state, 

city, and business-level policies target 
the same emissions sectors or policy 
areas, the modeling factors out over-
lapping ambition, particularly where 
cities and businesses taking action are 
located inside a Tier 1 state. 

The All-In Scenario: Federal 
Leadership Expands on  
Bottom-Up Efforts 
Bottom-up initiatives deliver a strong 
foundation, but achieving emissions 
reductions that align with the Paris 
Agreement’s goals will require even 
more ambitious steps across all levels 
of society and all sectors—including, 
most notably, the federal government. 
This fact rings particularly true because 
Tier 3 states are responsible for such 
a large fraction of U.S. emissions. Our 
All-In scenario reflects this, layering 
new federal policies from both the 
executive branch and Congress onto 
the state, city, and business actions 
modeled in the Bottom-Up scenario.

The All-In scenario assumes ambitious 
policy interventions, including 
broad, sector-based federal climate 
investment, regulation, and legislation; 
maximal implementation of existing 
federal statutory obligations; and 
authorities to complement and build 
on bottom-up actions. Importantly, 
many of the modeled reductions are 
not possible without new congressio-
nal action across many sectors. 

In light of the current administration’s 
opposition to climate action, efforts to 
dismantle environmental protections, 
and lack of a current congressional 
pathway for comprehensive legislation, 
fully renewed federal leadership 
will require both a major shift in 
congressional dynamics and a reversal 
by the current administration or a 
new administration with a different 
approach. Increasing political demand 
for action and evermore powerful 
economic drivers for clean energy add 
pressure for such renewed politics over 
the course of a decade.

The ambition modeled in the All-In 
scenario relies on full implementation of 
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the actions modeled in the Bottom-Up 
scenario and assumes economy-wide 
interventions comparable to those imple-
mented in Tier 1 states. It thus expands 
the measures taken by first-mover 
states, cities, and businesses to the 
entire country. Many of the modeled 
policies are a logical outgrowth of those 
implemented by the “laboratories of 
democracy,” demonstrating that strong 
state leadership and policy development 
has the potential to serve as a model for 
national interventions, allowing federal 
policies to be complementary. 

Ambitious state and local policy 
remains essential because federal 
interventions have their limits. For 
instance, the federal government has 
virtually no say in state and local zoning 
decisions, yet smart growth and urban 
densification policies are critical for 
cost-effectively reducing transporta-
tion-related emissions and maintaining 
our terrestrial carbon sink. 

Similarly, federal interventions are 
necessary because states, cities, and 
businesses are limited in what they 
can accomplish alone. Given political 
dynamics, some regions are unlikely 
to enact policies to decarbonize 
rapidly enough without top-down fed-
eral policy frameworks. Some federal 
authorities, including those relating to 
appliance standards, preempt or limit 
states and cities.

Furthermore, the federal government 
oversees interstate electricity trans-
mission, aviation, shipping, interstate 
pipelines, and coal and gas leasing on 
public lands. The federal government 
also owns and manages 28 percent 
of U.S. land area. Key regulatory 
requirements, such as those for the 
power sector and for energy intensive 
industries like cement and steel, are 
difficult to implement at the state level 
because of interstate competitiveness 
and leakage concerns. Moreover, as 
demonstrated by their resistance to 
the current administration’s efforts to 
roll back automobile GHG standards, 
automakers benefit from a single, clear, 
national policy framework as they 

transition toward zero-emissions vehi-
cles. Finally, the federal government 
is well-suited to invest in the research, 
development, and deployment needed 
to improve clean energy technology 
performance and reduce costs.

For the All-In scenario, we model 
a suite of potential policies across 
each sector. These options provide 
one potential method of realizing 
the high-ambition outcomes. At the 
same time, they are not intended 
to be prescriptive; in fact, there are 
numerous policy options for each of 
the sectors that, if designed correctly, 
could deliver equivalent end results. 

For instance, an ambitious clean 
electricity standard, a carbon tax, or an 
emissions cap could theoretically result 
in equivalent power sector emissions 
reductions. This is particularly true in 
the early stages of the decarbonization 
process; markets for clean energy 
technologies can be expanded with 
a variety of incentive programs (e.g., 
government purchase programs, 
consumer incentives). And the needed 
EV recharging infrastructure could be 
built with more or less engagement by 
public utilities

The All-In scenario does not model an 
economy-wide carbon price. Carbon 
pricing has been studied in-depth and 
is widely seen as a particularly efficient 
way of reducing emissions in some 
sectors if not all. While carbon pricing 
can helpfully reflect the costs of climate 
change into investment and purchase 
decisions throughout the economy, it 
is not a standalone solution. To ensure 
sufficiently rapid and cost-effective 
emissions reductions, additional poli-
cies would still be needed to address 
other market barriers and provide 
incentives to develop and deploy 
processes and technologies needed 
to achieve deep emissions reductions 
in the decades ahead.6 Such policies 
largely overlap with the bottom-up and 
complementary federal policies that 
are the focus of this report. 

Both state and 
local policy 
and federal 
interventions  
will be essential.
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By focusing on a broader set of solu-
tions, we hope to provide additional 
nuance to the existing literature. What 
is important to note is that this study 
demonstrates that the first half of deep 
decarbonization—through efforts that 
reduce energy bills—is feasible even 
without economy-wide carbon pricing, 
so progress does not need to wait for 
a change in the perceived politics of 
carbon pricing.

While new legislation from Congress 
will be necessary to put the United 
States fully on track to achieve the goals 
of the Paris Agreement, the federal 
government already has strong obliga-
tions to act on climate under existing 
statutory authorities to drive substantial 
progress across many sectors. In addi-
tion to pushing for congressional action, 
a climate-focused administration should 
fully implement regulations under these 
existing authorities.

For instance, a new administration 
should implement ambitious emissions 
standards applicable to new and exist-
ing sources in the power sector; finalize 
the next round of vehicle standards to 
accelerate progress towards vehicle 
electrification; finalize a new round 
of appliance and building equipment 
standards, which ensure that polluting 
fossil-based furnaces are replaced 
with electricity; and impose standards 
for methane and volatile organic 
compound emissions from new and 
existing oil and gas wells and landfills, 
among other actions. 

New legislation would both allow for 
faster action across a greater share 
of the economy and facilitate positive 
impacts of this transition. For example, 
new laws could renew tax incen-
tives for electric vehicles, promote 
accelerated scrappage of inefficient 
vehicles, and provide incentives to 
reduce vehicle miles traveled through 
urban densification and public 
transit. Legislation aimed at industrial 
decarbonization would help advance 
deployment of innovative indus-
trial technologies while protecting 
domestic jobs and industries. Future 

Farm Bills and other legislation could 
encourage climate-smart sustainable 
agriculture while bolstering the 
terrestrial carbon sink.

A PATHWAY TO SUCCESS: THREE 
PRINCIPLES OF ACTION

Climate change’s unique complexity 
creates a decision-making challenge 
for states, cities, and businesses. 
However, numerous governmental, 
nongovernmental, industrial, and sci-
entific analyses have coalesced around 
three main strategies for achieving 
significant emissions reductions. 
Amid an often bewildering number of 
possible solutions, a simple approach 
built on three principles can support 
efficient decision-making: 

1)  Accelerate toward 100% clean 
electricity and other energy supplies 

2)  Decarbonize energy end-uses in our 
buildings, transportation, and indus-
try, primarily through electrification 
and efficiency

3)  Enhance the carbon storage poten-
tial of our forests, farms, and coastal 
wetlands (Figure 2-2, 2-3)

Although the term “decarbonize” is 
used to describe this entire process, 
these principles cover emissions of 
both carbon dioxide and non-CO2 
greenhouse gases, such as methane 
(CH4), hydrofluorocarbons (HFCs), and 
nitrous oxides (N2O), depending on 
the particular strategy. These three 
principles expand on the climate 
action strategies from our 2018 report, 
Fulfilling America’s Pledge. Best of 
all, states, cities, and businesses are 
already working on each principle. 

As described above, the Bottom-Up 
and All-In scenarios build upon the 
cutting-edge climate policies and 
programs first-movers are implement-
ing today. (See Chapter 3 for more 
information on these existing policies.)

This section outlines our scenario 
assumptions for each principle—the 

policies and strategies we assume will 
be implemented. 

Principle 1: Accelerate toward 100 
percent Clean Electricity and other 
Energy Supplies
Over the past decade, the U.S. elec-
tricity system has become significantly 
cleaner. From 2005 to 2017, the system, 
while generating more electricity 
overall, decreased the carbon dioxide 
emissions associated with electricity 
generation by 28 percent through 
burning less coal and oil and using 
more natural gas, renewable energy, 
and energy efficient processes.7 And 
a pathway to continued progress in 
clean electricity deployment, with 
lower electricity costs, has already 
been established as commercially 
and technically viable.8,9,10 The private, 
public, and philanthropic sectors 
have propelled significant progress in 
decreasing the power sector’s carbon 
intensity through policy and invest-
ment. While nuances remain around 
storage (particularly seasonal) and 
grid stability for deep decarbonization 
targets beyond 2030, storage and 
demand management technologies 
are offering promising solutions for 
continued progress. 

Furthermore, the economics support 
the energy transition. Building new 
renewables is cheaper than building 
new coal, and in most cases building 
and operating new renewables is 
cheaper than keeping existing coal 
plants open. Replacing 74 percent 
of coal plants nationally with wind 
and solar power would immediately 
reduce electricity costs and make 
coal plants increasingly uneconomical 
as time goes on.11 New analysis also 
indicates that clean energy portfolios 
of wind, solar, and storage coupled 
with demand-side management cost 
less than 90 percent of the proposed 
gas-fired power plants across the 
country. These plants, if built, would 
put customers, shareholders, and 
society at risk for stranded costs.12
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Figure 2-2 | Three Principles of Action

▲ The scenarios in this report are organized around a simple 3-principle framework.

1
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Decarbonize electricity and 
other energy supplies

ACCELERATE TOWARD  
100% CLEAN ELECTRICITY

3
PRINCIPLE

Enhance the carbon storage 
potential of our forests, 
farms, and coastal wetlands

ENHANCE ECOSYSTEMS

Figure 2-3 | 2017 U.S. Greenhouse Gas Footprint by Principle 

▲  Greenhouse gas emissions are distributed across the three principles of our analysis. Electricity and energy 
end-uses from transportation, buildings, and industry make up the bulk of current emissions. Agricultural 
emissions and net carbon storage from land use, land-use change, and forestry are also important.
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Electricity in the Scenarios
In the Bottom-Up scenario, a robust, 
active citizen and political movement 
supports the transition away from 
fossil fuels, strengthened by the 
increasing cost advantage of renew-
ables over existing coal. States, cities, 
and businesses continue to adopt 
clean energy policies as ambitious 
as current policies in New York and 
California. Tier 1 states reach at least 
60 percent renewable electricity by 
2030 and efficiency gains partially 
offset the increased demand for elec-
tricity due to end-use electrification.

Economics, policy, customer demand, 
and community pressure accelerate the 
pace of coal retirements beyond the 
rate witnessed over the last decade. 
With most coal plants uneconomic, 
bottom-up actions result in the coal 
fleet shrinking dramatically by 2030. 
For political reasons, a few states con-
tinue to use uneconomic generation, 
and a few other plants are occasionally 
used for grid stability. Only 7 percent 
of U.S. power comes from coal.

Updated utility business models and 
ratemaking approaches enable the 

private sector to successfully support 
continued and expanded deployment 
of clean generation technologies. This 
allows the country to predominantly 
replace retiring coal plants with clean 
energy portfolios rather than trigger 
significant investments in gas plants, 
which will become stranded assets 
as the cost of renewables continues 
to decrease.13 Continued reductions 
in wind and solar costs, plus citizen 
action and new policies, put downward 
pressure on existing gas generation. 
In addition to age-related retirements, 
some gas plants are retired early due to 
the relative cost-effectiveness of clean 
energy portfolios or to meet updated 
clean electricity standards and renew-
able portfolio standards.14 Overall, gas 
retirements or decreased utilization 
offset any increased gas generation 
in Tier 3 states and gas generation 
remains at roughly 2020 levels. 

In the All-In scenario, a federal clean 
electricity standard or comparably 
effective policy, in conjunction with 
cost declines, achieves 77 percent 
clean electricity, including 49 percent 
of total generation coming from renew-
ables by 2030. This puts the U.S. on a 

pathway to full decarbonization of elec-
tricity well before 2050. The national 
policy acts as a signal to utilities and 
investors, halting new construction 
of gas generation. Replacement of 
remaining gas and residual coal with 
clean energy is well underway by 
2030 and is completed before 2050. 
Almost all of today’s nuclear capacity 
is retained, providing 17 percent of 
generation in 2030. 

Greenhouse gas emissions from oil 
and gas drilling are addressed on an 
accelerated schedule to phase out 
venting and flaring, with all upstream 
leaks captured through the regulation 
of both new and existing facilities.

The scenarios assume leader states, 
cities, and businesses employ 
a combination of the following 
electricity-sector strategies: 

• Scale to at least 60 percent renewable 
electricity by 2030 and full decarbon-
ization of electricity well before 2050 
through a combination of policies 
(e.g., clean electricity or renewable 
portfolio standards) and financial 
incentives (e.g., tax incentives) 

▲  Key actions that states, cities, and businesses can take to reduce emissions from power.

Retire 
remaining 
coal plants

▲

Rapidly scale 
renewable  
electricity

▲

Build a modern 
electricity grid

▲

Support a  
just transition

▲

Figure 2-4 | Key Energy Actions (Principle 1)

Constrain new  
gas build out

▲ Reduce oil and gas 
fugitive methane 
emissions

▲
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• Replace coal with clean power 
as rapidly as system planning 
permits wherever coal is no longer 
competitive

• Plan for a staged transition away 
from coal and gas by deploying 
innovative financing approaches like 
debt securitization and by requiring 
stranded asset evaluations for 
proposed fossil fuel infrastructure 

• Particularly in states and localities 
with fossil fuel-dependent communi-
ties, direct resources toward a just 
transition through approaches 
including workforce programs and 
hiring preferences

• Work with public utility commissions 
and regional planning organiza-
tions to modernize assessments 
of proposed projects, prioritize 
climate considerations, and support 
cross-jurisdiction planning

• Remove barriers to renewable 
energy and distributed resource 
deployment (e.g. simplifying 
requirements for solar PV and 
storage permitting and installation)

• Invest in modernizing grid transmis-
sion and distribution and deploy 
R&D resources into next-gener-
ation storage and other flexible 
technologies

When integrating more renewable ener-
gy to the grid, it will also be important to 
reduce losses in electricity transmission 
and distribution (T&D). Average line 
losses are 6-10 percent in the United 
States.15 Continued investment in 
expanded transmission and targeted 
grid modernization, to reduce losses and 
better integrate renewable resources, 
can lead to a more efficient grid and 
lower overall electricity needs. Retiring 
coal frees up T&D assets to be used by 
other generation sources. Targeted T&D 
investments also support clean energy. 
For example, dedicated above-ground 
or underground high-voltage direct 
current lines provide renewables 
access to new markets, and increased 

connectivity also helps the electric 
system better manage wind and solar 
intermittency. Both will be increasingly 
important as renewables make up a 
greater proportion of the grid post-2030. 
However, new research indicates that 
flexible approaches, including better 
planning and forecasting and multiple 
types of storage, could reduce the 
need for transmission build out, even in 
high-electrification future scenarios.16 

▲  Compared to 17% today, renewable electricity market share in the 
Bottom-Up scenario reaches 39% by 2030 and in the All-In scenario 
reaches 48% by 2030. In both scenarios, nuclear generation 
declines only slightly from today.
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Banning Gas Venting and Flaring 
In 2017, U.S. methane emissions from oil and gas systems totaled 203 
million metric tons (Mt) CO2e, according to EPA estimates.17 While sig-
nificant uncertainty exists, emerging research suggests that methane 
emissions may be up to 60% higher than currently estimated totals,18 a 
finding which—if confirmed—further underscores the need to effectively 
monitor and reduce leaks. In addition to fugitive methane emissions, 
an estimated 14.1 billion cubic meters of gas was flared in the U.S. in 
201819; the majority of flared gas is converted into CO2,20 leading to 
emissions of approximately 26 Mt CO2.21

Methane concentration in the atmosphere is growing, and there 
is some uncertainty about the mix of sources responsible for that 
growth.22 A recently released study asserts that the increasing amount 
of methane pollution in the atmosphere is largely due to hydraulic 
fracturing (fracking), much more so than biological sources,23 but 
other sources have contested the assertion.24 Regardless, to achieve a 
sustainable future, America will need to both regulate methane from 
gas production and move away from gas as a fuel source. The venting 
of pure methane has a higher greenhouse gas impact than flaring,25 so 
as policymakers address flaring, they should include complementary 
measures to prohibit and penalize venting as well. 

As the current administration rolls back federal rules regulating 
methane emissions from federal lands and private operations, states 
are taking on this issue. For example, Colorado will update its methane 
emission regulations on oil and gas sites by 2020, with preliminary 
provisions requiring the installation of methane emission monitors at 
various types of sites and facilities.26 Under an executive order, New 
Mexico is developing new rules including a high royalty charge for 
companies that flare or vent methane.27 And as sensors and controls 
continue to become cheaper and more ubiquitous, there is an oppor-
tunity for third-party monitoring of methane leaks throughout the gas 
supply chain. 
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Principle 2: Decarbonize Energy  
End-Uses in our Transportation, 
Buildings, and Industry, 
primarily through Electrification 
And Efficiency
As the intensity of greenhouse gas 
emissions in the electricity mix decreas-
es, expanding electrification reduces 
emissions even further. “Beneficial 
electrification” replaces fossil-fueled 
end-uses in buildings, transportation, 
and industrial facilities with efficient, 
electrically powered technologies 
“fueled” with increasingly low-carbon 
electricity. The switch cuts greenhouse 
gases, lowers costs, and/or provides 
other benefits.28 The technologies to 
electrify nearly all building and trans-
portation related end-uses already exist 
and are being deployed. Additionally, 
electric technologies are typically 
more energy efficient than fossil-based 
alternatives, so they can provide the 
same level of service with less energy.29

Electrification of end-uses will inherently 
lead to increased demand for electric-
ity. Therefore, electrification strategies 
must include strategies that improve 
energy productivity, ensure that new 
demand is met with low-carbon gener-
ation, and support load management 
and electricity transmission. As energy 
efficiency offers significant cost savings 
and other benefits, both electrification 
and efficiency are essential and are 
highly interrelated. 

Constraining methane emissions 
in part starts with electrifying the 
building, industry, and transportation 
sectors, given that these sectors 
consume 60 percent of natural gas. 
Electrification reduces end-use 
consumption, which reduces upstream 
demand for gas as a direct fuel source. 
Over time, decreasing the scale of gas 
distribution pipelines helps address 
methane leaks and costly repairs by 
removing the source of leaks. 

Buildings 
One-quarter of residential buildings30 
and over 20 percent of commercial 
buildings31 in the United States are 
already all-electric, and the technol-
ogies exist to move to fully electric, 
highly efficient, and grid-interactive 
buildings in a much broader range of 
climate zones. For example, electric 
heat pumps can cost-effectively 
replace gas-fired furnaces or boilers in 
most of the United States if the building 
is well insulated, efficiently providing 
both heating and cooling. Heat pump 
water heaters are also efficient and 
widely available. Induction cooktops 
are highly efficient substitutes for gas 
ranges and improve indoor air quality 
as well as safety. Integrating demand 
flexibility into buildings reduces 
emissions and increases efficiency.

▲  Key actions that states, cities, and businesses can take to reduce emissions from end uses.

Make all new 
buildings all-
electric and 
highly efficient

▲

Retrofit existing buildings 
for efficiency and all-
electric appliances

▲

Promote smart growth  
and public transportation

▲

Reduce GHG emissions 
from cement, metals, 
fuels, and refrigerants

▲

Improve industrial 
productivity through 
efficiency and electrification

▲

Accelerate build-
out of EV charging

▲

Rapidly move 
to all-electric 
cars and trucks

▲

Figure 2-6 | Key End Use Actions (Principle 2) 
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Buildings in the Scenarios 
In the Bottom-Up scenario, we assume 
first-mover and fast-follower states 
emphatically embrace the concept 
of a pollution-free building stock. 
Supported by aggressive and updated 
energy efficiency resource standards 
(EERS), major investments are made 
by states, cities, and businesses in 
retrofitting existing building stocks 
to reduce energy waste. First-movers 
achieve 2 percent annual energy 
savings, a significant gain over current 
levels. By 2030, leading cities and 
states have adopted codes and 
emissions regulations to ensure that all 
new buildings are fully electrified and 
thus have zero air pollution emissions. 
Gas hookups are phased out for new 
construction. After 2030, as furnaces, 
air conditioners, water heaters, and 
stoves wear out, they are replaced by 
zero-emission electric appliances so 
existing building stocks move steadily 
toward zero carbon impact, with very 
cold climates being the final segment 
to be electrified. City and state 
building policy supports densification 
and equitable access to housing. 

In the All-In scenario, we assume that 
the staggered phaseout of building 
combustion technology that had been 
initiated by cities and many Tier 1 
states in the Bottom-Up scenario is 
now extended to all 50 states, with an 
emphasis on the air pollution benefits 
of phasing out combustion in uncon-
trolled heating, cooling, and cooking 
technologies. Federal banking and 
housing policy support rapid efficiency 
retrofits and electrification. These 
assumptions put the building sector 
solidly on a pathway to zero pollution 
and emissions by 2050.

The scenarios assume leader states, 
cities, and businesses employ a 
combination of the following building-
sector strategies: 

• Adopt building codes and 
practices that encourage or require 
zero-emission, all-electric buildings 
so that all new buildings are 100 

percent electric by 2030 and retrofits 
for existing buildings are actively 
underway.

• Begin the phaseout of combustion 
building technologies and after 2030 
ensure that all replacement furnaces 
and water heaters are zero-pollution, 
electrified appliances. Timing of the 
phaseout will depend on regional 
cost considerations. 

• Reduce costs and emissions and 
avoid stranded assets by placing a 
moratorium on gas hookups in new 
building construction before 2030. 

• Divert investments from expanding 
or subsidizing gas infrastructure 
toward building electrification and 
efficiency improvements. These 
improvements include electrifica-
tion retrofits and deep-envelope 
upgrades that include air sealing 
and insulation. 

• Align incentives and programs for 
building retrofits with state climate 
goals and begin efficient retrofit of 
existing buildings. Ensure equity is a 
key consideration in retrofit efforts.

• Adopt aggressive efficiency targets 
(e.g., through an Energy Efficiency 
Resource Standard) to achieve 2 
percent annual savings. In new 
or modified targets, optimize 
greenhouse gas reductions by not 
only encouraging efficiency but 
explicitly allowing electrification. In 
some cases, this requires increasing 
electricity consumption to decrease 
greenhouse gas emissions. 

• Encourage the switch from gas to 
electric appliances at replacement by 
shifting current tax credits and other 
incentives. By 2030, establish low- to 
zero-emission requirements for 
appliances and HVAC, emphasizing 
the health, safety, and climate risks 
associated with indoor gas use and 
its associated infrastructure.

• Provide financing options that enable 
building owners to finance deep ret-
rofits, such as utility on-bill financing 
or via mortgage and property tax 
instruments, not credit cards and 
short-term cash flow.

• Develop and implement strategies to 
integrate demand flexibility (i.e., the 
ability to adjust load profiles across 

Phasing Out Gas Heating in Favor  
of Cost-Effective Electric Heat Pumps 
In the context of both building and industrial electrification, heat 
pumps offer an all-electric solution to both space and water heat-
ing needs. Therefore, heat pump adoption will play an important 
role in phasing out gas heating in new and existing buildings. 
Because ground- and air-source heat pumps also function as air 
conditioners, they offer an attractive economic bonus in climates 
that require both heating and cooling. Research has found that, 
across the United States, electric heating is already cost-effective 
for new home construction, for customers switching away from 
propane or heating oil, for gas customers switching out both their 
furnace and air conditioner at the same time, and for customers 
who bundle rooftop solar with electrification.32 For a new home in 
California, using all-electric heating instead of gas heating saves 
$130 to $540 per year in lifecycle costs.33

The scenarios in this report include heat pump adoption assump-
tions in residential, commercial, and industrial buildings, but due 
to the time series captured in the analysis and appliance turnover 
limitations, their emissions impact is not fully recognized by 2030 
in the modeling in this report. Further benefits accrue after 2030.
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different timescales) into buildings. 
For example, provide outreach, 
education, and training for building 
owners, operators, and occupants; 
provide incentives for building-pro-
vided grid services; integrate 
demand flexibility into performance 
standards, energy codes, and 
appliance standards. 34 

Transportation 
Electric vehicles (EVs), including both 
full battery electric vehicles (BEVs) 
and plug-in hybrid electric vehicles 
(PHEVs), are available or in late-stage 
development to replace most forms 
of on-road transport. Currently, EVs 
have a higher up-front cost than BEVs, 
but lower operations and maintenance 
costs and typically lower fuel costs 
make them cost-effective over their 
ownership lifetime.35 Furthermore, 
passenger EVs are expected to reach 
up-front cost parity by the mid-2020s.36 
Electrifying freight vehicles is a 
newly identified emissions reduction 
opportunity for America’s Pledge in 
this analysis. It will likely take longer 
for electric commercial vehicles such 
as buses and medium- and heavy-duty 
freight trucks to reach parity with their 
diesel counterparts, particularly for 
heavy-duty, long-haul applications,37 
though increases in regional haul,38 
promising developments for long-haul 
affordability,39 and newly proposed 
zero-emissions sales requirements 
for freight vehicles40 41 point toward 
more electrified ton-miles, even for this 
challenging weight class. A rapid build-
out of charging infrastructure will be 
necessary to support the anticipated 
growth in EVs. As more vehicles transi-
tion from gas and diesel to electricity, 
this will reduce not only downstream 
emissions from combustion, but also 
upstream emissions from oil and gas 
flaring, venting, and pipeline leakage. 
Finally, smart growth, expanded transit, 
and reduced vehicle-miles traveled are 
important components of decarbon-
ization pathways. Cities and states are 
investing in complete streets, public 

transit infrastructure, and bike lanes, 
and these actors have the opportunity 
to do more in this space.

Transportation in the Scenarios
In the Bottom-Up scenario, we assume 
first-mover and fast-follower states 
follow California’s lead to establish 
emissions standards for all internal 
combustion passenger vehicles 
between 2026 and 2030 and are able 
to improve efficiency by 4 percent 
per year through 2030. This assumes 
that all automakers align with the July 
2019 compromise between California 
and automakers (the “California 
compromise”) on light-duty vehicle 
standards for model years 2021-2026 
and that additional efforts to inhibit 
state action are unsuccessful. Tier 
1 and 2 states also put into place 
purchase incentives, fee-bates, and 
zero-emission vehicle mandates such 
that by 2030, two-thirds of car sales, 20 
percent of medium-duty truck sales, 
15 percent of heavy-duty sales, and 60 
percent of transit bus sales are plug-
in—on a pace to transition to all new 
sales being electric shortly thereafter. 
Adequate investments in vehicle 
charging infrastructure accompany the 
incentives and mandates. States and 
cities implement land use policies that 
promote densification, transit-oriented 
development, and complete streets 
such that city dwellers are encouraged 
to walk, bike, or use public transit, as 

opposed to single-occupant vehicles, 
for commuting and other trips.

Spurred by the knowledge that 
emissions from aviation are growing 
faster than expected, with demand 
outpacing efficiency gains,42 airports 
join existing initiatives like the Airport 
Council International Airport Carbon 
Accreditation program43 to measure 
and reduce their own emissions, and 
Tier 1 states and the cities that host 
their large hub airports work with 
those airports to source sustainable 
aviation fuels such that by 2030, airlines 
refueling on site do so using a 10 
percent advanced biofuel blend. Ports 
also reduce emissions from their oper-
ations through efficiency measures, 
electrification of equipment, and clean 
truck programs. 

In the All-In scenario, we assume 
that the federal government builds 
on the policy package pioneered by 
first-mover states—steadily improving 
efficiency standards at 4 percent per 
year through 2030 while incentivizing 
a rapid shift to EVs. Federal policies 
promote removing inefficient and 
outdated vehicles from the road and 
replacing them with EVs. Nationally, 
67 percent of light duty car sales, 56 
percent of light-truck sales, 20 percent 
of medium-duty truck sales, 15 percent 
of heavy-duty sales, and 100 percent 
of transit bus sales are plug-in in 
2030. This builds the groundwork 
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for a transition to 100 percent new 
EV sales shortly after 2030. National 
transportation infrastructure, like the 
Interstate Highway System, is equipped 
for an all-electric future. Biofuels and 
hydrogen are utilized by sectors that 
cannot yet be electrified, spurred 
in particular by increased research 
and development by the federal 
government. 

The scenarios assume leader states, 
cities, and businesses employ a 
combination of the following transpor-
tation-sector strategies: 

• Enact state-level vehicle standards 
and zero-emission vehicle (ZEV) 
policies. Begin phasing out internal 
combustion engines for light-, medi-
um-, and heavy-duty on-road vehicles. 
Start by establishing state- and 
fleet-level ZEV procurement targets 
for light-duty vehicles, including 
those used by transportation network 

companies and taxicabs, and medi-
um- and heavy-duty vehicles, such as 
trucks and transit buses. 

• Implement EV market enablers that 
drive adoption such as rebates or 
tax credits, roadway and parking 
privileges, special access to urban 
centers, and specialized utility rates 
for charging. Develop policies that are 
inclusive of low-income citizens, for 
example through tax credits, rebates, 
or other incentives for used EVs. 

• Work with municipal permitting 
offices and public utility commissions 
to streamline and accelerate the 
build-out of charging infrastructure, 
particularly for public chargers near 
commercial areas or multifamily 
residential units. Develop new pric-
ing systems to encourage electric 
vehicle charging and integrate with 
the grid’s needs. 

• Adopt transit-oriented development 
policies that decrease single occu-
pant vehicle trips and vehicle-miles 
traveled, such as expanded public 
transportation options, improved 
infrastructure for safe walking 
and biking, and urban mixed-use 
development. 

• Build on and update existing low-car-
bon fuels standards where they 
exist. For new policies, work toward 
the next generation of clean-fuel 
standards that prioritize clean 
electricity as a fuel source while 
aggressively decreasing the carbon 
intensity of fuels for difficult-to-elec-
trify heavy-duty transport, shipping, 
and aviation.

• Invest in R&D to reduce cost and 
improve performance of electric 
vehicles and fuel cells, battery packs, 
improved transportation systems, 
biofuels, and hydrogen.

Figure 2-7 | Growth in Electric Vehicle Sales & Share of Total Miles Traveled in the All-In Scenario

▲  The market share for light-duty EVs in the all in scenario surpasses 60%, though because of slow 
turnover rates EVs will still only make up 18% of total vehicle miles traveled (VMT) in the same year.  
EVs’ share of total light-duty VMT will continue to increase post-2030 as vehicle stock continues to  
turn over and older non-electric vehicles are phased out.
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Case Study: California Utilities Offer Charging Infrastructure Support to Drive  
Heavy-Duty Truck Electrification
To meet California’s ambitious goals of reducing statewide 
emissions 40 percent by 203044 and eliminating net 
emissions altogether by 2045,45 California will need to 
rapidly decarbonize its transportation sector, which has 
increased in both mass and share of total state emissions 
each of the past four years. With transportation now the 
number one source of U.S. emissions46 and electrification 
of vehicles considered a key strategy for decarbonizing this 
sector, California is implementing programs to promote 
electrification of heavy-duty vehicles (HDVs) that will be vital 
to the state’s ability to achieve its ambitious climate goals. 
These programs also have huge potential to scale to other 
first-mover and fast-follower states and utilities that are 
looking for examples of how to design their own medium- 
and heavy-duty vehicle electrification efforts. 

HDVs, such as semi-trucks, buses, and garbage trucks, 
create 21 percent of California’s total transportation 
greenhouse gas emissions and 41 percent of its nitrous 
oxide (N2O) emissions from transportation.47 HDVs 
typically run on diesel engines that emit a variety of air 
pollutants, like particulate matter and black carbon, which 
are linked to cardiovascular and respiratory illness, and 
nitrogen oxides (NOx), which undergo reactions to create 
ground-level ozone and smog.48 These vehicle types are 
commonly used in shipping logistics settings like ports, 
rail yards, and warehouses, which tend to be located 
near disadvantaged communities and whose pollution 
disproportionately impacts people of color.49 Thus, pursuing 
HDV electrification has important implications for human 
health, environmental justice, and emissions reduction 
goals. However, a lack of adequate charging infrastructure 

at facilities is currently one of the top barriers to commercial 
fleet electrification.50

Under authorization from the California Public Utilities 
Commission (CPUC), the state’s major utilities are all 
stepping up to deploy charging infrastructure. For example:

• Southern California Edison’s Charge Ready Transport 
program, launched in May 2019, is putting $343 million 
toward building infrastructure to support charging 
stations at 870 commercial sites.51 

• Pacific Gas & Electric’s EV Fleet program has $236 million 
in funding available to construct charging infrastructure at 
a minimum of 700 sites.52 

• In August 2019, the CPUC approved San Diego Gas 
& Electric’s $107 million plan to support make-ready 
charging infrastructure for medium- and heavy-duty 
vehicles across 300 sites.53,54 

In total, the programs are expected to support the deploy-
ment of at least 17,990 medium- and heavy-duty vehicles 
within five years. These programs target commercial fleet 
owners such as transit agencies, logistics companies, ports 
and airports, and other industrial customers. The utilities 
also have the option to either front the costs of installation 
and ownership themselves or provide generous rebates 
to customers that want to finance their own installations. 
Importantly, the California Public Utilities Commission 
also requires a significant allocation of each program’s 
budget toward supporting customers in disadvantaged 
communities, a win for environmental justice.55 
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Industry 
Efficiency and electrification of industry, 
primarily heavy manufacturing, can 
provide competitive advantages to 
American industry. Both are newly 
identified emissions reduction oppor-
tunities for America’s Pledge modeling 
this year. While industrial processes are 
heterogeneous, electric technologies 
to replace many common industrial 
end-uses exist today. Process heating, 
the most carbon-intensive portion of 
industrial emissions, can be electrified 
in some industrial subsectors by 
replacing conventional technologies with 
electric industrial heat pumps, induction 
ovens, resistance heaters, boilers, and 
plasma-based technologies.57,58 The 
iron, steel, and cement subsectors face 
challenges due to the high temperatures 
required by certain process steps and 
their production of carbon dioxide via 
chemical processes in the smelting of 
iron and kilning of limestone. These sub-
sectors (and others) can reduce emissions 
through electrifying other processes, 
enhancing efficiency, using carbon-free 
fuels such as hydrogen, and investing in 
carbon capture, utilization, and storage 
technology.59,60 For optimal economics 
and performance, industrial electrification 
must be completed hand in hand with 
aggressive efficiency strategies. 

i “Buy Clean” policies could include steel, but due to modeling constraints, only cement emissions were included out to 2030. 

Industry in the Scenarios
In the Bottom-Up scenario, we assume 
state and corporate policies aimed 
at industrial decarbonization and 
competitiveness are applied across 
the United States to varying degrees. 
Industrial facilities take advantage of 
cost-saving efficiency opportunities 
supported by mandatory and voluntary 
programs (e.g., ISO 50001). Tier 1 
states initiate programs that reach 75 
percent of industrial facilities, which 
reduce energy use 5 percent in the first 
year and 1 percent annually thereafter.

Tier 2 programs target 50 percent of 
industrial facilities in the states and 
reduce energy use comparably while 
Tier 3 state programs reach 10 percent 
of industrial facilities. Likewise, leader 
states incentivize industrial electri-
fication, fueled by clean and often 
local electricity. The emerging “Buy 
Clean” movement for climate-friendly 
manufacturing of infrastructure 
materials expands, with a “Buy Clean” 
performance standard requiring that 
projects funded by the states gradually 
shift to more cleanly produced cement, 
achieving a 22 percent reduction 
in cement emissions in Tier 1 states 
by 2030.i Industrial carbon capture, 
utilization, and storage grows, taking 
advantage of relatively pure streams of 
carbon dioxide and expanded policy 
incentives. 

In the All-In scenario, we assume 
national programs steadily improve 
industrial energy use, mirroring the 
same performance-based programs 
supported by states (e.g., ISO 50001) 
achieving 5 percent improvement for 
industrial facilities in the first year and 
1 percent annually after that. Industrial 
use of coal and gas as a fuel source and 
feedstock are phased out incremental-
ly through emission standards that lead 
to fuel switching to electricity or other 
technologies such as biofuels where 
electrification proves unfeasible. The 
federal government scales R&D and 
deployment incentives for industrial 
carbon capture, utilization, and storage 
and process replacement of fossil fuels 
in technologies like cement kilns and 
steel. The United States embraces 
the fastest possible transition away 
from hydrofluorocarbons (HFCs), fully 
complying with its requirements under 
the Kigali Amendment to the Montreal 
Protocol to reduce HFC production 
and consumption while also scaling 
policies to address HFC stocks. 

The scenarios assume leader states, 
cities, and businesses employ a 
combination of the following industrial 
sector strategies: 

• Deploy financial incentives and sup-
port for industry to adopt efficient, 
electrified technology for processes 
where feasible, and defray capital 
costs related to fuel-switching.

• Work with public utility commis-
sions and utilities to implement or 
update energy efficiency resource 
standards (EERS) that specifically 
target energy-intensive facilities, 
develop specialized rate approaches 
for industrial customers, and engage 
in long-term energy planning that 
considers infrastructure needs for 
electrifying industries.

• Allocate R&D investments toward 
industrial process and product 
redesign, electric and low-carbon 

Banning Single-Use Plastics
California, Hawaii, and New York have banned single-use plastic bags in 
stores, and Seattle and Washington, D.C., have banned plastic straws. 
According to BP, a worldwide ban on single-use plastics by 2040 would 
reduce global liquid fuels demand by 6 million barrels per day.56 The situ-
ation is slightly different for the United States because in the United States 
plastic is made from gas instead of oil like in most of the world, and low gas 
prices are expected to lead to an increase in U.S. plastic production and 
exports. While it was not modeled in this report, measures to reduce plastic 
use could be an effective way to lower gas demand as well as address waste 
management issues, as long as the alternatives to plastic are low-carbon. 



Case Study: Innovative Industrial Efficiency 
Solutions Provide Opportunities to Reduce 
Emissions and Save Money
From chemicals that go into life-saving drugs to metals that 
go into automobiles, industries produce and assemble the 
raw materials that drive the United States’ economic engine. 
However, the industrial sector is also responsible for 32 
percent of U.S. energy consumption61 and 22 percent of its 
direct greenhouse gas emissions.62 And while efficient electri-
fication is an immediate-term strategy for decarbonizing 
buildings, transportation, and parts of the industrial sector, 
the high temperatures required by some industrial processes 
require other near-term options (See Chapter 2, Principle 2). 
Furthermore, industrial facilities currently have little regulato-
ry incentive to implement energy efficient process changes; 
utility energy efficiency and resource standards, which target 
annual reductions in energy use at a building level, often 
exclude energy-intensive industrial facilities through opt-out 
provisions. In the near term, however, facilities that pursue 
energy efficiency strategies significantly decrease their 
emissions profile and save money in the process.

The U.S. Department of Energy (DOE) manages several pro-
grams that work collaboratively with industrial partners to 
reduce their energy consumption. DOE supports companies 
through its Better Plants63 and 50001 Ready initiatives,64 
which support evaluation of facility energy management and 
energy intensity reduction opportunities. Even companies 
in difficult-to-decarbonize subsectors have found success 
with programs of this type. For example, DOE’s voluntary 
Superior Energy Performance program recognizes over 50 

facilities65 that have obtained certifications in ISO 50001, 
a global, systems-oriented energy management standard 
that fosters continuous measurement and improvement.66 
One DOE study found that facilities that have adopted these 
approaches reduce their energy costs by 12 percent within 
the first 15 months.67 

American steelmaking companies Charter Steel and 
ArcelorMittal have each achieved 50001 Ready designations 
in some of their facilities. In 2017, Charter Steel became the 
first U.S. heavy industry company to achieve 50001 Ready 
status by identifying savings at its Saukville, Wisconsin sec-
ondary steelmaking mill.68 In 2018, ArcelorMittal’s Cleveland, 
Ohio, facility became the first primary steelmaking facility to 
earn the 50001 Ready designation.69 (Primary steelmaking 
involves higher temperature processes, such as using blast 
furnaces to create new steel from iron ore, while secondary 
steelmaking melts and refines scrap metal to produce 
recycled steel.70) ArcelorMittal’s achievement exemplifies 
that even at high-heat facilities there are still options for 
reducing emissions and saving money. For example, one 
of ArcelorMittal Cleveland’s process innovations was to 
automate its cooling tower fans, switching from simple high 
and low switches to variable frequency drives to control the 
fan speed based on the water temperature.71 This switch 
alone has provided the facility with annual savings of over 
3,400 MWh and over $171,000. Having recognized the value 
of creating energy-efficient facilities, both companies are 
moving forward to designate other plants. For example, 17 of 
ArcelorMittal’s U.S. facilities currently participate in the Better 
Plants program, and the steelmaker is hoping to eventually 
achieve 50001 Ready designation in all of its U.S. plants.72
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manufacturing process development, 
and enhanced material efficiency.

• Establish emissions standards that 
require high-emitting industrial facili-
ties with fewer near-term, low-carbon 
process substitutes to install carbon 
capture, utilization, and storage devices.

• Use state and local purchasing power 
to incentivize low-carbon industrial 
products, such as iron/steel and 
cement used in public infrastructure.

• Consider broader carbon pricing 
mechanisms applied to industrial 
facilities, as well as other sectors, to 
incentivize continuous improve-
ment and investment in efficiency 
and cleaner te chnologies, while 
accounting for the heterogeneity of 
industrial actors.
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Principle 3: Enhance the Carbon 
Storage Potential of our Forests, 
Farms, and Coastal Wetlands 
Land use, land use change, and 
forestry (LULUCF) have the potential 
to address a significant portion of our 
greenhouse gas emissions. Forests, 
grasslands, and wetlands currently 
play a vital role in sequestering 10 to 
15 percent of U.S. carbon emissions. 
But their status as a carbon sink is not 
guaranteed because the changing 
makeup of America’s forests and the 
impacts of climate change, including 
increased wildfires and pests, could 
diminish their ability to store carbon.

Improved management of our forests, 
agricultural lands, grazing lands, 
and wetlands will ensure that they 
absorb and store carbon rather than 
contribute to further carbon emissions. 
Establishing state-level programs that 
promote forest preservation, expand 
reforestation, restore wetlands, improve 
forest and wildfire management, and 
optimize land use through smart-growth 

development and urban densification 
have the potential to bolster our forest 
carbon sink. Promoting precision and 
regenerative agriculture can reduce 
agricultural emissions while bolstering 
soil carbon sequestration in agricultural 
and grazing lands through techniques 
such as planting cover crops, promoting 
reduced-till, practicing alley cropping, 
and implementing rotational grazing 
practices. These approaches, by 
increasing soil health and carbon 
content, also enable these lands to 
function more effectively as water stor-
age systems, an increasingly important 
function in a climate-destabilized world.

Solutions also exist for reducing and 
dealing with the methane emitted from 
livestock operations. For example, 
the gas can be readily captured in 
anaerobic biodigesters and put to use 
to power farm operations, homes, or 
electric vehicles. Similar opportunities 
exist to trap methane from landfills. 
More direct investments in these sec-
tors could achieve further reductions. 

▲  Key actions that states, cities, and businesses can take to reduce emissions from land use.

Improve measurement, 
monitoring, and modeling of 
GHG emissions and removals  
for natural and working lands

▲

Assist farmers and 
ranchers to adopt 
sustainable land 
management practices 
through incentives, 
conservation easements, 
and technical assistance

▲

Promote precision agriculture 
and improved livestock 
management to reduce N2O and 
methane emissions

▲

Figure 2-8 | Key Land Use Actions (Principle 3)

Preserve existing forests, restore trees to 
the landscape, and integrate urban forests 
and urban trees into communities

▲

Forests, 
grasslands, 
and wetlands 
currently play 
a vital role in 
sequestering 
10 to 15 
percent of 
U.S. carbon 
emissions.
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Land Use in the Scenarios
In the Bottom-Up scenario, we assume 
that the land carbon sink improves by 
almost 80 Mt CO2e from today’s levels. 
California expands its carbon sink by 
40 Mt CO2e, while other first-mover 
states achieve many of the low-hanging 
fruit natural climate solutions. Fast-
follower states achieve half as much as 
the first-movers. Slow-follower states 
do not make any changes. In addition, 
all states mitigate agricultural methane 
and nitrous oxide emissions where it 
is cost effective but do not require any 
mitigation that has marginal costs.

In the All-In scenario, we assume 
that federal farm policy is bolstered 
and reformed so that incentives are 
increasingly focused on promoting 
sustainable agriculture while improving 
yields. Nationwide, about half of the 

low-hanging fruit natural climate 
solutions are achieved, including cover 
crops, cropland nutrient management, 
avoided forest conversion, and refor-
estation, which is a total improvement 
of the land carbon sink of more than 
165 Mt CO2e. All states mitigate 
methane and nitrous oxide emissions, 
including by installing biodigesters 
where the costs are relatively low.

The scenarios assume leader states, 
cities, and businesses employ a 
combination of the following land-use 
strategies: 

• Invest in natural and working lands 
GHG inventories and other mea-
suring and monitoring programs, 
such as remote sensing, to track 
progress toward net carbon goals. 
Improve techniques for measuring, 

monitoring, and modeling soil and 
forest carbon. 

• Establish state-level programs to 
promote forest conservation and 
restoration, agroforestry, and urban 
forestry. For example, create trusts 
or funds to help landowners enhance 
climate-friendly management 
capabilities, require evaluations 
of carbon impacts in land use 
decision-making, and integrate for-
est-level carbon sequestration into 
carbon pricing schemes as avoided 
emissions credits.

• Encourage long-term management 
and preservation of private forests 
through state mechanisms such as 
conservation easements to protect 
existing forests and promote refor-
estation, tax and other incentives for 

Case Study: Less Hugging, More Planting—
Urban Forestry Programs Take Root
As the popular proverb goes, “The best time to plant 
a tree was 20 years ago. The second best time is now.” 
That is certainly true when it comes to removing carbon 
dioxide from the planet’s atmosphere and storing it natu-
rally in our ecosystems. In fact, one tree absorbs as much 
as 48 pounds of carbon dioxide each year.73 According 
to Nature4Climate’s U.S. State Mapper tool, urban 
reforestation initiatives have the potential to mitigate up 
to 22 million tons of carbon-dioxide equivalent (CO2e) 
per year simply by increasing urban tree cover in 3,535 
U.S. cities.74 Because of this carbon sequestration ability 
of trees, many policymakers across the country have refor-
estation efforts underway. 

Rhode Island, in particular, is investing in its forests in 
earnest. The state, approximately 55 percent of which is 
forested, notes in its climate preparedness plan, Resilient 
Rhody, that Rhode Island’s forests “provide numerous 
economic, recreational, ecological, and human health 
benefits,” including “soil health and conservation, carbon 
sequestration and improved air quality, and wildlife 
habitat.”75 The state’s Department of Environmental 
Management has estimated that Rhode Island’s forests 
have the potential to absorb as much as 30 percent of 
the state’s annual greenhouse gas emissions.76 To take 
advantage of this potential, Rhode Island includes its 

Forest Legacy Program, Forest Stewardship Program, and 
Urban and Community Forestry initiative in its list of major 
existing state policies for greenhouse gas mitigation.77

States are not the only ones investing in urban forestry. 
Recognizing the many benefits that trees provide, cities 
themselves are prioritizing tree planting. For example, the 
District of Columbia’s Urban Tree Canopy Plan set a goal 
of covering 40 percent of the District with a healthy tree 
canopy by 2032.78 The District estimates that its existing 
tree canopy currently “stores 474,000 metric tons of 
carbon each year (a value of $10.8 million) and captures 
an additional 14,600 metric tons per year (an additional 
value of $334,000),” savings that it hopes to increase as 
it implements its initiative. Cities like the District view 
urban forestry as not only a climate mitigation strategy 
but an adaptation one as well, since increasing urban tree 
canopy is a best practice for mitigating the urban heat 
island effect and reduces energy demand for cooling. 

Cities looking to create or expand their urban forestry 
initiatives can receive technical assistance, financial 
guidance, peer-to-peer learnings, and scientific advice 
through groups like Cities4Forests, an initiative that 
aims to catalyze political, social, and economic support 
among city governments and urban residents to integrate 
forests into city development plans and programs.79 
Cities4Forests has nineteen U.S. members, including 
Washington, D.C., and 60 members globally. 
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beneficial carbon practices, and fees 
on deforestation activities.

• Provide technical support and 
financial incentives to farmers and 
ranchers to promote GHG emissions 
reductions and carbon sequestration 
through fertilizer management, 
crop rotation, conservation tillage, 
cover-cropping, silvopasture and 
other forms of agroforestry, and 
waste reduction. Target nitrous 
oxide emissions through fertilizer 
fees and regenerative agriculture 
education. Target methane emissions 
by establishing grant programs for 
biodigesters.

• Collaborate with city officials and 
residents to preserve, expand, 
and integrate urban forests into 
communities through planting and 
tree-retention ordinances. 

• Reward sustainable agricultural 
practices that both save money and 
benefit the climate, including preci-
sion and regenerative agriculture. 

• Provide technical assistance, for 
example through the Agricultural 

Extension Service, to forest owners, 
farmers, and ranchers to help them 
transition to more sustainable 
practices, and integrate carbon con-
siderations into existing conservation 
practice standards. 

Treatment of Economy-Wide Activity 
in the Scenarios
While this chapter highlights critical 
climate policies within each of the three 
principles, certain actions transcend 
these categories and have more 
cross-cutting implications. The most 
obvious of these are state efforts to 
price carbon emissions or set a formal 
cap on economy-wide emissions. 

In our Bottom-Up scenario, we assume 
that economy-wide emissions targets 
are fully achieved in Tier 1 leader states 
if backed by binding legislation. In our 
All-In scenario, we assume that federal 
engagement and support allows econ-
omy-wide targets to be fully achieved 
in Tier 1 states even if the targets are 
currently more aspirational in nature and 
not yet backed by binding legislation. 

Mandated economy-wide caps do not 
necessarily lay out the specific mea-
sures to be taken to achieve the target, 
but rather provide state agencies with 
the legal authority to adopt the most 
technologically feasible and cost-effec-
tive policies across all sectors in order 
to meet the goal. It is these sector-spe-
cific actions—from Renewable Portfolio 
Standards (RPS) and Energy Efficiency 
Resource Standard (EERS) mandates 
to regulations to reduce short-lived 
climate pollutants such as methane and 
HFCs—upon which our decarbonization 
scenarios primarily rely. We recognize 
that economy-wide measures including 
carbon pricing can be highly effective 
in some sectors but have chosen to 
measure the impact of sector-based 
policies and strategies.

Key Analysis Assumptions 
for Priority Sectors
The three principles for action are an 
organizing structure for our analysis. 
Analysis assumptions for each of the pil-
lars are summarized in the table below, 
with extensive additional information 
available in the technical appendix. 
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Table 2-1 | Bottom-Up and All-In Scenario 2030 Assumptions
Bottom-Up Scenario 2030 Assumptions All-In Scenario 2030 Assumptions 

Principle 1: Accelerate Toward 100% Clean Electricity
Clean Electricity States establish ambitious Clean Electricity or 

Renewable Portfolio Standard requirements. 
• Tier 1 states reach 60% renewables
• Tier 2 states reach 40% renewables
• Tier 3 states reach 20% renewables
States prevent some at-risk nuclear plants from retiring.

2030 impact: Clean electricity provides 61% and renew-
able energy provides 40% of total national generation. 
Nuclear provides 17% of total national generation.

Federal clean electricity standard and tax incentives. 

2030 impact: Clean electricity is 77% and renewable 
energy 49% of total generation. 

Fossil Fuels With most coal plants unprofitable, significant coal 
generation is phased out except in a few holdout states. 
Market trends and advocacy reduce coal generation 
nationally.

Tier 1 and 2 states constrain new gas plant builds.

2030 impact: Coal produces 7% and gas without CCUS 
continues to provide 32% of total generation.

Federal policies result in near complete phase out of coal 
generation by 2030 and cause gas generation to peak 
before 2025 and then decline.

2030 impact: Essentially no remaining coal generation; 
conventional gas produces only 23% of total generation. 
Gas with CCUS produces 12% of generation.

Oil and Gas 
Methane

Tier 1 and 2 states adopt regulations covering new 
and existing sources, reducing fugitive methane 
emissions by more than 50%. Tier 3 states achieve 
reductions where policies are already in place or under 
development. 

2030 impact: Oil and gas methane emissions reduced 
by 34%.

Federal methane rules are reinstated and strengthened 
to cover new and existing sources. Fugitive methane 
emissions reduced by 60% nationwide. 

2030 impact: Oil and gas methane emissions reduced 
by 60%.

Principle 2: Decarbonize End-Uses

Buildings In Tier 1 and 2 states all new buildings are 100% 
electrified; policies are in place that ensure that almost 
all replacements of appliances from 2030 on are 
electrified. 

Tier 1 and 2 states enhance Energy Efficiency Resource 
Standards, with Tier 1 achieving 2% annual savings and 
Tier 2 states achieving 1.5% annual savings.

2030 impact: Total direct emissions in buildings sector 
reduced by 28% compared to 2005.

Due to new federal standards and policies all new build-
ings are 100% electrified and replacement appliances 
from 2030 on are electrified. 

Federal financing for residential and commercial 
retrofits. All states achieve further economically optimal 
levels of energy savings. 

2030 impact: Total direct emissions in buildings reduced 
by 31% compared to 2005.

Transportation Tier 1 and 2 states implement zero-emissions vehicle 
mandates and incentives. EVs (BEVs + PHEVs) reach 61% 
of light-duty vehicle sales. Heavy-duty electric vehicles 
comprise 15% of new sales in 2030 in Tier 1 and 2 states. 
In Tier 3 states, adoption is slightly lower.

Federal rollbacks of LDV standards prove unsuccessful 
through 2025. Tier 1 and 2 states set ambitious new 
vehicle standards post-2026, improving internal 
combustion engine efficiency by 4% annually. 

2030 impact: Total liquid fuel demand from transporta-
tion is down 21% from 2005 levels. Cumulative EV sales 
(2020-2030) reach 62 million vehicles nationwide.

Federal policies and standards promote zero-emissions 
vehicles so that nationwide EVs (BEVs + PHEVs) reach 
62% of new light-duty vehicle sales and 100% of bus 
sales. 

The federal government reinstates the current LDV 
standards through 2025 and improves internal com-
bustion engine efficiency 4% annually from 2026-2030. 
Furthermore, the federal government incentivizes the 
removal of old and inefficient vehicles from the road.

2030 impact: Total liquid fuel demand from transporta-
tion is down 22% from 2005 levels. Cumulative EV sales 
(2020-2030) reach 64 million vehicles nationwide. 
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Table 2-1 | Bottom-Up and All-In Scenario 2030 Assumptions (continued)

Industry Tier 1 states, and to a lesser degree Tier 2 and 3 
states, incentivize industrial facilities to adopt best-
in-class energy management practices and adopt 
electrified technology.

States promote CCUS for industrial uses. 

Tier 1 and 2 states adopt policies to phase-down 
HFCs and reduce leaks as agreed in the global 
Kigali Amendment 

Tier 1 states adopt standards targeting 
cement emissions

2030 impact: Total direct carbon dioxide emissions in 
industrial sector reduced 5% below 2005 levels. HFCs 
and other fluorinated gas emissions reduced 6% below 
2005 levels.

Federal incentives lead all industrial facilities nationwide 
to adopt best-in-class energy management prac-
tices, and federal investments increase adoption of 
electrified technology.

Federal policies and incentives promote adoption 
of CCUS.

All states adopt policies to phase-down HFCs and 
reduce leaks. 

All states adopt standards targeting cement emissions. 

2030 impact: Total direct carbon dioxide emissions in 
industrial sector reduced 7.5% below 2005 levels. HFCs 
and other fluorinated gas emissions reduced 37% below 
2005 levels.

Principle 3: Enhance Ecosystems

Land Use Tier 1 states and some Tier 2 states incentivize low-
cost natural climate solutions such as natural forest 
management, optimal nutrient application, and the use 
of cover crops. 

All states mitigate agricultural methane and nitrous 
oxide emissions where it is cost effective.

2030 impact: Land carbon sink improved by about 80 
Mt CO2e, 11% higher than today. 

Federal investments and incentives promote low-cost 
natural climate solutions nationwide. 

Strong federal incentives promote methane biodigesters 
to reduce methane from livestock.

2030 impact: Land carbon sink improved by about 167 
Mt CO2e, 23% higher than today. Livestock methane 
emissions reduced by 29% from reference case.

Cross-Cutting

Carbon Caps Tier 1 states meet their legislated economy-wide 
emissions reduction goals and partially meet their 
aspirational goals.

 2030 impact: Emissions at the national level (all states) 
reduced 10%.

Tier 1 states meet their legislated economy-wide emis-
sions reduction goals and fully meet their aspirational 
goals. 

2030 impact: Emissions at the national level 
reduced 11%.

See the technical appendix for more details and assumptions for other sectors and discussion of state tiering.



Accelerating America’s Pledge | 2019   39

2Building Our American Future

The Transformation Must Be Fast and Far-Reaching 
Achieving the All-In climate strategy 
will require profound changes across 
our economy and political system at 
a pace with few precedents in recent 
history—on the scale of the Interstate 
Highway System or the New Deal. 
While many clean energy technologies 
are increasingly cost-competitive 
with their fossil-fuel competitors, 
deploying these technologies at the 
speed and scale envisioned in our 
scenarios will present many challeng-
es—including political, economic, 
logistical, regulatory, and market- and 
investment-related. All levels of 
government, the private sector, and 
citizens at-large must substantially 
prioritize climate action, investing 
considerable political and financial 
capital to mobilize all parts of the 
economy to scale clean technologies 
and sustainable practices.

Politics: In recent years, we have 
seen the American people recognize 

the enormity of the climate crisis and 
begin to reshape the politics on the 
issue. We assume the current divide 
between ambitious leader states and 
the current administration gives way 
to a broader, shared commitment to 
climate action at all levels of society in 
the early 2020s. In addition, bottom-up 
citizen mobilization will be necessary 
to accelerate the transition. 

Increased energy productivity and 
decarbonized energy: The trans-
formation will require that progress 
be made at both small and large 
scales. First, energy productivity must 
steadily and incrementally improve 
through innovation, deployment, and 
scaling. However, energy productivity 
alone is insufficient to achieve deep 
decarbonization unless it is paired 
with zero-carbon, non-fossil fuel 
technologies to replace carbon-based 
energy. Recent deployments of such 
technologies include: renewable 

energy in the power sector, electric 
vehicles in on-road transportation, 
and heat pumps, inductive cooktops, 
and other electrification technologies 
for heating, cooling, and cooking in 
buildings. Each of these three types of 
technologies is at a different phase of 
the innovation and adoption S-curve—
renewables well on the upward 
adoption slope, EVs just entering 
that phase, and all-weather building 
electrification not yet fully adopted 
across the United States (Figure 2-9). 
As clean technologies costs continue 
to fall, more and more households 
and businesses will embrace these 
technologies. Additional investment 
is needed to speed the adoption of 
technology and system solutions that 
deliver electrification and efficiency.

The All-In climate strategy is designed 
to combine energy productivity and 
clean energy. The more efficiently 
electricity is used, the less additional 

Figure 2-9 | The S-Curve of Adoption 

▲  Zero-carbon technologies, ranging from renewables to electric vehicles to all-weather building 
electrification, are each at a different phases of the adoption S-curve in the United States. Electric 
buildings exist all over the United States, and electric technologies are widely available; however efforts 
to ensure that buildings are electric are in early stages.
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renewable energy will be needed to 
replace coal and gas; electric cars and 
trucks become more competitive with 
internal combustion engines as the 
vehicle itself needs less energy; and 
highly efficient, net-zero buildings put 
far less load on a heat pump to stay 
comfortable in a Minnesota winter. 
Such changes in both productivity 
and energy supply enable rapid, 
affordable, and competitive deep 
decarbonization.

Technological build-out: If we achieve 
the All-In scenario, we will witness 
technological change and build-out at 
an unprecedented speed and scale. 
It’s true—in industrial history we have 
seen changes this far-reaching before, 
as horses gave way to steam engines 
and cars, as wood gave way to coal, 
and more recently, as telephones were 
replaced by cellphones which became 
smartphones. We have seen large-
scale infrastructure build-outs before, 

for example with the transcontinental 
rail, interstate highways, and the rapid 
build-out of nuclear power plants 
in the 1970s and gas power plants 
in the early 2000s. However, what is 
unprecedented is aiming for dramatic 
change across the entire economy over 
the course of only a decade. 

In the electric sector, we will need to 
build 48 GW of solar energy and 15 
GW of wind energy per year on aver-
age through 2030 in the All-In scenario 
(See Figure 2-10). While more than 50 
GW of generating capacity (primarily 
gas) was added to the U.S. grid in 
2003, the average annual capacity 
addition over the last decade was 
much lower. Going all in will require 
a major increase in renewable power 
construction and will also require new 
transmission lines to connect that wind 
and solar power to demand centers 
and significant investment in storage 

and demand side resources to help 
manage the grid and ensure reliability. 

In the transportation sector, the 
auto industry will need to massively 
reshape its product lines, assembly 
lines, and supply chains to transition 
away from internal combustion 
engines to EVs. At the same time, 
millions of EV charging stations will 
need to be put in place to keep these 
vehicles charged and ready to roll. 
We also envision a shift in land use 
planning practices that de-emphasizes 
dependence on personal vehicles as 
the primary mode of transportation 
in urban areas and begins to offer 
transportation choice, with more 
pedestrian-, transit- and bicycle- 
friendly places to live and work. 

Other sectors will see similar changes, 
as described earlier in this chapter.

Market structures: Achieving this 
level of build-out over a decade will 

Building Our American Future2

Figure 2-10 | Annual Power Sector Capacity Additions in the Past and What is Needed in the Future 

▲  The clean energy buildout needed between today and 2030 surpasses anything that has taken place 
in the past decade. 
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also test our regulatory and market 
structures, particularly in the electric 
sector. Wholesale electricity markets 
that manage efficient dispatch over 
large geographic regions are 
important to renewable development. 
We have examples, such as recent 
improvements to renewable energy 
forecasting in regional transmission 
organizations (RTOs), that show 
that incremental changes to better 
integrate low-carbon technologies 
into wholesale markets are under way. 
But many of these markets lack good 
mechanisms for incorporating storage 
and demand-side resources and, more 
broadly, were not designed to address 
integration of an increasing share of 
variable renewable resources. Market 
reforms would allow easier integration 
of clean energy resources but will 
require development and agreement 
on what those reforms should be, and 
quick action by the market regulators 

that will prove elusive without 
stakeholder consensus. Similarly, 
current transmission planning 
processes are not adequate to support 
renewable integration in either pace 
of development or full utilization of 
existing assets. RTOs such as PJM are 
grappling with price signals and cost 
recovery models that were developed 
for large fossil fuel resources and are 
now at odds with the needs of renew-
able resources. In some cases, such 
as in capacity markets, existing rules 
create bias against clean energy or 
functionally subsidize fossil resources. 
In others, such as PJM’s consideration 
of a minimum price-setting rule, mar-
kets are trying to move in the wrong 
direction. In addition, parts of the 
country where the vertically integrated 
business model persists will also need 
to find ways to align regulated utilities 
with renewable development in ways 

that are consistent with the traditional 
market structure. 

Investment: Many of the changes 
we describe in this report will end 
up saving families and businesses 
money, creating better communities, 
and improving health while helping 
address climate change. However, 
incremental purchase costs still pose 
a barrier to many consumers and 
businesses with limited capital, so 
up-front costs associated with the 
necessary build-out will be significant. 
Investments by both public and 
private sectors in low-carbon options 
and infrastructure will need to scale 
to levels commensurate with the pace 
and magnitude of the formidable 
challenge. Innovation in financing 
models will need to continue, building 
on early successes of state green 
banks, pay-as-you-go models for 
building efficiency, and others, in 
order to meet the scale needed. 

2Building Our American Future
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RESULTS 

Emissions Reductions From an All-In 
Climate Strategy
The transformations described in our 
Bottom-Up and All-In scenarios would 
deliver significant economy-wide 
emissions reductions by 2030. This 
lays the groundwork for continued 
reductions toward carbon neutrality by 
2050, as is necessary to meet the goals 
of the Paris Agreement.

Specifically, our analysis finds that 
aggressively expanded bottom-up 
action could reduce U.S. greenhouse 
gas emissions 37 percent below 2005 
levels by 2030. Bottom-up initiatives 
combined with ambitious federal 
engagement in a comprehensive All-In 
strategy could reduce U.S. greenhouse 
gas emissions 49 percent below 2005 
levels by 2030 (see Figure 2-11, 2-12, 

2-13). This is compatible with what 
climate science says is necessary to 
avert the most dangerous climate 
change, with the United States doing 
its fair share to limit global warming 
to 1.5°C (See “Reaching a Sustainable 
Climate Pathway” below). 

Fundamentally, the policies and 
ambition levels modeled in the All-In 
scenario will be necessary to limit 
temperature change to 1.5°C and avert 
the most damaging and dangerous 
impacts of climate change. Even then, 
the pace of reductions modeled in the 
All-In scenario for 2030 would need 
to continue between 2030 and 2050 
even as reductions are obtained from 
increasingly challenging sectors. Post-
2030, the United States must continue 
an ambitious agenda of mitigation, 
expand the scope of climate policies, 
and encourage other countries to 
follow suit. The level of ambition 

modeled in the All-In scenario lays 
the foundation for deeper reductions 
in the long term. For instance, while 
transportation and building-sector 
emissions remain relatively high in 
2030, the All-In scenario rapidly scales 
zero-emission vehicles and fossil-free 
buildings to ensure that these sectors 
are on pace to broadly decarbonize by 
2050 as vehicle and appliance stock 
turn over after 2030.

Testing Uncertainties
It is not possible to predict precisely 
how emissions will evolve in the 
coming decade because so many 
important factors cannot be known 
with certainty today. Future economic 
and population growth, for example, 
will drive energy demands, but the 
exact level cannot be known today. 
Technological changes, including for 
example the rate of improvements 

Figure 2-11 | America’s Pledge U.S. Emissions Analysis in 2030

▲  More aggressive bottom-up action could reduce emissions 2,435 Mt CO2e, 37% below 2005 levels 
by 2030. An All-In Climate Strategy that combines bottom-up action with federal reengagement 
could reduce emissions 3,245 Mt CO2e, 49% below 2005 levels by 2030. This is in line with the Paris 
Agreement’s mid-century targets.
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Fundamentally, the 
policies and ambition 
levels modeled in the 
All-In scenario will 
be necessary to limit 
temperature change 
to 1.5°C and avert the 
most damaging and 
dangerous impacts 
of climate change.

in renewable energy technologies, 
will influence relative economics and 
choices about which technologies 
to install. Fossil fuel prices and trade 
policies influence the competitiveness 
of fossil technologies. There are also 
uncertainties in the current U.S. land 
use carbon sink and the ability to 
maintain this sink over time. 

To better characterize the range of 
possible emissions reductions of the 
scenarios in this study, each of our 
scenarios was also examined under 
varying assumptions about socioeco-
nomic change, technological change, 
fossil prices, and the size of the land 

use sink. Based on these assumptions, 
reductions in the All-In scenario could 
be as low as 46 percent or as high as 52 
percent. While these are only a subset 
of uncertainties, they provide a window 
into the range of possible emissions 
associated with each of the three 
scenarios in this study. 

Reaching a Sustainable 
Climate Pathway
Limiting temperature change to 
1.5°C is an ambitious proposition. All 
sectors, globally, will need to be on 
a meaningful pathway to zero CO2 
emissions by mid-century, non-CO2 

Figure 2-12 | 2030 Emissions Analysis by Principle

▲  Power, Transport, Buildings & Industry, Methane, HFCs, and Agriculture & Natural and Working Lands all 
have a role to play in reaching a sustainable climate pathway. While power shows the biggest GHG impact 
in 2030, the strategies implemented in 2030 in the other sectors lay the groundwork for growing emissions 
reductions in the later years. 
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greenhouse gas (GHG) emissions will 
need to decline substantially, and we 
will need to be in a position to quickly 
scale up carbon dioxide removal. 
Emissions reductions in the United 
States through 2030 are therefore only 
the start of a multi-decade process 
of transforming the global energy 
and economic systems. The activities 
we undertake over the next decade 
will not only determine our emissions 
over that time; they will also shape the 
possibilities for the deeper emissions 
reductions necessary after 2030. The 
comprehensive policy approach in this 
study focuses on both the near term 
and the long term and includes actions 
across all sectors. It includes policies 
and actions that reduce emissions 

ii  These approximations are produced by assuming straight-line reductions in emissions starting in 2016 and extending through 2050. For 1.5°C, CO2 emissions 
are reduced to zero; for 2°C they are reduced to 80 percent below 2005 levels. Non-CO2 emissions are reduced by 50 percent relative to 2005 levels for both 
1.5°C and 2°C. There is no precise way to define consistency of national 2030 emissions with these temperature goals. The approach here provides one of several 
reasonable approximations (see Box).

substantially over the next decade in 
those sectors that are most amenable 
to near-term emissions reductions (e.g., 
electricity), and it includes policies and 
actions that avoid locking into emitting 
technologies and initiate action in 
sectors that are more difficult actions 
to address but that will be the focus 
beyond 2030. 

There is no single 2030 U.S. emissions 
level associated with 2°C or 1.5°C path-
ways (see Box). There are, however, 
commonly used global benchmarks 
that bound the possibilities. Global 
CO2 emissions decline to zero around 
mid-century in most 1.5°C pathways; 
they decline to zero several decades 
later in 2°C pathways, calling for CO2 

emissions reductions of around 80 
percent by 2050. Non-CO2 emis-
sions are reduced substantially by 
mid-century but never decline to zero 
in either pathway.80 

These targets can be translated to 
indicative U.S. 2030 benchmarks 
of a little less than 40 percent GHG 
reductions for 2°C pathways (relative 
to 2005 levels) and around 45 percent 
for 1.5°C scenarios.ii The Bottom-Up 
scenario positions the United States 
to meet the 2°C goal (37 percent 
reduction for all greenhouse gases). 
The All-In scenario makes substantially 
more progress (49 percent), putting 
the country firmly on track to be able 
to meet a 1.5°C goal by 2050. 

Figure 2-13 | Emissions Trajectories in Bottom-Up and All-In Scenarios

▲  The trajectory of U.S. emissions from 2005-2030 in the Bottom-Up and All-In scenarios. The dotted lines 
show a straight line path from 2030 levels to 2050 net zero emissions.
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Pathways to 1.5°C
An international consensus has 
emerged that it is important to 
limit the change in global mean 
surface temperature (GMST) to 
1.5°C above preindustrial levels 
by the end of the century. No pre-
cise definition exists, however, for 
what it means for individual coun-
tries to be on emissions pathways 
to 1.5°C. One complication is that 
limiting warming to 1.5°C can 
mean different things. It could, 
for example, be defined as either 
never allowing warming above 
that level or allowing warming to 
exceed (“overshoot”) 1.5°C and 
then return to that level by the 
end of the century. If temperature 
exceeds 1.5°C temporarily, then 
the degree to which it exceeds 
is important, as is the duration. 
Furthermore, despite advances 
in our understanding of climate 
change, it is not possible to say 
with certainty how much GMST 
will change for any emissions 
pathway. Temperature goals are 
therefore defined as the probabil-
ity that GMST will be below 1.5°C. 

Another complication is that 
emissions reductions might be 
distributed multiple ways across 
the different greenhouse gases. 

Because of CO2’s prevalence, it is 
the most important greenhouse 
gas, but other gases such as CH4, 
N2O, and hydrofluorocarbons 
have an important influence 
both on long-term GMST and 
near-term rates of change. 
Furthermore, how emissions 
reductions can or should be 
distributed among countries 
is bound up in debates about 
economic efficiency, equity, and 
historical responsibility. 

Nonetheless, an increasing 
body of evidence can guide 
national efforts to undertake 
mitigation “consistent with 
1.5°C.” The recent IPCC special 
report Global Warming of 1.5°C 
produced estimates of global 
CO2 and non-CO2 GHG emissions 
associated with a 50 percent 
probability that GMST will fall at 
or below 1.5°C by the end of the 
century and that GMST will only 
modestly exceed this tempera-
ture during the century. Under 
this definition, CO2 emissions 
need to reach zero around 2050, 
and non-CO2 GHG emissions 
need to decline substantially. The 
IPCC further concluded that this 
2050, zero-CO2 goal translates to 

about 45 percent reductions in 
CO2 emissions by 2030 relative to 
2010 levels. This 2030 reduc-
tion, however, is for the whole 
world and does not account for 
differences in conditions across 
countries.

A direct, but still approximate, 
indicator of U.S. emissions consis-
tent with a 1.5°C goal is the 2030 
emissions that lie on a straight 
line to zero CO2 emissions in 
2050. For example, assuming a 
straight line from current CO2 

emissions to zero in 2050, 2030 
CO2 emissions would be approx-
imately 50 percent below 2005 
levels in 2030. Assuming a similar 
straight line cutting non-CO2 
emissions in half by 2050 would 
yield about a 45 percent net CO2e 
reduction across all greenhouse 
gases. Simple estimates such as 
these do not account for the many 
complexities that confront efforts 
to define roles and responsi-
bilities in limiting temperature 
change. They are nonetheless 
indicative of what it means for the 
United States to be on a pathway 
consistent with limiting GMST 
to 1.5°C.

Building Our American Future 2

Accelerating America’s Pledge | 2019   45



46   Accelerating America’s Pledge | 2019

Building Our American Future2

Applying Lessons Globally
Climate change is one of the most 
fraught and complex governance chal-
lenges humanity has ever confronted. 
While the rapid pace of change is pos-
sible technologically and the benefits 
outweigh the costs, our politics, from 
the local to the global, pose serious 
obstacles. It has long been clear, 
and has been widely acknowledged, 
that the challenge requires “all hands 
on deck”—but those hands have not 
all responded and some remain in 
active opposition. What is needed is 
a mechanism to enlist and inspire all 
levels of society. 

The United States today is pursuing 
a strategy that can do just this. The 
story of American climate action 
is happening today based on an 

expanding group of ambitious leaders 
across the economy, including gov-
ernors, state legislatures, city mayors 
and councils, corporate boards, and 
CEOs. Initiatives based on bottom-up 
engagement, with politics built on local 
or organizational-level approaches, will 
be key to supporting the robust and 
rapid transformations needed across 
the economy, and will also be key to 
supporting the ambitious new climate 
action that will need to emerge from 
our U.S. national federal institutions—
the Executive Branch and Congress. 
Across political issues, true change 
cannot happen from just one president 
or party but rather must be shared and 
committed to. 

And that story is not unique to the 
United States. While other countries 
have diverse political systems, the 

lessons learned in the United States 
can have weight elsewhere, and vice 
versa. Whether a country pursues 
bottom-up or top-down policies, or a 
mix of both, it is necessary to embed 
climate action across the economy with 
committed and willing leaders at all 
levels of government and institutions 
as well as the private sector. 

If the United States took on an 
ambitious climate strategy like the 
one presented here, it could inject 
new life into the Paris Agreement 
and international climate efforts. It 
would prove that the world’s largest 
economy is willing to do its part 
and be a leader again. The speed 
and scale of the United States’ 
transformation could inspire other 
major economies to do the same.
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If the United States 
took on an ambitious 
climate strategy like 
the one presented in 
this report, it could 
inject new life into 
the Paris Agreement 
and international 
climate efforts.
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We Are on Our Way:  
States, Cities, and Businesses  
Are Already Delivering

Previous chapters have illustrated scenarios for high-
ambition climate action in the United States, built on a 
foundation of bottom-up mobilization with a substantial 
boost from federal re-engagement. While this path 
requires rapid deployment of clean technology and 
transformative politics, we already know that a strategy 
based on bottom-up initiatives across the American 
economy can work. We know it because it is already 
working. Across the country, in both red and blue 
states, in cities of all sizes, and in businesses and a host 
of other organizations, momentum is already building 
to deliver on the huge potential outlined earlier. 
These leaders are motivated in part by the increasing 
visibility of climate impacts across the country. Local 
government officials recognize that climate change is 
a real issue affecting their communities. Manufacturing 
facilities are affected by extreme weather and supply 
chains are being disrupted,81 causing companies to 
view climate action not solely in terms of a business 
opportunity but also as important for protecting their 
bottom lines. 

The first part of this chapter highlights the range of actors already moving 
forward and the actions they are taking to embrace the opportunities of a 
low-carbon economy, with a spotlight on new leadership since the last America’s 
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A strategy based on 
bottom-up initiatives 
across the American 
economy can work. 
We know, because it 
already is.
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Pledge report was published. In just 
the past year, we have seen progress 
across our three principles of climate 
action—decarbonizing electricity, 
decarbonizing energy end uses, and 
enhancing ecosystems. We have also 
seen the “coalition of the ambitious” 
continue to grow as more and more 
state and local actors pledge to take 
action on climate. 

In the second part of this chapter, we 
describe the emissions impact of the 
Current Measures scenario, which 
explores the implications of state 
and local actors implementing the 
decarbonization policies they have 
already adopted. In modeling this 
scenario, we focus on the impact of 
existing, currently in-force policies 
that have been adopted by state and 
local governments. This leads to a 
more conservative modeling result 
than if we included non-binding, more 
aspirational pledges that are dis-
cussed earlier in the chapter. However, 
both binding policies and aspirational 
commitments and pledges are vitally 
important in driving down emissions; 
the latter raise the bar of ambition, 
while the former provide “teeth” to 
make good on decarbonization goals. 
The technical appendix accompany-
ing this report includes additional 

information on how both binding and 
nonbinding climate actions described 
in this chapter were identified and 
incorporated into the analysis. 

MOMENTUM IS BUILDING THROUGH 
NEW CLIMATE ACTIONS

In the last several years, the United 
States has seen increased momentum 
from states, cities, businesses, and 
others on clean energy and climate 
change. Across the country there is a 
growing “coalition of the ambitious” 
that includes signatories to the “We Are 
Still In” declaration, businesses taking 
on Science-Based Targets for green-
house gas (GHG) emission reductions 
as part of “We Mean Business” and 
other commitments, governors joining 
the U.S. Climate Alliance, mayors 
joining the Climate Mayors, and more. 

The states, cities, and counties forming 
one or more of these coalitions make 
up 65 percent of the U.S. population, 
68 percent of gross domestic product, 
and 51 percent of GHG emissions. 
These are all substantial increases 
from 2017 and 2018. If U.S. non-federal 
actors were their own country, they 
would represent the largest economy 
in the world except for the United 
States itself (Figure 3-1). Indeed, if the 

U.S. were split between the climate-for-
ward states and cities and those not 
acting on climate, U.S. climate-forward 
states, cities, and counties would be 
the largest economy in the world.

Since we published Fulfilling America’s 
Pledge in September 2018, these 
leading coalitions have grown 
significantly. Figures 3-1 and 3-2 reflect 
the combined footprint of three of the 
largest of these coalitions:

• We Are Still In: Since its launch 
in June 2017, the “We Are Still In” 
declaration has gathered over 3,800 
signatories committing to the goals 
of the Paris Agreement. This includes 
2,227 businesses and investors, 10 
states, 287 cities and counties, 353 
colleges and universities, 28 health 
care organizations, and 10 tribes.82

• U.S. Climate Alliance: Since the 
2018 elections, eight additional 
governors have joined the U.S. 
Climate Alliance, representing 
Pennsylvania, Wisconsin, Illinois, 
Michigan, Montana, New Mexico, 
Maine, and Nevada. This brings 
the total to governors of 24 states 
and Puerto Rico, all committed to 
continue to lead on climate change 
and reduce emissions consistent with 
the goals of the Paris Agreement.83 
Members of the U.S. Climate Alliance 
are growing their economies faster 
than the rest of the country while also 
reducing their emissions faster.84

• Climate Mayors: U.S. Climate Mayors 
includes 430 cities, up from 412 a 
year ago.85 It is a bipartisan network 
of mayors working on climate action 
in their communities.

The continued growth of coalitions 
supporting ambitious climate policy 
and action demonstrates the potential 
to rapidly drive down emissions in the 
U.S. That said, significant reductions 
will only be achieved by translating this 
momentum into concrete, sector-spe-
cific policies and actions. 
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Figure 3-1 |  The Growing Footprint of U.S. States, Cities, and Counties Committed 
to Climate Action in Support of the Paris Agreement 

▲  Coalitions of states, cities, and counties committed to climate action in support of the Paris Agreement 
continue to grow, particularly after the U.S. mid-term elections. They now represent 68% of GDP, 65% of 
the population, and 51% of GHG emissions. If these U.S. non-federal actors were a country, they would 
be the world’s largest economy besides the United States itself.
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Multijurisdiction Initiatives Advancing Climate Action
In addition to nationwide coalitions like We Are Still In, U.S. 
Climate Alliance, and Climate Mayors, there are several 
Multijurisdiction initiatives supporting reduced greenhouse 
gas emissions, including the examples below:

• Regional Greenhouse Gas Initiative (RGGI): Entering into 
force in 2009, RGGI is the nation’s first mandatory, mar-
ket-based program to reduce carbon dioxide emissions 
from the power sector. The cooperative between nine 
northeastern states is expected to reduce their power 
sector emissions 45 percent below 2005 levels by 2020.86 
And RGGI is growing. By January 2020, New Jersey will 
complete the procedure to rejoin RGGI and in October 2019, 
Pennsylvania’s governor initiated the process to join RGGI.87 

• Regional Electric Vehicle (REV) West Plan: REV West is a 
memorandum of understanding between eight western 
states to develop a plan to equip 5,000 miles of interstate 
highways with electric vehicle charging infrastructure. 
Other activities include EV awareness campaigns and 
incorporating chargers into building codes, metering 
policies, and renewable energy projects.88 

• Building Electrification Initiative (BEI): BEI is piloting strate-
gies to scale electrification of building heating and cooling 
in North American cities through market development for 
technologies like electric heat pumps and eventual state 
and regional partnerships. The initiative currently includes 
eight pioneering cities across the country.89 

Figure 3-2 | Actors Committed to the Paris Agreement 

▲ The coalitions supporting the Paris Agreement have expanded even further in 2019.
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TURNING GREENHOUSE GAS 
TARGETS TO POLICY

Since our last report was released in 
September 2018, state legislatures in 
New York, Colorado, New Jersey, and 
Maine have passed new or updated 
GHG reduction laws, and governors in 
California, North Carolina, New Mexico, 
Maine, and Pennsylvania have issued 
new or updated executive orders. 
In total, 23 states and the District of 
Columbia now have GHG reduction 
mandates.90 Thirteen have put these 
mandates into law, eight have issued 
executive orders, and three have set 
goals in climate change action plans. 

Hawaii was the first state to pass a law 
with a full carbon-neutrality target, 
and now California, New York, and 
Maine have done the same. California 
has already met the 2020 emissions 
target that it put into law in 2006,91 and 
in September 2018 Gov. Jerry Brown 
signed an executive order committing 
the state to economy-wide carbon 

neutrality by 2045.92 New York’s goal of 
net-zero carbon emissions by 2050 is 
now law (with New York State sources 
required to reduce their direct emissions 
by at least 85 percent by 2050 and 40 
percent by 2030). It also specifies that a 
third of the benefits of the investments 
go to disadvantaged communities.93 

Other states are following up on their 
decarbonization goals with policies 
to implement them. For example, 
Washington state passed strong 
legislation in 2019 to back up its decar-
bonization goals across multiple sectors 
of the economy. These measures include 
requiring utilities to retire all coal power 
by 2025 and be 100 percent carbon-neu-
tral by 2030, over $100 million in EV 
incentives, new building and appliance 
efficiency standards, and a requirement 
for manufacturers to find alternatives 
to super-polluting hydrofluorocarbons 
(HFCs), which are used in refrigerators, 
aerosols, and foams.94 Washington—
along with states such as New York, 
Maine, New Jersey, and Colorado (see 

Case Study)—sets a strong example for 
climate leadership at the state level. 

Cities are also taking actions to turn 
their goals into reality. For example, 25 
of the 100 largest cities in the United 
States are participating in the American 
Cities Climate Challenge (ACCC). The 
challenge was launched in 2018 to help 
cities establish high-impact policies 
to reduce emissions from electricity, 
buildings, and transportation. ACCC 
recently released a playbook for city 
climate action, highlighting actions 
already underway—ranging from foun-
dational actions such as strengthening 
enforcement of building energy codes 
to providing commuter incentives to 
reduce driving—as well as more ambi-
tious and “moonshot” actions such 
as creating energy resource centers 
and achieving ubiquitous EV-charging 
infrastructure.95 ACCC estimates that 
if the 100 largest cities adopted the 
recommendations in the playbook, 
they would reduce their emissions by 
almost 20 percent. 

Case Study: Colorado Embraces Enforceable, 
Science-Based Carbon Reduction Targets
In the past year, a number of U.S. states have moved 
ahead with legislation to enact or update emissions 
reductions targets. Several of those states include a 
mandate for developing regulatory policies necessary 
to ensure emissions reductions. This legislation rep-
resents some of the most ambitious action at the state 
level and provides a blueprint for both other states and 
the federal government. 

As one example, Colorado passed an enforceable 
emissions reductions target in May 2019. This legislation, 
HB-1261,96 and its development and acceptance process 
present a compelling case study in effectively moving 
forward with climate legislation, including for other 
non-coastal and fossil fuel-producing states. HB-1261 stip-
ulates that Colorado reduce its greenhouse gas emissions 
by at least 26 percent by 2025, 50 percent by 2030, and 
90 percent by 2050, relative to 2005 levels—science-based 
targets that are roughly in line with IPCC’s global decar-
bonization timeline.97 The legislation does not, however, 
dictate how the state must reach these goals; instead, 
it defers the responsibility of designing a set of policies 
and rules to the Air Quality Control Commission, and 
outlines several considerations the commission must take 

into account. These considerations include “the benefits 
of compliance and the equitable distribution of those 
benefits, the costs of compliance, and opportunities to 
incentivize clean energy in transitioning communities.”98 
By focusing on the high-level goal of reducing pollution 
to levels recommended by scientists—rather than getting 
into the details of how to reach those goals—the state 
legislature was able to find common ground in supporting 
this legislation. 

Notably, major power company Xcel Energy supported 
this legislation. Prior to HB-1261, Xcel already had a 
plan—overseen by the Public Utilities Commission—to 
reduce carbon emissions by 80 percent by 2030 and 100 
percent by 2050. HB-1261 acknowledges the leadership 
of the power sector in the clean energy transition by 
requiring the Air Quality Control Commission to consult 
with the Public Utilities Commission regarding any rules 
affecting retail electricity providers and exempting any 
electric public utility that already has a plan filed with the 
PUC to reduce emissions by at least 80 percent by 2030.

In tandem with the emissions target, Colorado Gov. Jared 
Polis signed four electric vehicle laws. The legislation 
extends EV tax credits until 2025, allows public utilities 
to recover costs for EV charging stations, and allows 
charging station owners to establish EV-only parking. 
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CURRENT ACTION ACROSS  
THE THREE PRINCIPLES

Accelerate toward 100 percent Clean 
Electricity and other Energy Supplies

State Clean Electricity Targets
In mid-2018, Hawaii was the only state 
with a 100 percent renewable elec-
tricity goal. Then, in September 2018 
California passed a bill to reach 100 
percent clean electricity by 2045, with 
a milestone of 60 percent renewable 
penetration by 2030. In the first half of 
2019, five more states plus Puerto Rico 
and the District of Columbia enacted 
similar 100 percent clean electricity 
legislation.99 Examples include New 
Mexico, where a 50 percent renewable 

by 2030 and 100 percent zero 
carbon by 2050 bill was signed by the 
governor in March,100 as well as New 
York, which passed new legislation 
targeting 100 percent zero-carbon 
electricity by 2040.101 To help reach 
this goal while incorporating the 
social cost of carbon emissions into 
wholesale energy markets, the New 
York Independent System Operator is 
also developing a proposal for putting 
a price on carbon emissions.102

Today, states with 100 percent 
clean electricity goals cover 16 
percent of U.S. electricity demand. 
In addition, governors in six more 
states have signed executive orders 
or announced proposals supporting 
100 percent clean electricity. If all 

these proposals are enacted, states 
with 100 percent clean electricity 
goals would represent 27 percent 
of demand (see Figure 3-3).103 

Despite strong leadership in the last 
year, momentum has not been uniform 
across the country. In Ohio, the state 
legislature passed an energy bill in 
2019 that will subsidize two struggling 
coal plants, effectively keeping them 
online at the expense of ratepayers. 
The bill also cuts the state’s original 
2026 RPS target by nearly half, from 
12.5 percent to 8.5 percent by 2026.104 

City and Business Clean Energy 
Targets and Purchases
As of September 2019 there were 138 
cities with 100 percent clean energy or 

Figure 3-3 | States with Enacted or Proposed 100% Clean Electricity Mandates

▲  In 2019 states that have enacted 100% clean electricity goals into legislation account for 16% of the 
U.S. electricity demand. If executive orders and governor’s proposals supporting 100% clean electricity 
in other states are all enacted into law, these goals will reach 27% of the electricity demand.
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clean electricity targets, up from 101 
cities in 2018 and 58 cities in 2017 (see 
Figure 3-4).105 They have a population 
of 19 million and are responsible for 
202 terawatt hours in total electricity 
demand.

Sixty-two companies with American 
operations have committed to 100 
percent renewable electricity through 
RE100, with a total market capitaliza-
tion of over $7.8 trillion. This includes 
many Fortune 500 companies such as 
Apple, Johnson & Johnson, Bank of 
America, Starbucks, and Walmart.106

Cities and businesses are increasingly 
pursuing off-site renewable deals. 
For example, Albuquerque added 25 
MW of new solar and Philadelphia is 
finalizing a deal for 70 MW of solar. In 
the last year, businesses have brought 
over 1,765 MW of utility-scale offsite 
renewables online.107 At least 45 
colleges and universities source 100 
percent clean power.108

Utility Commitments
The growing demand for renewables 
from both cities and businesses, 
combined with improved economics, 
has resulted in increased renewable 
generation from utilities. More than 
40 utilities nationwide have adopted 
formal clean electricity or emissions 
reduction goals.109 All told, utilities with 
deep decarbonization goals of 80-100 
percent now represent approximately 
28 percent of U.S. electricity sales 
and 31 percent of power sector 
emissions.110 

Reducing Methane Leaks from 
Energy Supply
In August 2019, the EPA moved 
forward with a proposal to roll 
back the New Source Performance 
Standards, originally issued in 2012 to 
limit emissions from volatile organic 
compounds (VOCs) and then updated 
in 2016 to explicitly regulate methane 
emissions from oil and gas facilities. 
The rollback would rescind the meth-
ane-specific requirements, including 

the requirement for operators to install 
technology that monitors leaks.111 
While many oil and gas producers may 
still be in compliance with the earlier 
rules, the administration’s move—and 
the regulatory uncertainty it leaves in 
its wake—undermines efforts to reduce 
unchecked methane leakage at the 
national level. 

Countering these setbacks, several 
U.S. states will maintain already-on-
the-books regulations to limit methane 
emissions from oil and gas facilities 
within their own jurisdictions, such as 
California and Colorado. And a few 
states have made moves to develop 
new policies that can serve as a 
benchmark for future ambition. One 
promising example is New Mexico, 
where in January 2019 Gov. Michelle 
Lujan Grisham issued an executive 
order calling for the development of 
a statewide regulatory framework to 
ensure reductions in oil- and gas- sector 
methane emissions.112 Since then, the 
state has brought together critical 
stakeholders to inform the creation 

Figure 3-4 | Cities with 100% Clean Electricity Targets

▲  In 2019, 133 American cities had 100% clean energy or clean electricity targets, with a population 
of 19 million.

250

200

150

100

50

0

N
um

be
r o

f C
iti

es

n Number of Cities with Targets

 Population (millions)

2017    2018               2019

20

18

16

14

12

10

8

6

4

2

0

Po
pu

la
tio

n 
(m

ill
io

ns
)

3We  Are On Our Way



56   Accelerating America’s Pledge | 2019

We Are on Our Way3

of a Methane Mitigation Roadmap,113 
published by the New Mexico Oil and 
Gas Association.114 The road map details 
comprehensive best practices to be 
incorporated into state-level policy and 
avoid methane leakage that is costly for 
businesses and the environment alike.

Decarbonize Energy End-Uses 
in our Transportation, Buildings, 
and Industry, primarily through 
Electrification and Efficiency

Buildings
In the past year numerous cities and 
states have implemented policies and 
incentives to reduce building emissions. 
California cities like Berkeley,115 
Carlsbad,116 and Palo Alto117 have all 
recently adopted ordinances requiring 
or encouraging all-electric buildings. 
In July 2019, Berkeley was the first city 
to set requirements to limit gas in new 
construction. Since then, additional 
California cities such as San Jose and 
San Luis Obispo have followed suit, with 
similar policies proposed in other cities 
including Seattle, Minneapolis, and San 
Francisco. The Sacramento Municipal 
Utility District is offering 1.5 million 
customers rebates for heat pumps, 
induction cooktops, and other electrifica-
tion investments.118 The California Public 
Utilities Commission recently updated a 
policy from the 1990s to allow its $1 bil-
lion annual energy efficiency budget to 

include building-electrification efforts.119 
Maine has also made strides on building 
electrification by funding a program that 
aims to install 100,000 new heat pumps 
by 2025.120 

In many parts of the country, the transition 
to all-electric appliances is well under 
way and driven largely by factors of 
economics and convenience. Nearly 45 
percent of all primary residences in the 
Southeastern United States are already 
electric.121 In warmer climates, electric 
homes have long been cost-effective 
and thus often preferred by consumers, 
and advances in heat pump technology 
are improving their performance. The 
share of total U.S. homes using electricity 
for their main heating equipment has 
increased to 36 percent.122

Some states and cities have worked to 
reduce building emissions by updating 
existing efficiency standards for 
residential and commercial buildings. 
Washington, D.C., passed an energy 
performance standard for existing 
buildings that is expected to cut the 
District’s emissions by almost 1 million 
tons annually.123 A leading state in 
the Midwest, Nebraska also recently 
updated its statewide building efficiency 
code to rival that of other states such 
as Massachusetts.124 New York City 
passed a new bill this year that mandates 
that large existing buildings reduce 
emissions by 40 percent by 2030 and 80 
percent by 2050.125 Similarly, Washington 
state provided $75 million in incentives 
for retrofitting older buildings after 
establishing the nation’s first state-level 
energy performance standard for large 
commercial buildings.126 

Other states and cities have targeted 
gas utilities and appliances as a method 
of cutting emissions in buildings. 
Massachusetts released its three-year 
efficiency plan with the highest gas effi-
ciency goal to date for electric and gas 
distribution companies.127 Washington, 
Colorado, and Rhode Island have passed 
similar legislation.128 Colorado, Hawaii, 
Washington, and Nevada adopted appli-
ance efficiency standards that will save 
consumers more than $3 billion by 2035, 

benefits that have lawmakers in New 
York, Massachusetts, Minnesota, and 
Washington, D.C., discussing efficiency 
standards as well. 129

Transportation
California, Colorado, Connecticut, 
Maine, Maryland, Massachusetts, New 
Jersey, New York, Oregon, Rhode 
Island, and Vermont have all adopted—
and Minnesota and New Mexico have 
plans to adopt—a Zero Emission Vehicle 
(ZEV) program, mandating increased 
sales of battery electric or fuel cell vehi-
cles through section 177 of the Clean 
Air Act (CAA).130 Together these states 
now comprise roughly a third of annual 
vehicle sales. In Colorado—the most 
recent state to adopt the standard—the 
Environmental Defense Fund estimates 
that the standard will more than 
quintuple the annual number of EV sales 
that the state would have otherwise 
seen by 2030 and is also expected 
to save the state up to $658 million 
annually by 2030 in economic and 
pollution benefits.131 In response to the 
current administration’s move to revoke 
California’s authority under the Clean 
Air Act to set its own vehicle standards, 
23 states comprising over 50 percent of 
vehicle sales in the United States filed a 
lawsuit to prevent the action.132,133 

Cities and local transit authorities 
are also moving to electrify public 
bus fleets. Thanks to commitments in 
states like California and New York, 
and cities like Seattle and Pittsburgh, 
a third of U.S. public bus fleets are 
now committed to going all electric. 
In 2019, 127 cities and 15 counties 
joined the Climate Mayors Electric 
Vehicle Purchasing Collaborative. The 
collaborative leverages the purchasing 
power of major cities across the U.S. to 
reduce costs and barriers to public fleet 
electrification.134 Some corporations are 
also taking action to electrify their fleets. 
Amazon, for example, placed an order 
for 100,000 electric delivery vans from 
Rivian, as part of the company’s pledge 
to achieve carbon neutrality by 2040.135

Nearly 45 
percent of all 
residences in the 
Southeastern 
United States  
are already  
all-electric.
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Case Study: Decarbonizing Through Smart-
Growth—The Intersection of Land-Use Planning 
and Transportation Emissions
States and municipalities that pursue strategies to decar-
bonize transportation end uses in concert with reforming 
outdated urban planning practices can address both short- 
and long-term implications for transportation emissions. 
Studies completed for the Environmental Protection Agency 
have concluded that promoting compact development 
could reduce vehicle miles traveled by 20-40 percent, and 
when combined with investments in public transit, would 
reduce transportation emissions by 9-15 percent by 2050.136 
More specifically, single-family zoning and large lot size 
requirements are just two of many traditional land-use 
planning policies that are ripe for reform. 

Single-family zoning laws prevent the development of 
any housing that is not a detached, single-family home. 
Originally designed to separate homes from highly 
polluting industry, single-family zoning has also proliferated 
as a tool to segregate neighborhoods by affluence and 
race. In major cities across the United States, 75 percent 
of residential land is blocked from building townhomes, 
apartment complexes, and other multifamily structures.137 

Thus, cities and states that hope to reduce transit emissions 
through land use will need to reform these types of laws. 
In December 2018, Minneapolis voted to overhaul its 2040 
comprehensive plan to “upzone” the city to allow increased 
density and more housing citywide. The most critical com-
ponent of this policy was to eliminate zoning that only allows 
single-family housing—in effect lifting the ban on apartment 
buildings. The new policy means that duplexes, triplexes, 
and fourplexes, which were previously illegal in much of the 
city, are now allowed in all neighborhoods.138 In July 2019, 
Oregon also passed a law that banned single-family zoning 
around the state, becoming the first state to do so.139 

In addition to single-family zoning, many cities across the 
country currently require that homes be built on large lot 
sizes, another contributor to sprawl. For most of today’s 
urban and suburban communities, these rules are unneces-
sary, impede the densification of housing, and reduce the 
viability of reasonable access to public transit. Minimum 
lot sizes also hamper affordable housing developments 
by resulting in large, expensive homes.140 In 1999, the City 
of Houston reduced its minimum lot size from 5,000 to 
1,400 square feet. As a result, a city core once marked by 
extremely low density has witnessed a massive growth of 
infill development.141

Some utilities are beginning to prepare 
for—and support—the increase in elec-
tric transportation as well. For example, 
Seattle City Light recently released 
a Transportation Electrification 
Strategy142 with the goal of playing an 
enabling role in the electrification of 
the transportation sector. 

Leading cities and states also recognize 
that addressing carbon pollution in 
personal transportation is not just 
about EVs and are beginning to address 
land use planning and its effects on 
vehicle miles travelled (VMT). States like 
Vermont, California, and Washington 
have already incorporated VMT into 
their statewide emissions reduction 
goals, and a number of cities are 
addressing zoning (see Case Study).

Industry

HFCs: Cooling without Warming
Following White House HFC action 
summits in 2014 and 2015 as well as the 
2016 Kigali Amendment to the Montreal 
Protocol that will eliminate up to 0.5°C of 
global warming by phasing down HFCs 
globally, a broadening coalition of sub-
national actors are recognizing the vital 
importance of mitigating and phasing 
out super-polluting HFCs.143 While EPA’s 
rules aimed at phasing in low-carbon 
alternatives to HFCs were overturned in 
court, in 2019 Washington and Vermont 
became the most recent states to pass 
legislation consistent with the vacated 
federal rules, ensuring a phasedown of 
HFCs within their own jurisdictions.144 
New York, Maryland, Connecticut, and 
Delaware also have announced their 
intention to pass similar bills.

Buy Clean
Buy Clean initiatives focus on 
using government procurement for 
infrastructure to incentivize use of 
materials such as iron/steel, cement, 
and glass that are manufactured in 
a cleaner, more efficient, cli-
mate-friendly manner. California was 
the first state to formally implement 
a Buy Clean law145 in October 2017; 
campaigns exist to implement similar 
laws in Washington, Oregon, and 
Minnesota. California’s program 
could be expanded to cover more 
materials and reformed to ensure that 
it encourages purchase of the clean-
est available materials rather than 
simply eliminating the highest-carbon 
products from the California market. 

3We  Are On Our Way
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Case Study: Reducing Barriers to Adoption for Non-HFC Refrigerants 

Many common refrigerants used for refrigeration and 
air-conditioning systems are responsible for significant 
climate impact. Supermarket refrigeration is a critical 
intervention point since many supermarkets in the United 
States use hydrofluorocarbons (HFCs) as a refrigerant and 
have inherently leaky systems. HFCs have very high global 
warming potentials—a measurement of how much heat a 
greenhouse gas traps in the atmosphere—typically in the 
range of 2,000 to 4,000 times that of carbon dioxide.146 And 
supermarket refrigeration systems lose on average one 
quarter of their HFCs per year.147 

Some supermarkets across the United States are moving 
toward natural refrigerants, which have a global warming 
potential of 3 or less.148 The North American Sustainable 

Refrigeration Council (NASRC), a nonprofit formed by 
the supermarket community, is helping to create the 
economies of scale that will be critical to bringing down the 
price point of natural refrigerant systems to more broadly 
enable this transition across the country. Several pilot 
projects—such as at Grocery Outlet stores in the western 
U.S. and Aldi supermarkets throughout the Northeast 
and Southern California149—are supporting this goal by 
documenting and reporting the energy performance of 
the systems. The results of these pilots can help other 
retailers make more informed economic decisions about 
the return on investment of various options and can 
provide contractor training opportunities, addressing 
a significant barrier of this relatively new technology.

Enhancing Carbon Storage in 
Forests, Farms, and Coastal 
Wetlands
Preserving and enhancing the 
ability of natural and working lands to 
sequester carbon is a critical element 
of addressing climate change, but 
it can be difficult to design the right 
incentives. The U.S. Climate Alliance, 
which currently has 25 state governors 
committed to climate action, has taken 
on this challenge as one of several 
priority initiatives.150 The Alliance is 
working with NGOs and others to 
identify opportunities for climate mit-
igation on natural and working lands 
in their states and to develop detailed 
strategies to take advantage of those 
opportunities. At the Global Climate 
Action Summit in September 2018, the 
Climate Alliance issued a challenge to 
all countries, subnational governments, 
tribes, businesses, and others to make 
their own commitments to protect and 
enhance carbon sequestration on their 
natural and working lands.151 

For example, Howard County, 
Maryland, is one of a number of locales 
to have accepted the U.S. Climate 
Alliance’s Natural & Working Lands 
Challenge.152 As part of its Agricultural 
Land Preservation Program, the county 
has preserved over 20,000 acres by 
purchasing agricultural preservation 
easements and dedicating agricultural 
preservation parcels in the county’s 
zoning regulations. The county’s Green 
Infrastructure Network Plan allows 
planners to take into account natural 
resources when making development 
and zoning decisions. The county has 
additional programs aimed at planting 
trees and installing or retrofitting 
stormwater management systems to 
filter water and sequester carbon.

ADDING IT ALL UP: THE CURRENT 
MEASURES SCENARIO

In our previous 2018 analysis, we found 
that current state and local policies in 
the United States would bring emissions 
down to 17 percent below 2005 levels 

by 2025 and 20 percent by 2030. Since 
last year, we have seen developments 
that both contribute to and undercut 
progress. At the federal level, the 
current administration has continued 
to push for rollbacks of critical climate 
policies, including the Clean Power 
Plan, federal and state vehicle emissions 
standards, federal appliance standards, 
and rules to limit methane emissions 
from oil and gas facilities. What’s more, 
recent analysis of economy-wide U.S. 
emissions shows that emissions actually 
increased in 2018 rather than continuing 
to decline as in prior years,153 although 
in the first half of 2019 energy CO2 
emissions have declined relative to the 
same period last year.154 

At the same time, the ground has con-
tinued to shift toward ambitious climate 
action over the last year, and economic 
forces have continued to drive falling 
renewable costs and the retirement of 
uneconomic coal-fired generation in 
the power sector. Our updated Current 
Measures scenario takes into account 
significant actions adopted within the 
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last year and assumes full achievement 
of those policies, as summarized 
in the tables below. We have also 
updated modeling assumptions to 
reflect uncertainty over federal rules, 
shifting economics in the power sector, 
and updated estimates of non-CO2 
emissions and land sinks. This scenario 
thus represents an updated depiction 
of not just the increasing impact of 
bottom-up climate action but also 
baseline assumptions that continue to 
shift as new data become available. 

We estimate that the achievement of 
existing policies, alongside current 
technological and economic trends 
that include the continued retirement 
of uneconomic coal plants, can 
reduce emissions by 1,655 Mt CO2e, 
19 percent below 2005 levels by 2025 
and 25 percent by 2030 (see Figure 

3-5). In some cases, assumptions 
regarding policy achievement and 
other uncertainties are more optimistic 
than those assumed in peer studies, 
and are described in full detail in this 
report’s technical appendix. These 
caveats aside, the results below show 
an improvement from the Current 
Measures scenario in our 2018 report, 
Fulfilling America’s Pledge, and 
demonstrate the vital role that state 
and local actions can play if we are to 
decarbonize our economy. 

Table 3-1 on page 60 describes the 
wide array of subnational actions and 
power sector economic assumptions 
included in this analysis in more detail. 
The table distinguishes between bind-
ing actions currently on the books and 
pledged actions that are more aspira-
tional in nature. As mentioned earlier 

in this chapter, the Current Measures 
scenario results (shown in Figure 3-5 
above) reflect only the former category, 
and so policies shown below are for 
binding actions only. The decision to 
include only binding actions was made 
to keep results conservative and does 
not reflect any judgment on the part of 
the authors of this report regarding the 
likelihood of achieving various actions. 
While not included in the Current 
Measures scenario, the aspirational 
actions described below are assumed 
to be achieved in the Bottom-Up and 
All-In scenarios along with the full suite 
of sector-specific climate strategies 
described in Chapter 2. Additional 
details about the specific policies and 
actions included in each scenario can 
be found in the technical appendix.

Figure 3-5 | Emissions Trajectories in Current Measures, Bottom-Up, and All-In Scenarios

▲  Current Measures could bring emissions down to 25% below 2005 levels by 2030.
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Table 3-1 | Summary of Current Policies and Commitments

PRINCIPLE 1: ACCELERATE TOWARD 100% CLEAN ELECTRICITY

Type of Action Specific Measures Evaluated Projected Impact in Current Measures 
Scenario if Achieved

Renewable 
Mandates

Binding Renewable Portfolio Standards in 28 states. Renewable generation increases to  
26% of total generation by 2030. 

Renewable Goals Significant non-binding renewable goals in 6 states, 
commitments in 142 U.S. cities, and recent renewable 
energy and/or decarbonization commitments from 24 
utilities. 

Not included in current measures scenario 
(achievement of these actions is assumed in 
Bottom-Up and All-In scenarios) 

Retirement of 
Coal-burning Power 
Plants 

Coal plants continue to retire according to announced 
and scheduled retirements and projected closures of 
additional uneconomic units. 

Coal falls to 16% of total generation by 2030 
from 27% in 2018. 

Nuclear Fleet 
Retention 

Policy actions in Connecticut, Illinois, New Jersey, New 
York, and Ohio preventing at-risk plants from retiring. 

Nuclear generation supplies 17% of total 
generation by 2030. 

Regulation of 
Fugitive Emissions 
from Oil and Gas 
Operations

Regulations to limit fugitive emissions through equip-
ment standards for new or new and existing facilities in 
7 states. Federal standards to limit emissions from new 
facilities are also assumed to remain in effect, but at 
75% effectiveness. 

Cumulative 995 Mt CO2e avoided emissions 
(2020-2030) 

Power Sector 
Carbon Caps

Participation in Regional Greenhouse Gas Initiative 
(RGGI) by nine northeast states. 

Cumulative 160 Mt CO2e avoided emissions 
(2020-2030) 

Voluntary Mitigation 
of Fugitive Emissions 
from Oil and Gas 
Operations 

Voluntary mitigation actions on the part of oil and gas 
companies through EPA’s GasStar to limit methane 
losses. 

Not included in current measures scenario 
(achievement of these actions is assumed in 
Bottom-Up and All-In scenarios) 
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Table 3-1 | Summary of Current Policies and Commitments (continued)

PRINCIPLE 2: DECARBONIZING END USES 

Type of Action Specific Measures Evaluated Projected Impact in Current Measures 
Scenario if Achieved

Energy Efficiency 
Mandates 

Binding energy efficiency resource standards 
(EERS) in 20 states 

Cumulative electricity savings of 1566 TWh and gas 
savings of 2360 BCF (2020-2030), or 541 Mt CO2e in 
avoided emissions.*

Energy Efficiency 
Goals 

Non-binding standards in 7 states and efficiency 
targets in 40 cities. 

Not included in current measures scenario (achieve-
ment of these actions is assumed in Bottom-Up and 
All-In scenarios) 

Zero Emission 
Vehicle (ZEV) 
Mandates 

Current ZEV Mandates in 10 states requiring 
minimum share of LDV vehicle sales to be zero 
emissions. 

Cumulative total U.S. EV sales (BEV + PHEV) of 13.5 
million (2020-2030), or 139 Mt CO2e in avoided 
emissions.* 

Electric Vehicle 
Procurement Goals

Procurement targets to electrify public fleets in 13 
major U.S. cities. 

Not included in current measures scenario (achieve-
ment of these actions is assumed in Bottom-Up and 
All-In scenarios) 

Vehicle Emissions 
Standards 

States and automakers adopt California’s clean 
cars compromise ensuring incremental vehicle 
improvements through 2025. 

New conventional cars achieve on-road efficiency of 
42 miles per gallon by 2025 and remain at that level 
through 2030. New conventional light-duty trucks 
achieve 32 miles per gallon by 2025. 

Regulations to 
Mitigate HFC 
Emissions 

Regulations designed to phase down and replace 
HFCs with low-GWP alternatives in California, 
Vermont, and Washington and federal standards 
to limit leakage from refrigerants (EPA Sec. 608). 

Cumulative 160 Mt CO2e avoided emissions 
(2020-2030). 

Voluntary Mitigation 
of HFC Emissions 

Voluntary mitigation actions on the part of U.S. 
supermarkets to reduce HFC emissions through 
EPA’s GreenChill program. 

Not included in current measures scenario (achieve-
ment of these actions is assumed in Bottom-Up and 
All-In scenarios) 

* Calculated using EPA Greenhouse Gas Equivalencies Calculator. https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator

PRINCIPLE 3: ENHANCING ECOSYSTEMS

Type of Action Specific Measures Evaluated Projected Impact in Current Measures 
Scenario if Achieved 

Maintenance of 
Land Sink 

No specific actions evaluated for current measures 
scenario 

Land sink is assumed to remain at current levels (-714 
Mt CO2e) through 2030. 

The leadership of states, cities, and 
businesses is a bright spot at a time 
when the Executive Branch has been 
dismantling regulatory frameworks 
rather than making efforts to reduce 
emissions. Going forward, states, 
cities, and businesses can lay the 

foundation for even more ambition by 
following the pathways described in 
the Bottom-Up and All-In scenarios. 
It will be crucial to more rapidly apply 
current best practices, deploy clean 
technology, and expand leadership 
at regional and local levels to get 

back on a pathway that can lead to a 
high-ambition, next-generation U.S. 
emissions target for 2030. As has 
been demonstrated over the last year, 
changing political realities and market 
forces can rapidly raise the bar on what 
we can achieve.

3We  Are On Our Way
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The Dawn of a New American Economy: 
The Opportunity for 2030 

A well-designed and well-executed comprehensive  
All-In climate strategy could deliver a dramatic 
economic renewal compared to a high-carbon future 
by 2030, leading to a fundamental transformation of the 
U.S. economy by 2050. Communities across America 
would experience broad-based benefits built on U.S. 
leadership in new global industries and supply chains; 
opportunities for high-skill careers; improved human 
health; more vibrant farms, forests, and open spaces; 
and greater resilience to climate impacts. Federal, 
state, and local agencies would work collaboratively 
toward a transition away from fossil fuel extraction and 
use that also takes into account the adverse impacts to 
workers, households, and state and municipal finances 
of such a shift. The payoff would be the creation of more 
economically diverse, inclusive, and equitable local 
economies across the country. 
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The payoff of the All-In  
strategy would be 
the creation of more 
economically diverse, 
inclusive, and equitable 
local economies across 
the country. 
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Opponents of the low-carbon 
transition argue that clean technol-
ogies and practices are too costly 
compared to continued reliance on 
our fossil fuel-based system. It is in 
the economic interests of fossil fuel 
producers and their suppliers to assert 
that the public will need to “foot the 
bill” for the transition. They are wrong. 
Not only does this assertion ignore the 
fact that taxpayers are already bearing 
often significant costs from fossil fuel 
externalities and the impacts of climate 
change, but the latest data show also 
that low-carbon power, transportation, 
and buildings will be cheaper than 
fossil incumbents, and could deliver 
net economic benefits instead. In fact, 
when public investment is coupled with 
tested policy tools aimed at low-car-
bon technologies and practices, these 
technologies and practices get better, 
are deployed at scale more quickly, 
and become cheaper. Today, many 
consumers and businesses can not 
only afford cleaner electricity, cars, and 
buildings, but in fact are saving money 
by choosing them. In the coming years, 
this will be the norm. Energy savings 
to consumers will in turn free up more 
local spending and investing, which 
boosts regional economies via output 
and productivity gains. 

This chapter begins with an overarch-
ing vision statement describing the 
potential benefits and changes to our 
economy and society by 2030 under the 
All-In climate strategy. The rest of this 
chapter provides specific examples and 

evidence describing how such a com-
mitment could manifest in Americans’ 
day-to-day lives, including cheaper 
energy, economic development 
opportunities, the types of investments 
and innovative finance needed to fund 
it, and potential benefits to human 
health and natural landscapes. Finally, 
we explain how challenges to fossil 
fuel- dependent industries, regions, 
and workers resulting from a rapid 
low-carbon transition can be managed 
in a way that is fair and just. 

2030 VISION OF THE NEW 
AMERICAN ECONOMY WITH THE 
ALL-IN CLIMATE STRATEGY

A New American Economy is one 
possible future, realized by a rapid 
decoupling from our current high-car-
bon energy dependence. As described 
in Chapter 2, achieving such a future 
will require far more than commitment, 
desire, and pledges. It will also require 
innovation, political buy-in, financing, 
advance planning, coordination, 
and collaboration across the public 
and private sectors, in every part of 
the country. If we commit to making 
this happen now, we will transform 
the American future and will realize 
substantial benefits by 2030.

Affordability. Under the All-In scenario, 
by 2030 homeowners and businesses 
enjoy cost savings from clean energy 
investments in light-duty electric 
vehicles, clean electric power, and new 
zero-emission buildings in most parts 

of the country. As we decarbonize 
more rapidly, lifetime savings accel-
erate and broaden to include existing 
buildings and heavy-duty trucks. 
Aggressive performance standards will 
ensure that cheap renewable power 
has replaced coal and gas, on-road 
transportation is irrevocably commit-
ted to electrification, and both new 
buildings and replacement appliances 
are zero-emissions. Coal is completely 
phased out and gas is following coal on 
a downward importance curve. At the 
heart of this revolution lies economies 
of scale and learning from deployment. 

Economic Development and Jobs. By 
2030, America’s economy is reaping 
benefits of public policy aimed at the 
emerging and growing clean energy 
industries and careers of the future, 
including grid management, energy 
storage, offshore wind, green building 
construction and management, 
sustainable forestry, and regenerative 
agriculture, among others. America’s 
bold investments could help trigger 
a race to the top with other countries, 
creating even greater progress on the 
world stage. Retrofitting existing build-
ings for high energy performance will 
be a significant industry itself, initially 
comparable to new construction, and 
then exceeding its impact as more 
and more buildings benefit from deep 
performance retrofits. New facilities 
producing energy storage, wind, and 
heat pump technologies will thrive in 
states with strong DNA in manufac-
turing, supply chains, logistics, and 
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operations. This is already happening 
today in geographies as diverse as 
Fremont, California (Tesla Vehicles); 
Greenville, South Carolina (Proterra); 
Reno, Nevada (Lithium Ion Gigafactory); 
and Sweetwater, Texas (Sweetwater 
Wind Farms). Entirely new markets for 
software, intelligent control systems, 
and data analytics—industries long 
characterized by American excellence—
will develop around the management 
of “smart grids” featuring high levels 
of renewables and energy storage,155 
as well as building management and 
regenerative, precision agriculture. 

Health and Ecosystem Benefits. By 
2030, benefits to human and ecosystem 
health from the shift away from fossil 
fuels will already be visible in many 
communities. Air quality and health 
benefits resulting from shifting away 
from coal plants and to electrification 
of vehicles, buildings, and industry will 
be realized immediately. Replacing 
fossil fuel-based energy infrastructure 
with cleaner technologies reduces 
toxic air pollutants associated with 
combustion of coal, oil, and gas, which 
in 2017 were a major contributor to 
nearly 110,000 premature deaths in the 
United States.156 Electric infrastructure 
also eliminates risks associated with 
pipeline explosions or in-home gas 
leaks. Broader economic benefits 
include growth opportunities for elec-
tricity production companies; increased 
job opportunities in electricity and 
other clean technology industries; and 
cost savings for building developers 

and municipal governments that will 
not need to invest in gas infrastructure 
for new buildings. Electrification also 
offers an energy security and resilience 
opportunity, weaning off price volatility 
and safety risks associated with import-
ing and transporting fossil fuels across 
the country. 

These benefits are critical for disadvan-
taged communities located downwind 
of coal plants, large industrial sites and 
next to busy roadways, where rates of 
childhood asthma and other respirato-
ry illnesses are highest.157,158 And there 
is potential for even greater cumulative 
benefits to local air and water quality 
and human health by 2050. Production 
of new coal ash would cease, and hun-
dreds of legacy coal ash ponds could 
be appropriately remediated to reduce 
existing risks of groundwater con-
tamination. According to a report by 
Environmental Integrity Project in 2019, 
approximately 96 percent of coal plants 
have dangerous levels of coal ash pol-
lutants in nearby groundwater,159 with 
over 4,900 monitoring wells reporting 
water quality contaminated above safe 
levels.160 By 2030, all communities, but 
especially those currently exposed to 
high levels of toxic pollution and poor 
air and water quality from fossil-based 
energy, could begin to see measurable 
improvements to health and local 
ecosystems and enjoy greater access 
to healthy open spaces. 

Investment and Finance. Federal 
investment in research and 

development (R&D) for energy, 
building materials and performance, 
transportation technology, and sustain-
able forestry and agriculture returns 
to the levels that made America thrive 
a half century ago. These investments 
will prime emerging technologies—
including currently marginal options 
like hydrogen smelting of steel—and 
innovative practices like net zero 
buildings for full commercialization. 
Investments in infrastructure and 
the “grid of the future” are optimally 
well-funded to maximize overall 
prosperity. In addition, a full phaseout 
of existing fossil fuel subsidies helps 
to even the playing field for industries 
specializing in efficient and fuel-saving 
technologies while freeing up over $25 
billion each year for investments in a 
fair transition.

Fair Transition. If managed well, the 
new low-carbon economy in 2030 

If we commit 
to making this 
change happen 
now, we will 
transform 
the American 
future and 
begin realizing 
substantial 
benefits by 2030.
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▲ If we have 100% commitment across government, business, and citizens to execute the vision of the All-In 
climate strategy, daily life in the average American town will have improved substantially by 2030. By protecting 
the climate, we can achieve cheaper energy, cleaner air and water, and better-performing buildings and vehicles.

Figure 4-1 | Life in Anytown USA in the All-In Climate Scenario 

Workers from the coal plant are gaining new skills 
at the local community college and trade school, 
with funding from federal programs and state green 
bonds. Others receive income and pension support. 

SUPPORT FOR FOSSIL 
FUEL WORKERS

MORE DIVERSE LOCAL ECONOMIES

BETTER AIR/WATER 
QUALITY AND HEALTH

Residents of Anytown choose from an array of low-carbon options – public 
transit, electric cars and trucks, and e-bikes—for commuting to work. Many work 
in new careers supporting the clean energy economy – retrofitting existing 
homes and buildings; installing solar; building electric vehicles, batteries, and 
clean building materials; practicing regenerative agriculture; and designing 
software to manage the clean grid. 

Local air quality is noticeably improved thanks to 
local coal plant retirement and lower emissions 
from cars and trucks. Anytown’s ER has fewer visits 
for asthma and respiratory illnesses. Employers save 
on health insurance premiums. The local landfill no 
longer receives 200,000 tons in new coal ash waste 
each year, reducing contamination of groundwater 
and local streams. 

LOWER ENERGY BILLS  
By 2030, 76% of electricity serving homes and businesses in Anytown USA will be from 
clean sources (i.e., solar, wind, nuclear). Many homes and buildings have low-C technologies 
for lighting, heating & cooling. Energy bills are lower across the board. 

Workers from retiring coal plants are gaining new skills 
at the local community college and trade school, secure 
in the knowledge that their pensions and health care 
are now guaranteed. Others are putting their existing 
skills to work restoring degraded 
landscapes. State and federal green 
bonds and climate finance provide 
investments needed to build 
more resilient communities 
and ecosystems. 

 

SUPPORT FOR FOSSIL 
FUEL WORKERS

MORE DIVERSE LOCAL ECONOMIES

BETTER AIR/WATER 
QUALITY AND HEALTH

Residents of Anytown choose from many clean mobility options—public transit, 
electric cars and trucks, and e-bikes—for getting around. Many work in the clean 
energy economy—modernizing older homes and buildings; installing clean energy 
on rooftops and farms; building electric vehicles, batteries, and clean building materials; 
farming to store carbon and water while enhancing soil; and designing the tools to manage 
a cleaner, high performance grid.

Local air quality is noticeably improved thanks to 
replacing the local coal plant with clean power and 
growing number of electric cars and trucks. Anytown’s 
ER has fewer visits for asthma and respiratory illnesses. 
Employers save on health insurance premiums. The 
local landfill no longer receives 200,000 tons in new 
coal ash waste each year, reducing contamination 
of groundwater and local streams.

LOWER ENERGY BILLS  
By 2030, three quarters of the power serving homes and businesses in Anytown, USA will be 
from wind, solar or other clean energy sources. Energy bills are lower across the board. 
Cleaner, cheaper electric heating and cooling are available to more and more Americans. 
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can be more balanced and inclusive 
of American workers across gender, 
race, and socioeconomic groups than 
today’s economy. Industry-funded and 
publicly-funded training and education 
programs will provide the skills and 
know-how needed to run low-carbon 
businesses and operations. These 
programs should be widely available 
across all professions—white and blue 
collar—and be geared to providing 
steady, secure employment. 

By 2030, workers, businesses, and 
communities formerly dependent 
on fossil fuels can be well along in 
the process of reorienting to new 
industries, careers, and sources of 
municipal revenues, supported by 
public policies and programs which 
anticipate the transition and are 
closely tailored to local needs. Former 
employees of coal mines, oil and gas 
drilling operations, and retiring coal 
and gas plants will have access to new 
employment opportunities; older 
workers will take advantage of income 
and pension transition assistance, 
funded by green bonds issued by 
local utilities and redeployment of 

funds from the elimination of fossil fuel 
subsidies. States and municipalities 
continue to design and implement 
programs to replace lost tax revenues, 
borrowing from innovative examples 
in states and cities where the transition 
is already under way. Cities and towns 
use improved bond ratings to fund 
infrastructure improvements that 
increase resilience to climate impacts, 
including updates to buildings, backup 
power, and stormwater and emergency 
management systems.

KEY FEATURES OF THE U.S. 
ECONOMIC TRANSFORMATION 

Affordability
Available evidence makes clear that by 
2030, the low-carbon transformation in 
the United States will deliver equal or 
better performance in electric power, 
vehicles, and buildings, but at a smaller 
energy price tag than today. Today, 
many households and businesses with 
electric vehicles, clean energy, and 
heat pumps are already enjoying life-
time savings in energy costs. American 
households and businesses currently 

purchase $1 trillion of gasoline, diesel, 
gas, and other fossil fuels each year, 
equivalent to roughly 5 percent 
of U.S. GDP.161,162 Costs for critical 
fuel-saving low-carbon technologies 
have fallen precipitously: solar PV by 
85 percent, wind by 49 percent, lithium 
batteries by 79 percent since 2010, 
and LED lights by 85 percent since 
2012.163,164 Projected cost reductions 
for emerging technologies for storage, 
electric trucks, and buildings may be 
underestimated, as expert projections 
for renewable power have been 
for the past 10 years. Public policy 
has been a key driver of these price 
declines; learning effects have also 
led to improvements and efficiencies 
in how we deploy these technologies. 
Continued reductions in costs are 
expected for other energy, building, 
and vehicle technologies in the near 
future. These will generate more 
significant energy savings from 2030 
to 2050.

Electric power is the sector where 
this virtuous cycle of sound policy 
driving technology improvements—
and those improvements leading to 

4The Dawn of a New American Economy
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cost reductions, growing market share, 
and lower overall system cost—has 
progressed the furthest. Today, electric 
generation from renewables is cheaper 
than coal-fired power across the coun-
try: replacing roughly three-quarters of 
existing coal plants nationally with wind 
and solar would immediately reduce 
electricity costs.165 Forward-looking 
utilities are taking actions spurred by 

these cost differentials: Xcel Energy is 
targeting 100 percent renewables by 
2050 and plans to retire numerous coal 
plants early, Pacificorp revealed that 
60 percent of its coal fleet is currently 
uneconomic, and Northern Indiana 
Public Service’s 2018 resource plan 
found that replacing its entire coal fleet 
by 2028 with a portfolio of solar, wind, 
storage and demand management 
resources would save customers $4 
billion.166,167, 168,169 

Today many EVs provide savings 
to consumers over the lifetime of 
ownership, through lower costs of fuel 
and maintenance relative to compara-
ble combustion vehicles. As recently 
as 2015, batteries accounted for 57 
percent of the cost of a medium-sized 
EV; today, they account for only 33 

percent.170 Operating an EV in many 
locations in the US can save over $500 
per year, and savings will increase if 
gasoline prices increase.171  As the incre-
mental purchase price of EVs continues 
to fall with further improvements in 
batteries, the net savings from electric 
driving will increase. If the current trend 
holds, the showroom cost of an EV 
could be at parity with that of a combus-

tion engine vehicle as early as 2022.172 
At that point, operating that EV will 
be cheaper than operating its internal 
combustion competitor. Total operating 
costs of heavy-duty electric trucks are 
already verging on outcompeting those 
of diesel 16-wheelers.173 Electric trucks 
are likely to reach parity with diesel 
early in the 2020-2030 time frame, 
due to declining costs of batteries and 
electric motors and increasing costs of 
emission standards compliance.174 175 

Similarly, electrification of heating and 
cooling in buildings offers lifetime 
savings for many building owners right 
now. Current estimates of the impacts 
of electrification of residential space 
and water heating in four cities with a 
range of climates—Oakland, Houston, 
Providence, and Chicago–show savings 

between $1,000 and $10,000 in lifetime 
costs in both new construction and 
retrofit homes.176 Overall, the cost of 
ownership for electric air source heat 
pumps and heat pump water heaters is 
below that of conventional gas furnaces 
for new homes. For existing homes 
and buildings, gas heating is currently 
still more economic in some parts of 
the country, but heat pumps make 
sense for homes currently using oil and 
propane.177 In the Southeastern United 
States, electrification of homes is quite 
advanced, with nearly 45 percent of all 
primary residences all-electric.178 

Even with additional declines in costs for 
renewable energy, EVs, and electric heat 
pumps, however, strong policies to drive 
massive up-front investments will be 
needed to realize the promise of the All-
In scenario. Additional system costs will 
be incurred, for example to integrate and 
balance variable renewable energy into 
the grid via new transmission, energy 
storage, and demand management. 
Up-front investments are needed for 
transportation charging infrastructure. 
An electrified passenger transportation 
fleet requires charging infrastructure 
as convenient and ubiquitous as the 
century-old network of gasoline pumps. 
These costs need to be financed as 
public goods similar to investments in 
the original highway network, so that 
they do not unduly increase costs to 
consumers for switching to clean energy. 
To date, higher-income households have 
dominated uptake of key technologies 
like rooftop solar and electric vehicles.179 
More attention must be paid so that 
lower-income households enjoy equal 
benefits from clean technologies, 
particularly when public investments 
are involved. 

Affordability is also further from reality 
in certain sectors that account for the 
remaining one-third of U.S. GHG emis-
sions. For heavy industry, aviation, and 
shipping, we are still in search of the 
right combination of technologies and 
policies to achieve full decarboniza-
tion, or to achieve it without burdening 
consumer with direct costs.  

Electric power is the sector 
where this virtuous cycle of 
sound policy driving technology 
improvements has progressed 
the furthest…. Today, electric 
generation from renewables is 
cheaper than coal-fired power 
across the country.
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Economic Development
Clean energy and other industries 
aimed at deep decarbonization 
include some of the fastest-growing, 
most dynamic sectors in the U.S. 
economy. Investing in a major accel-
eration of the low-carbon transition 
and designing that transition with 
all Americans and regions of the 
country in mind will benefit the entire 
economy through the creation of new 
industries and supply chains, greater 
diversification of regional economies, 
higher energy productivity, and 
a potential increase in economic 
activity. Economic activity and jobs 
in a low-carbon economy benefit all 
parts of society, as people gain access 
to jobs in sectors that are growing 
rather than contracting, with further 
opportunities to advance through 
training. A low-carbon economy also 
protects consumers from volatility in 
fossil fuel prices. Diversifying local 
economies through smart low-carbon 
investments can help communities 
that are highly dependent on fossil 
fuel-based industries improve their 
fiscal and economic health. Finally, 
producing clean technologies and 
developing their supply chains offer 
market opportunities that can provide 
the U.S. with a strategic advantage in 
sectors that are already developed 
(such as batteries) but also in nascent 
ones (such as grid analytics and 
hydrogen manufacturing). 

Economic Development and the Jobs 
of the Future
When households and businesses 
spend less on fossil fuels (which most 
U.S. states import) but receive the same 
level of energy services, economic out-
put receives a boost.180 Some regional 
economies are already experiencing 
this type of macroeconomic benefit 
from well-designed decarbonization 
efforts. Under the Regional Greenhouse 
Gas Initiative (RGGI), a cap-and-trade 
program to reduce carbon emissions 
from large power plants, participating 
Northeast states have reinvested RGGI 

revenues (from auctions of CO2 emis-
sion allowances) into energy efficiency; 
community-based renewable projects; 
customer bill assistance; and research, 
education, and job training programs. 
From 2015 to 2017, consumers and busi-
nesses enjoyed savings of $220 million 
on electricity bills as a result.181 In turn, 
the RGGI states experienced an estimat-
ed $1.4 billion of net positive economic 
activity and 14,500 additional job-years 
through states’ reinvestment.182

Clean energy production is becoming 
an important engine of employment 
and economic development in the 
United States. Currently, clean energy 
generation employs 1.3 million workers 
across over 110 occupations, and 
employment is growing.183 Solar PV 
installers and wind turbine service 
technicians are two of the fastest 
growing occupations in America, 
with both expected to roughly double 
between 2016 and 2026.184 These 
occupations pay relatively good wages 
for a technical occupation—median 
pay is about $42,000 per year for PV 
installers and $54,000 for a typical 
wind power job.185 Estimates show that 
hourly wages in the renewable energy 
industry are 8 percent to 19 percent 
higher than the national average for 

comparable jobs.186 Jobs in clean 
energy and energy efficiency also 
provide important opportunities for 
those without a bachelor’s degree, with 
the majority of these workers without 
a four-year degree.187 Although these 
numbers look impressive, there is still 
a way to go to ensure that all of these 
jobs are stable and of good quality. 
Many are part-time or do not offer the 
type of benefits comparable to other 
jobs in the traditional energy sector.188 
To make sure that the clean energy 
sector creates high-quality jobs, we 
need to strengthen labor and benefits 
agreements, prioritize full-time work, 
and invest in training and apprentice-
ship programs.189 

Energy efficiency, a fast-growing sector 
currently employing over 2 million 
Americans, must continue to grow for 
the All-In scenario to be as cost-ef-
fective as possible.190,191 Efficiency 
job growth is more than a one-off 
opportunity, as long-lived assets 
like buildings will need retrofitting 
for decades to come. One study 
estimates that over half a million new 
full-time jobs could be sustained over 
a decade through retrofitting roughly 
40 percent of the nation’s residential 
and commercial building stock. These 

4The Dawn of a New American Economy
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retrofits would also generate over $60 
billion per year in cost savings for U.S. 
energy consumers.192 Investments 
in energy efficiency also provide 
benefits to a U.S.-dominated supply 
chain—over 95 percent of sheet metal 
for ductwork, vinyl windows, and rigid 
foam insulation is made in America. 
Mechanical equipment like furnaces 
(94 percent) and air conditioning and 
heat pumps (82 percent) also have high 
American content.193 

Automakers and suppliers in the United 
States and elsewhere are quickly 
retooling for a global marketplace 
under major transformation, where the 
focus is on low-carbon solutions but 
also on mobility rather than on vehicles 
alone. Policymakers around the world, 
including the largest single market of 
China, are signaling an effective ban on 
combustion vehicles in their markets 
post-2030. Right now, the number of 
EVs on U.S. roads is just over 1 million in 
2018, a fraction of what will be needed 
to achieve the All-In scenario.194 EV 
manufacturing and sales are poised for 
growth globally, but U.S. automakers 
will need to compete not only with 
traditional European and Asian rivals 
but also recent Chinese entrants to the 
industry. In 2018, 231,000 employees 

worked on all-electric, plug-in hybrid, 
and hybrid vehicles, making up less 
than 10 percent of total motor vehicles 
employment in the United States.195 
United Auto Workers sees both risk and 
opportunities for U.S. autoworkers as 
demand for EVs grow. Electric drivetrains 
are simpler, requiring fewer but also 
different components than traditional 
combustion drivetrains. U.S. firms will 
need to secure a foothold on production 
of key parts of the EV supply chain, 
otherwise production and employment 
could shift to companies lacking a large 
U.S. manufacturing base.196

Finally, large-scale deployment of EVs 
may benefit the economics of certain 
electricity markets—electricity rates 
could decline as EVs begin fueling on 
the grid, allowing fixed costs to be 
spread across more customers. A recent 
study has shown that a large-scale 
increase in plug-in electric vehicles 
through 2040 could increase U.S. 
economic output by up to $20 billion 
annually and generate up to 147,000 net 
jobs, while saving households hundreds 
of dollars per year in lower fuel costs. 
For five Northeast states, savings are 
expected to be from $4 to $24 billion 
per state by 2050 with a net combined 
savings of over $200 billion by 2050.197

Energy storage, which provides need-
ed flexibility to the grid as renewable 
generation grows, is another emerging 
clean energy industry experiencing 
growth. The number of battery storage 
jobs grew 18 percent in 2018, reaching 
about 63,000.198 More storage is being 
added as costs fall, the technology 
improves, and new policy incentives 
are introduced. In 2018, 760 MWh of 
energy storage were added to the 
grid, a 45 percent increase over 2017, 
bringing cumulative storage to nearly 
2,000 MWh nationwide.199 By some 
estimates, more than 35 gigawatts 
of storage systems will be deployed 
in the United States in 2025.200 The 
development of the energy storage 
sector is also critical for smoothing dis-
ruptions in the electricity network—e.g., 
power outages, surges—which cost the 
American economy more than $150 
billion annually.201 

By investing in low-carbon supply chains 
as well as technologies, the U.S. can 
expand economic growth and employ-
ment while also gaining an advantage 
in global export markets. For instance, 
utilities invested almost $22 billion in 
the national transmission system in 2017 
and were planning to invest $89 billion 
from 2018 to 2021.202 In 2017, more than 
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100,000 Americans were employed 
in the smart grid, grid modernization, 
and advanced battery sectors, which 
combined generated over $2 billion in 
equipment exports.203 Grid modern-
ization also opens the opportunity to 
further develop the growing utility data 
analytics sector. In the United States, 
this market is expected to reach $1.4 
billion with a 60 percent market share 
by 2022.204 

Economic Diversification
In the short term, a transition which 
massively reduces the use of fossil fuels 
will negatively affect companies and 
communities most heavily involved 
in their extraction and production. 
As globally traded commodities, 
however, oil, gas, and coal are subject 
to high price volatility. Evidence shows 
that economies which rely heavily 
on extraction of natural resources 
including coal, oil, and gas generally 
do not exhibit sustained economic 
growth or diversified economies.205 
Appalachia, for example, was one of 
America’s poorer regions even when 
the coal economy was at its peak.206 
Economic growth, fiscal health, and 
employment often fall in tandem 
with declining commodity prices, 
especially when governments do not 
invest in “rainy-day funds” to smooth 
out these “boom-bust” cycles. And 
in fact, despite record levels of fossil 
fuel production, many companies and 
states heavily oriented toward coal 
and gas extraction and production in 
particular are currently faring poorly 
due to historically low prices. 

West Virginia, which has already 
experienced a major downturn in 
coal production, is now, only a few 
years after the shale gas boom began, 
experiencing a major downturn in its 
gas industry.207,208 Since gas spot prices 
began to fall under $3/MMBtu in 2014, 
West Virginia’s top gas-producing 
counties have lost over 1,500 jobs 
despite producing $4.8 billion worth 
of gas.209 A similar story is developing 
in Wyoming, with an economy where 

fossil fuels extraction (e.g., coal, gas, 
and oil) accounted for 20 percent of 
GDP and 7 percent of employment 
in 2016.210 With employment in 
Wyoming’s extractive sectors about 3.5 
times larger than the national average 
and industrial production about 
40 percent lower than the national 
average, it experiences a “mineral tax 
trap”—when energy markets collapse so 
do public revenues, leading to a need 
for austerity to balance budgets.211 

Diversification in Rural Economies
American foresters and farmers’ 
livelihoods are already experiencing 
climate impacts as rising heat, drought, 
wildfires, and extreme flooding are 
expected to increasingly disrupt forest 
and agricultural activities across the 
U.S.212 But there is a potential for a 
new rural economy that enhances the 
carbon storage potential of America’s 
natural and working lands, builds more 
sustainable economic development 
and job security, and increases 
the resilience of our ecosystems to 
growing climate risks. 

Forest restoration, agroforestry, 
and regenerative agriculture are 
all strategies with the potential to 
enhance carbon storage, economic 
development, and ecosystem health. 
Land restoration brings marginal land 
back into productive use, enabling 
the expansion of productive areas 
while keeping natural ecosystems 
intact. Ecological restoration is already 
a sizable contributor to economic 
activity—in 2015, the sector directly 
employed about 126,000 workers, 
more jobs than coal mining (79,000) 
or steel production (91,000), and 
generated about $9.5 billion annually 
in economic output.213 

Regenerative agriculture includes 
“no-regrets” practices that regenerate 
topsoil, such as such as cover cropping 
and crop rotations. These practices 
not only sequester carbon but can 
also increase agricultural productivity, 
improve soil health, and conserve 

By investing in 
low-carbon supply 
chains as well as 
technologies, the 
U.S. can expand 
economic growth 
and employment 
while also gaining 
an advantage 
in global export 
markets.
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biodiversity.214 Research shows that 
corn yields could increase between 
28 percent and 34 percent under 
regenerative practices; for wine grape 
cultivation, gross margins could be 
up to 50 percent larger than under 
conventional practices.215 Given the 
potential importance of regenerative 
practices to farmers’ bottom lines, 
large-scale food companies are seri-
ously engaging—in 2017 General Mills 
announced that by 2030 it will invest 
in regenerative agriculture practices 
on 1 million acres of farmland.216 These 
practices are gaining bipartisan 
support in statehouses across the 
country in healthy-soils legislative 
proposals that would provide support 
for farmers and livestock managers 

to revert from conventional practices 
that deplete soil carbon. As of June 
2019, nine states (California, Hawaii, 
Maryland, Nebraska, New Mexico, 
Oklahoma, Utah, Illinois, and Vermont) 
have passed healthy-soils legislation 
and about 25 others have proposals 
in place.217 

Paying forest owners and farmers not 
only to produce timber and crops 
but essentially to farm carbon could 
become an integral feature of the 
low-carbon transition. Many of the 
opportunities to increase carbon 
storage on natural and agricultural 
lands have net negative or low costs. 
Recent estimates are that over 220 
Mt CO2e of carbon storage could be 

achieved nationally by 2050 at less 
than $10/Mt CO2e.218,219 A number of 
federal and state policy and investment 
programs can help realize this potential 
in forests and farms. For example, 
California has implemented the 
California Healthy Soils Initiative, a 
pilot program that uses revenue from 
the state’s cap-and-trade initiative 
to provide grants of $50,000 to 50 
farmers to engage in sustainable land 
management.220 Carbon-rich soils and 
healthy ecosystems also provide far 
more effective and climate resilient 
underground storage of water—which 
will become increasingly critical in a 
climate-stressed world, as states like 
Texas have recognized.

Case Study: The Biogas Opportunity 
in American Agriculture 
Biogas produced from renewable, waste-derived 
feedstock has potential to curb GHG emissions from U.S. 
farms and landfills and create new revenue streams and 
environmental benefits in rural communities. Derived from 
the anaerobic digestion of wet-waste organics like manure 
and food scraps, biogas delivers climate benefits in two 
primary ways: it directly reduces methane emissions from 
decaying organic matter and displaces the use of fossil 
fuels.221 Raw biogas may be cleaned and upgraded to 
nearly pure methane, referred to as biomethane, that is 
interchangeable with pipeline gas. The fuel may then be 
used in sectors that are otherwise tough to decarbonize, 
such as industrial heat or heavy-duty freight, resulting in 
net-negative emissions over the fuel lifecycle. Supply is 
finite; a 2018 study found the potential for biogas derived 
from organic wastes could equal 18 percent of today’s 
on-road diesel consumption.222 

Production of biomethane used in transportation 
fuel markets has grown dramatically, from 1.4 million 
ethanol-equivalent gallons in 2011 to nearly 304 million in 
2018.223 This growth has been driven in large part by federal 
and state policies that account for the fuel’s GHG benefits. 
As of 2014, the EPA’s Renewable Fuel Standard (RFS) 
gives credits to biomethane delivered to transportation 
markets.224 At the state level, California’s Low Carbon Fuel 
Standard (LCFS) came into effect in 2011, allowing bio-
methane producers across the country to generate credits 
through the California renewable fuel market.225 California 
is also helping to accelerate waste-to-energy projects in 

areas like the Central Valley, a massive agricultural hub 
with dairies producing about 20 percent of the nation’s 
milk, through a targeted grant program which awarded 
nearly $70 million to bio-digesters in 2018.226 Oregon’s Low 
Carbon Fuel Standard, implemented in 2016, also credits 
biomethane using carbon intensity values certified by the 
California Air Resources Board.227 

Beyond emissions benefits, biogas and biomethane 
projects are providing an economic boost to many agri-
culture-dependent communities. CalBioenergy (CalBio) is 
working with California dairy farmers to develop, operate, 
and finance projects, and generate credits eligible under 
the federal RFS and California LCFS programs.228 

Equally important, biogas and biomethane projects are 
delivering benefits to local air and water quality. Missouri-
based Roeslein Alternative Energy (RAE) has emerged as 
a leader in this area. RAE uses waste-to-energy projects to 
drive ecological services and wildlife restoration, aiming to 
restore 30 million acres of native prairie plants to marginal 
lands over the next 30 years.229 In 2019, RAE partnered with 
Smithfield Foods, the worlds’ largest pork producer, with 
the goal of converting manure to energy at all Smithfield 
hog farms in Missouri by 2021. Once completed, these proj-
ects will improve air quality by eliminating open lagoons, 
reduce ground water contamination, and prevent methane 
emissions of roughly 850,000 tons of CO2 equivalent.230 
RAE also plans to convert erodible crop lands to polyculture 
prairies, which can be harvested and used as an additional 
biogas feedstock. This will improve wildlife habitat, reduce 
erosion, and control fertilizer run-off along rivers.231
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Finally, renewable energy has been 
improving local economics in rural 
America for years. Farms hosting 
renewable energy installations have 
income diversification and added 
financial security at a time of severe 
economic stress due to low commodity 
crop prices, extensive flooding, and 
trade disputes. In 2015, wind companies 
paid American farmers and other rural 
landowners hosting wind turbines over 
$220 million, with nearly three-quarters 
of that going to landowners in counties 
with below average incomes.232,233,234,235 
These communities also benefit from 
tax revenues and other income from the 
wind value chain.236 In 2017 renewable 
energy, low-emissions vehicles, clean 
fuels, grid technologies, and energy 

efficiency represented about 160,000 
jobs in the rural economies of 12 
Midwestern states.237 

Health and Ecosystem Benefits 
Benefits to human health and the 
environment, air and water quality in 
particular, are arguably reason alone 
to pursue a rapid All-In transition from 
fossil fuel usage. Each component of 
the fossil fuel supply chain generates 
pollutants with negative impacts on 
human health and the environment: 
coal mining disturbs habitat while 
mine tailings pollute streams and 
drinking water; oil and gas extraction 
and distribution are responsible 
for significant methane emissions; 
fossil-fired power plants are still one 

of the largest sources of air emissions 
in the United States despite the 
ongoing decline in coal generation; 
and coal ash wastes, which contain 
arsenic, mercury, lead, and other 
toxic contaminants, are a major risk 
to groundwater, drinking water wells, 
and local ecosystems, affecting 
humans exposed to these systems. 

EPA estimates that its 2015 rule on coal 
ash residuals, which is being delayed by 
the current administration, would reduce 
exposures to fish contaminated by coal 
ash pollutants, including over 3 million 
young children exposed to lead and over 
400,000 children exposed to mercury.238

Only a portion of fossil fuel’s pollution 
impact on local communities is currently 

Figure 4-2 |  Value of Incremental Health Benefits from Reductions in Fossil Fuel 
Generation Under the All-In Scenario

▲  In the All-In Scenario, benefits in 2030 from reductions in air pollution from coal and gas plants alone 
result in 5,700 avoided premature deaths (in addition to 7,000 deaths avoided from previous coal plant 
retirements), 70,000 fewer asthma episodes, and 290,000 avoided lost work days, all valued at an 
estimated $26 to $58 billion.318
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addressed by regulations. The Clean 
Air Act regulates air emissions from 
combustion of coal, oil and gas in 
power plants, vehicles, and industrial 
boilers. But many places still regularly 
experience exposures to air and water 
pollution in excess of levels set by 
EPA to be protective of human health, 
especially low-income communities 
located close to power plants, highways, 
industrial facilities, and landfills. As 
recently as 2017, air pollution accounted 
for over 109,00 premature deaths in 
the United States, and more than 40 
percent of the U.S. population was 
living in counties reporting unhealthy 
levels of either ozone or particle 
pollution.239,240 And even with fewer coal 
plants operating overall, sulfur emissions 
are actually increasing at some of the 
largest, most polluting coal plants. For 
example, at the Martin Lake plant in 
East Texas, SO2 emissions increased by 
54 percent between 2017 and 2018.241 
And although EPA issued a rule in 2015 
that requires managing of coal ash 
waste under the Resource Conservation 
and Recovery Act, older and closed 
landfills and ponds storing coal ash are 
grandfathered from this rule.

In 2017, an estimated 85,000 premature 
deaths resulted from exposure to fine 
particle pollution (known as PM2.5) in the 
United States.242 While coal-fired power 
plants are now responsible for only a 
portion of fine particle pollution in the 
U.S. each year (e.g., roughly 11 percent 
in 2011) retirement of coal generation 

creates an immediate improvement to 
ambient air quality.243 Since 2010, the 
Sierra Club’s Beyond Coal campaign 
has contributed to the shut-down 
of 270 coal plants, driving major 
reductions in particle pollution and 
avoiding over 7,000 premature deaths 
and over 80,000 asthma cases.244 The 
rapid retirement of nearly all remaining 
coal plants (and avoiding some gas 
generation) under the All-In scenario 
would significantly compound these 
benefits, by nearly eliminating coal’s 
contribution to remaining particle 
pollution by 2030. These benefits 
would begin immediately, with each 
successive plant closure, and continue 
out to 2030. As shown in Figure 4-2 
above, we estimate that retiring the 
258 remaining coal plants operational 
in 2018 and decreasing gas generation 
in line with our All-In scenario would 
avoid an additional 5,700 premature 
deaths annually; 70,000 fewer asthma 
episodes; 3,000 avoided cardiovas-
cular- and respiratory-related hospital 
admissions and emergency room visits; 
3,000 fewer non-fatal heart attacks; and 
290,000 avoided lost work days, at an 
estimated economic value ranging from 
$26 to $58 billion in 2030.245 

With this trend of coal plant retire-
ments that began in the last decade, 
emissions from transportation have now 
become the largest single source of 
fine particulates in the United States.246 
And premature deaths in the U.S. 
from exposure to ozone have been 

steadily increasing in the last decade.247 
Therefore, the estimates above, which 
focus on impacts from fossil-fueled 
electricity, are only a fraction of 
total benefits to health expected 
from with full implementation of the 
All-In scenario. Even greater benefits 
to air quality and human health will 
likely result from vehicle and building 
electrification, particularly in the period 
from 2030 to 2050. Moreover, a shift to 
more sustainable agricultural practices 
under the All-In will further reduce dust, 
application and storage of manure, and 
fertilizer use, all of which also contribute 
significantly to ground-level particle 
pollution. The upshot is that the total 
elimination of much of the very large 
negative health consequences of fossil 
fuel combustion is feasible by extending 
the All-In scenario strategies in 2030 to 
complete decarbonization in 2050. 

A rapid transition away from coal power 
generation would also reduce risks 
to water quality and local ecosystems 
in communities located near coal ash 
waste ponds, one of the largest sources 
of industrial pollution in the United 
States.248 In 2012, 470 coal-fired electric 
utilities generated about 110 million 
tons of coal ash.249 Dozens of spills at 
coal ash ponds have been recorded 
since the 1950s; the largest of these 
occurred in 2008 at the Kingston Fossil 
Plant in eastern Tennessee, resulting 
in 4.1 million cubic meters of coal ash 
flowing into Watts Bar Reservoir, and 
remediation costs over $1 billion.250 
Based on groundwater monitoring 
data from 265 coal plants, 91 percent 
of these are currently contaminating 
groundwater with toxic substances 
at levels exceeding federal safe 
standards.251 Over 730 coal ash sites 
remain today. Closing remaining 
coal-fired power plants will eliminate 
new deposits of coal ash to these sites, 
thereby decreasing the potential for 
groundwater and ecosystem contami-
nation. But existing coal ash ponds still 
pose risks for additional spills, so further 
remediation of these sites could be a 
priority for the transition.
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Investments and Innovative Finance
The clean energy revolution will require 
significant new public finance to help 
realize further gains in energy afford-
ability. The level of public investment 
needed to achieve the All-In scenario 
will be large, but also consistent with 
other times in U.S. history when we 
set a major priority around a national 
policy goal, such as the New Deal and 
the Interstate Highway system. We will 
need to reverse the trend in declining 
government investment in fixed assets 
like infrastructure (Figure 4-3). 

There is ample positive precedent 
for broader federal investment. 
For example, the New Deal’s Rural 
Electrification Administration stepped 
in to fill the credit void that prevented 
rural families from achieving electri-
fication, providing guaranteed low 
interest loans to rural co-ops. As late 
as 1935, 90 percent of rural homes 
had no electricity; by 1950, 90 percent 
had electricity, and modest net profit 

was returned to the U.S. Treasury.256 
The Roosevelt Institute argues that 
with current unused capacity in the 
economy and low interest rates, public 
and private investment in decarboniz-
ing the U.S. economy of $1 trillion per 
year over the next decade would be 
worthwhile.257 

More investments will be needed in 
low-carbon infrastructure, such as 
high-voltage transmission lines, EV 
charging stations, energy storage, 
and smart grid technologies. New 
investments in grid modernization 
can help reduce the costs of grid 
integration for variable renewables. 
NREL estimates that the costs of 
EV charging infrastructure range 
from $1,857 per light-duty plug-in 
hybrid vehicle (PHEV) to $25,308 
per heavy-duty BEV.258 Under our 
All-In scenario, we estimate that 
there will be approximately 10 million 
new EV sales in 2030; for these 
light duty vehicles alone, the costs 

of charging infrastructure would 
amount to $13.6 billion in 2030. The 
federal government can also expand 
research and development spending 
to help drive down technology 
costs, for example, with storage and 
decarbonization in difficult to abate 
sectors, such as industry. The value 
of energy R&D is well established: 
Since the Advanced Research Projects 
Agency–Energy (ARPA-E) was funded 
in 2009, it has provided $1.8 billion 
in R&D funding to over 660 projects, 
resulting in 240 new patents, 71 new 
companies, and billions of dollars in 
private investment.259 New federal 
public spending could stimulate 
private production, jobs, and wages 
by boosting demand and encouraging 
private investment.260 Yet, between 
1978 and 2018, spending by the U.S. 
Energy Department on research in 
renewable energy totaled just $28 
billion in constant 2016 dollars—less 
than what Americans spent on pet 
food last year.261 

Case Study: A Carbon Neutral America  
Is a Healthy America
The connection between climate change and public health 
is clear. Burning fossil fuels contributes to air pollution and 
incidences of respiratory disease such as asthma nationwide. 
Climate change is also resulting in more frequent and 
extreme weather events, including heat waves—which are 
responsible for more U.S. deaths each year than hurricanes, 
lightning, tornadoes, floods, and earthquakes combined.252 
Rising temperatures also make new populations susceptible 
to vector-borne diseases carried by insects such as Dengue 
fever, West Nile Virus, Lyme disease, and malaria.253 

As the sector with a healing mission and a commitment to 
“first, do no harm,” the U.S. health care sector is recognizing its 
responsibility to protect patients, employees, and communi-
ties from the health impacts of climate change. Representing 
18 percent of U.S. GDP, the health care sector can use its 
purchasing power to drive the transition to clean energy and 
a low-carbon supply chain. Hospitals are also often one of the 
largest local employers, making them valued anchor institu-
tions and essential partners for advancing pollution reduction 
and climate resilience strategies in the communities they 
serve. Health care can also influence policy decisions at the 
federal, state, and city levels; work with health agencies and 
departments; and tap into national and international health 
organizations and networks to advance climate solutions.

Health Care Without Harm (HCWH), which joined We Are Still 
In in August 2018, works to foster climate-smart health care 

in hospitals and reframe the climate solutions discussion by 
broadening the conversation to include a powerful public 
health dimension. HCWH’s U.S. Climate and Health program 
aims to inspire the health care sector to take action, define 
goals and strategies, provide the tools and resources for 
implementation, design metrics to track progress, and build 
a community of practice and public momentum. Among its 
many programs, the Health Care Climate Challenge254 is a 
HCWH campaign pushing hospitals to adopt ambitious GHG 
reduction goals. To date, the 450 hospitals participating in 
this challenge have made commitments to reduce 3.6 million 
metric tons of CO2e, the equivalent of avoiding nearly 9 billion 
miles driven. Another HCWH initiative is the Health Care 
Climate Council,255 a leadership body of 19 health systems in 
32 states, serving 70 million patients per year with $200 billion 
in annual operating revenue. Collectively, these leaders are 
generating or purchasing over 2 million MWh of renewable 
energy annually, equivalent to the electricity needed to power 
250,000 homes for a year.



76   Accelerating America’s Pledge | 2019

The Dawn of a New American Economy4

While total energy system costs are not 
estimated in this study, recent studies 
of deep decarbonization (generally 
80 percent emissions reductions) in 
the United States out to 2050 have 
generally found additional up front 
system investment costs to be fairly 
modest—typically less than 2 percent 
of the U.S. GDP (See section 5 of 
technical appendix). One recent study 
found that an additional $2.6 trillion 
will be needed for capital investments 
from 2017 to 2050 compared to 
business-as-usual, but that fossil fuel 
savings over this period ($5.5 trillion) 
will more than offset those costs.263 
With energy spending as a percentage 
of GDP in decline, it is likely that total 
energy spending would be consistent 
with historical levels. (Figure 4-4). 
We think the pace of change in the 
power sector, light-duty transport, 
and in some buildings can be even 
faster than depicted, given how the 

costs of renewable energy have been 
consistently overestimated in the 
past.264 Moreover, estimates of total 
energy system costs also exclude the 
large avoided social costs from fossil 
fuel combustion, such as the health 
costs that amount to billions of dollars 
a year described above.265

A key element of reorienting investment 
to realize the potential of the All-In 
scenario will be to remove fossil fuel 
subsidies (including those for gas pro-
duction)—estimated at up to $27 billion a 
year266—that artificially prop up fossil fuels 
and slow investments in more efficient, 
low-carbon technologies. Moreover, the 
federal government could offer loan 
guarantees for green investments and 
create a public green investment bank 
to lend directly to green startups. This 
could be accompanied by the incorpora-
tion of a decarbonization mandate 
into the Federal Reserve Bank’s (Fed’s) 

monetary policy.267 Public green banks 
and the federal government can use 
long-term debt to finance decarboniza-
tion, and the Fed could act as a buyer of 
last resort. 

The federal government will need to 
establish the regulatory framework to 
redirect private sector investment away 
from fossil fuels. The Fed could conduct 
‘stress tests’ on commercial banks 
that look at fossil fuel stranded asset 
risk, while also allowing lower capital 
requirement for green investments, 
such as green bonds.268 There is a 
need for the Securities and Exchange 
Commission to require banks, insurance 
companies, asset managers, and others 
to report on climate-related risks, 
including risks associated with stranded 
fossil fuel assets, in their financial disclo-
sures, drawing on the recommendations 
of the Task Force on Climate-related 
Financial Disclosures.269 

Figure 4-3 | U.S. Non-Defense Investment

▲  The decades-long decline in federal non-defense investment will need to be reversed. 
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Figure 4-4 | Energy Spending in the U.S. as a Percentage of GDP 

▲  U.S. energy spending is near historic lows. The additional energy system costs associated with the  
low-carbon transition would likely be comparable to historical averages. 
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The Costs of Waiting
The costs of climate change are expected to progressively increase with mean global temperature change.271 
In the United States, Hsiang et al. (2017) have estimated that each increase of 1°C would lead to a mean reduc-
tion of about 1.2 percent of GDP due to impacts on agricultural production, coastal storms, crime, mortality, 
labor, and energy demand.272 But mitigation can reduce these costs. The U.S. National Climate Assessment 
has estimated that in a high-emissions scenario (Representative Concentration Pathway 8.5) climate change 
would cost the U.S. more than about $510 billion dollars annually in 2090 (2015 dollars), but reduced warming 
(Representative Concentration Pathway 4.5) would reduce the annual damages to about $280 billion in 2090. 
The largest avoided damages include reductions in extreme temperature mortality ($140 billion), lost labor 
hours ($160 billion), and coastal property loss ($120 billion).273,274 Costs of adaptation measures would generally 
be a fraction of the avoided damages. For example, the incremental costs of making infrastructure resilient 
to climate change have been estimated to be around 3 percent of the total infrastructure costs.275 And there 
are significant co-benefits to climate change adaptation: A recent global study estimated that investing $1 in 
adaptation in five key areas could yield between $2 and $10 in benefits.276 

Recent experience with the costs of a disrupted climate strongly suggest that these historical estimates are 
far too low. For example, estimates of the level of investment needed to make California’s electric grid safe 
to operate during the newly intensified and extended fire season range up to $150 billion, and the cost of 
temporary shutdowns during the decade that work would take appear to be running about $5 billion a year 
for one power utility in one state.277

4The Dawn of a New American Economy
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In the agriculture and natural land sector, 
spending could be redirected towards 
more sustainable land management. The 
federal government spends more than 
$20 billion a year on subsidies for farm 
businesses, with the lion’s share going to 
the largest producers of corn, soybeans, 
wheat, cotton, and rice.278 The money 
currently spent on subsidies and price 
supports should be redeployed to incen-
tivize more climate-friendly practices. 
The conservation title of the Farm Bill279 
could be expanded, allowing for higher 
payments for cover cropping and more 
land under easement and enrolled in the 
Conservation Reserve Program. Lastly, 
crop insurance could be reformed by 
awarding farmers with lower rates and 
expanded coverage if they shift to more 
sustainable management practices.280 

Even when low-carbon technologies 
result in lower lifetime costs, upfront 
costs can be a barrier that require new 
public finance and innovative programs. 
Federal tax credits can expand to 
emerging technologies. States and 
local municipalities can also adopt 
complementary fiscal policies similar 
to support for renewables, particularly 
for consumers. Twenty-one states 
offer about 60 financial programs for 

residential renewables, such as loans, 
rebates, and tax incentives.281 California, 
Massachusetts, and New York have 
introduced new incentives for solar 
PV-plus-storage projects.282 These 
renewable energy finance programs 
could be expanded in scope to include 
vehicle and building technologies 
and be brought to new states. Green 
banks, which blend limited public 
capital with private investment, can 
be important drivers for scaling up 
low-carbon technologies by providing a 
range of financing options, loans, credit 
enhancement, bonds, and securitiza-
tion. There are now 14 green banks at 
the state and local level, providing $676 
million in financing in 2018.283

Cities can offer personal property tax 
exemptions for investments in various 
renewable energy technologies, as has 
been done for solar thermal and solar 
PV in Washington, D.C.284 City gov-
ernments can use renewable energy 
certificates (RECs) to purchase electric-
ity more cheaply in bulk. New business 
models, such as solar leasing and 
energy service companies (ESCOs), can 
help make renewable electricity more 
affordable to consumers. Peer-to-peer 
energy trading platforms can allow 
consumers with distributed energy 
generation to be prosumers and make 
higher returns than selling excess 
energy to the grid.285

Extending and enlarging federal tax 
credits for EVs and heat pumps would 
help address the upfront costs of 
electrification. The Milken Institute 
has identified a number of innovative 
financing mechanisms for EVs, includ-
ing the use of multibank community 
development corporations to extend 
credit to small-businesses, real estate 
development, and affordable housing 
construction; interest rate buy-downs; 
and the use of dealer commissions 
by utilities to incentivize EV sales.286 
The charging infrastructure could be 
financed by municipal green bonds, 
small business microloans, and pooled 
procurement funds that save costs 
through bulk purchases.287

A number of policy responses can 
help building electrification, including 
rebate programs for heat pumps, as 
is being done in Boulder, Colorado288 
and the bundling of electrification 
with demand for flexibility customer 
programs.289 One notable financing 
mechanism is Property-Assessed Clean 
Energy (PACE) financing, which allows 
property owners to borrow money 
to pay for renewable energy and/
or energy-efficiency improvements, 
including electrification, where the 
borrowed money is repaid via a special 
assessment over a period of years. 
PACE financing has grown exponential-
ly nationwide from about $208 million 
in 2015 to $868 in 2018.290

A Fair Transition for Fossil Fuel 
Workers and Communities

The Challenge
As we plan for a transition to a 
zero-carbon economy, we will need to 
ensure a worker-centric, fair transition 
for all fossil fuel industry workers and 
impacted local communities. Rapidly 
phasing out remaining coal generation 
and reducing reliance on gas and oil 
by 2030, as envisioned in the All-In 
scenario, will mean economic hardship 
for many workers and communities 
dependent on fossil-based industries 
whose economies are less diversified. 
When any large mine, factory, or plant 
closes, effects ripple throughout 
the economy, as local government 
budgets shrink, provision of essential 
public services becomes more difficult, 
reduced spending forces the closure of 
local small businesses, and the housing 
market loses value. Job and income 
loss can increase levels of stress, 
leading to drug and alcohol addiction, 
domestic violence, and divorce.

We are already seeing these kinds 
of impacts today, but for reasons 
that are often independent of the 
energy transition. A range of automated 
technologies have taken the place of 
humans in the coal mining industry—the 
key reason that employment in the 
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coal industry has fallen over several 
decades even as production grew. One 
of the early harbingers of automation 
in coal mining was the shift from 
labor-intensive underground coal mines 
in Appalachia to the more automated 
open surface mines of the West. 

As globally traded commodities, oil, 
gas, and coal regularly go through 
boom-bust cycles characterized by 
periods of high prices, economic gain, 
and increased industrial activity followed 
by periods of low prices, economic slow-
down, and decreased industrial activity. 
But each region also goes through a 
decline as its reserves are depleted. For 
example, the once robust oil fields of 
Los Angeles County are now a shadow 
of their former production. The current 
downturn being experienced in many 
shale gas and coal communities due to 

oversupply and low prices is different—it 
is driven by increased production of 
gas and lower demand for coal, not 
depleted supply—and is hitting supply 
chains as well as local economies and 
families. 

The low-carbon transition is only one 
of many trends poised to impact 
fossil fuel industries and the entire U.S. 
economy going forward. Technological 
changes, artificial intelligence, increasing 
automation, and changing customer 
preferences are just a few mega-trends 
driving transitions to new industries, 
technologies, and practices. In addition 
to expected improvements in fuel 
efficiency and growth in U.S. EV sales 
under the All-In scenario, which could 
lead to 18 percent decline in liquid fuel 
consumption compared to business as 
usual, other factors including changing 

car ownership patterns and autonomous 
vehicles will also impact demand for 
oil.291 The U.S. coal industry is also 
being buffeted by a wide array of forces 
beyond competition from renewable 
energy sources—increasing automa-
tion, productivity gains (i.e., workers 
can produce more coal per hour), 
global competition, and environmental 
requirements. 

The Opportunity
As forward-thinking states and 
communities are demonstrating, 
however, proactive planning which 
acknowledges the low-carbon 
transition is happening can lessen or 
even negate impacts on employment 
and economic activity. Planning ahead 
can also position regional economies 
for more sustainable growth, through 
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diversifying economic activity in ways 
that avoid volatile cycles associated 
with fossil fuel prices but also other 
myriad challenges of competing in a 
dynamic, globalized economy. 

Proactive planning and collaboration 
across government, industry, and 
unions will be critical to finding 
solutions for fossil fuel workers who 
have been the backbone of the nation’s 
energy system for so long. Working with 
affected communities to collaboratively 
develop a clear plan so that fossil fuel 
workers and communities are not left 
behind in the transition will be essential 
to building political buy-in and durabil-
ity for an All-In scenario. Solutions will 
need to be tailored to each community, 
rather than “one-size-fits-all.” Together 
with workers and communities in 
transition, policymakers have to address 
three fundamental questions: How to 
transform former fossil fuel sites, how 
to support communities and workers 
negatively impacted by plant and mine 
closures, and, over the long-term, and 
how to restructure and diversify local 
economies so that the loss of a single 
plant or decline in one industry is 
not fatal. 

Former fossil fuel sites such as closed 
coal mines often boast access to 
existing infrastructure assets like 
rivers, highways, railroads, and 
utilities, making them prime areas 
for redevelopment. Several states 
are responding with smart policy to 
address this opportunity. Pennsylvania 
has rolled out an initiative to repurpose 
its former coal plants, including as 
medical marijuana farms, warehouses 
and data centers.292 Using contaminat-
ed mined land for renewable electricity 
generation can transform these liabil-
ities into revenue generating assets, 
and is a trend catching on in many 
states.293 Federal funds are converting 
a coal mine in southwestern Virginia 
into a solar farm to power nearby 
data centers serving government and 
commercial clients.294 Washington 
State’s largest coal mine, which closed 

in 2006, and an adjacent coal plant 
slated to close by 2025 are being con-
verted into one of the state’s largest 
solar projects.295 In Massachusetts, a 
former coal-fired power plant site is 
being transformed into a world-class 
logistics port, manufacturing hub, and 
support center for the offshore wind 
energy sector.296 Finally, in Illinois, 
legislation has been introduced to 
convert uneconomic coal plants into 
solar-plus-storage facilities.297

Assistance targeted to support workers 
in the transition can include income 
support, pensions, health insurance, 
and access to educational and training 
opportunities to develop, upgrade, 
or expand into new skill areas geared 
toward tomorrow’s growth and 
emerging industries. The transition 
presents an opportunity to build a more 
equitable and cohesive American work-
force than our current, highly unequal 
one. Clean energy industries can in 
some cases employ displaced coal and 
other fossil fuel workers. As previously 
discussed, the clean energy industry 
has become a major U.S. employer, 
creating employment opportunities 
for blue-collar workers in some of the 
country’s most fossil fuel-heavy states. 
The solar (242,343 people) and wind 
(111,166) industries employ about four 
times as many people in the generation 
side of electricity as coal (86,202), for 
instance.298 Adding in coal mining jobs 
(74,831), solar and wind still have twice 
as many people working in them.299 
In short, between employing twice 
as many people in industries that are 
growing vs. an industry that is shrinking 
simply because the markets have 
shifted, solar and wind jobs provide a 
clear opportunity. 

Retraining programs are not an ironclad 
guarantee of new employment in 
clean energy for fossil workers. One 
challenge for coal miners that want to 
switch industries is that the location and 
number of renewable jobs will not be 
one for one with coal miners available 
in states such as Kentucky and West 

Virginia. Furthermore, the right appren-
ticeship and training programs have to 
be available. Some state governments, 
non-profits, and even the private sector 
have tailored retraining specifically for 
unemployed coal workers. In Illinois, the 
government supports training designed 
to increase growth in renewable 
industries. The Future Energy Jobs 
Act (FEJA) authorized a total of $30 
million to develop and establish clean 
energy-related job training programs 
over 12 years through the Workforce 
Development Implementation Plan.300 
However, the effectiveness and 
success of programs to attract and 
retain displaced workers is still mixed, 
and older workers in particular are 
less likely to be successfully retrained 
and reemployed.301 

A few promising solutions being 
implemented in different regions, 
however, raise optimism. Colorado 
created a Just Transition Office—the 
first-of-its-kind office—charged 
with creating an equitable plan for 
coal-dependent communities and 
workers and armed with a dedicated 
staff and an advisory committee of 
diverse stakeholders.302 The creation 
of the Just Transition Office represents 
an explicit recognition by the state that 
the transition to a low-carbon economy 
will entail adverse impact on some 
workers and communities. Minnesota’s 
recently-introduced bill laying out 
a plan for achieving 100 percent 
carbon-free energy includes a number 
of equity considerations, such as 
directing the Public Utility Commission 
to create high-quality jobs with wages 
that support families and ensuring 
that workers have the necessary 
tools, opportunities, and economic 
assistance to adapt successfully during 
the energy transition, particularly com-
munities that host retiring power plants 
and contain historically marginalized 
and underrepresented populations.303

Providing funds for transition assistance 
for workers will also require innova-
tive finance. Some states including 



Accelerating America’s Pledge | 2019   81

Colorado, Montana, and New Mexico 
are using securitization—giving 
coal-owning utilities the option to 
issue bonds secured by the certainty 
of customers paying their bills—as a 
tool to pay off stranded coal assets and 
provide transition funds to affected 
communities.304 New Mexico’s “Energy 
Transition Act” enables the state’s 
utilities to use securitization to refinance 
investments in coal-fired power plants 
that retire operations early. A portion of 
the revenues from the bond sale will go 
towards economic development in coal 
communities and assist displaced work-
ers after the closure of facilities such 
as the coal-fired San Juan Generating 
Station, planned for 2022, and the 
enormous Four Corners Power Plant, 
planned for 2032. Starting in 2026, the 
legislation also requires that 25 percent 
of workers employed during the con-
struction of new electricity generation 
facilities come from to-be-established 
apprenticeship programs.305

Similarly, finance will need to be 
made available at the municipal level 
when plants close. In New York, $45 
million in “gap funding” was made 
available to help replace property tax 
revenues a closed power plant would 
have generated.306 In Tonawanda, 
New York, NRG—the operator of the 
town’s coal-fired Huntley Power Plant—
began to reduce production and tax 
payments to the town as falling cost of 
gas made the coal plant economically 
uncompetitive. Between 2008 and 
2012, the town lost $6.2 million in tax 
revenues. A diverse coalition, including 
the Kenmore Teachers Association, 
the Western New York Area Labor 
Federation, the United Steelworkers 
of America, Tonawanda, the IBEW 
Local 41, and the Clean Air Coalition of 
Western New York, came together to 
develop a vision for the town’s future.307 
The resulting plan, “Growing the 
Town’s Economic Future,” was released 
in 2017 and received financial support 
from the state legislature to implement 
the strategies outlined in the report.308 

An Equitable Transition For All

The Challenge
Existing inequalities in the energy 
system should not be compounded 
in the low-carbon economy. A fair 
transition for fossil fuel workers and 
communities must be in addition 
to transition programs targeted 
at under-resourced, marginalized 
communities that are hit first and 
worst by climate change impacts. 
Transition programs should also target 
communities that have experienced 
environmental racism that left them 
with the negative environmental con-
sequences of fossil fuel use without its 
benefits. Not all fossil fuel communities 
have been enriched and many face a 
legacy of toxic environments and deep 
poverty. These overlapping transition 
challenges can be met through smart, 
expansive programs that both address 
the challenges specific to the cessation 
of fossil fuels and mitigate the historic 
burden on marginalized communities 
from fossil fuel use or other reasons.

4The Dawn of a New American Economy
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The evidence is overwhelming. Climate 
change will impact everyone, but the 
negative impacts will not be shared 
equally. Low-income communities 
in both urban and rural areas will be 
disproportionately impacted by climate 
change relative to other communi-
ties.309 We are already seeing this play 
out in the aftermath of devastating 
hurricanes affecting Texas, Puerto Rico, 
the Carolinas as well as the wildfires in 
California. Low-income communities 
already have higher rates of many 
adverse health conditions, are more 
exposed to environmental hazards, 
and take longer to bounce back from 
natural disasters. For instance, low-in-
come, households of color, and renting 
households, particularly in rural areas, 
are energy cost-burdened.310 Many 
live in homes without air conditioning 
and sufficient insulation to keep cool, 
increasing the risk of heat stress 
illnesses. Likewise, facilities emitting 
dangerous particulate air pollution like 
soot disproportionately impact low-in-
come communities and communities 
of color, causing devastating impact on 
human health including severe asthma 
attacks, heart attacks, and premature 
death.311 These impacts compound 
socio-economic disadvantages borne 
of decades of inequitable economic 
development, public disinvestment, 
and gentrification, among other things. 

Furthermore, access and deployment 
of low-carbon technologies and their 
cost-savings, employment opportunities, 
and other benefits must accrue to every-
one including low-income households. 
Less than half of U.S. community solar 
projects have any participation from 
low-income households—who stand to 
benefit the most from access to renew-
able energy and lower utility bills.312 Of 
projects that do include lower-earning 
families, only about 5 percent involve a 
sizable share, or more than 10 percent. 
To date, public support of low-carbon 
technologies and products are not 
equally benefiting low-income house-
holds. EV tax credits, for example, have 
been claimed primarily by high-income 
households.313 The U.S. EIA, citing data 

from the 2017 National Household 
Travel Survey, reported that two-thirds 
of households that buy EVs have 
annual income in excess of $100,000, 
nearly twice the nationwide average.314 
There are also disparities in rooftop 
photovoltaics deployment in the country 
with Black- and Hispanic-majority census 
tracts showing significantly less rooftop 
PV installed.315 

The Opportunity
The climate crisis presents an 
opportunity to address another major 
crisis in our society: rising inequality. 
To the extent decarbonization and 
equity goals can be aligned in terms of 
public policy and political strategy, not 
only can we break the long history of 
environmental racism at the center of 
climate change impacts today but also 
create a more inclusive and prosperous 
economy for all. 

The low-carbon transition is a 
collective good and has to be driven by 
significant public investment. To seize 
the opportunities afforded us by the 
investments needed to reduce carbon 
emissions and protect against climate 
risks, policymakers at every level of 
government will need to pay attention 
to where the money is invested and 
who benefits. The policy approaches 
may vary from state to state and region 
to region. However, they should all 
explore how policies and programs can 
target resources to ensure that margin-
alized and low-income communities 
will see a fair share of the economic 
benefits of the low-carbon transition. It 
will be equally important that policies 
are developed from the bottom up, 
informed by the impacted commu-
nities. Local knowledge, community 
leadership, political transparency, 
and governmental accountability will 
be key for an equitable transition to a 
low-carbon economy. 

In response, there have been federal, 
state, and local efforts to close the 
equity and access gap. The Renew300 
Initiative aims to install 300MW of 

solar PV (enough to power 50,000 
homes) on federally assisted housing in 
programs such as the U.S. Department 
of Housing and Urban Development’s 
rental housing portfolio, U.S. 
Department of Agriculture’s Office 
of Rural Development Multi-Family 
Programs, and rental housing support-
ed by the Low-Income Housing Tax 
Credit. Several states have developed 
policies to further include low-income 
individuals and provide households 
with more access to low-carbon tech-
nologies. Many states have integrated 
rooftop solar into their low-income 
weatherization assistance programs. 
In California, low-income eligible 
applicants can receive an additional 
compensation of $2,500 under the 
state’s Clean Cars 4 All Program 
towards low-carbon vehicles.316 And 
San Diego Gas & Electric is placing 
at least 10 percent of new charging 
stations in low-income areas.317 Oregon 
and other states have established a 
used EV tax credit to help make EVs 
more accessible to low-income resi-
dents. These are good initial steps, but 
much more work will be needed to link 
climate action with equity and inclu-
sion. Considerable effort is required to 
ensure that equitable climate policy is 
viewed as an essential element rather 
than an afterthought. 

There is no universal blueprint for 
implementing a fair transition to a 
low-carbon economy, but acknowl-
edging and planning for a transition far 
in advance is the best way to address 
it. The process for a comprehensive 
transition strategy that includes social, 
fiscal, and economic redevelopment 
may take a decade, or even longer. A 
fair transition under the All-In scenario 
is possible provided that local, state, 
and federal leaders start immediately, 
and collaborate on solutions. The 
more policymakers can work together 
with local communities and workers 
dependent on the fossil fuel industry 
and low-income communities, the 
better positioned the country will be 
to equitably share the benefits of a 
low-carbon economy. 
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Conclusion

A remarkable story of bottom-up, transformative climate leadership is playing out 
today across America. This story contains in it the seeds of how we can succeed in 
growing our economy while emerging as the global leader to solve the global crisis 
of climate change. States, cities, businesses, and others have doubled down on 
their commitments and are driving forward new, robust policies to reach ambitious 
climate goals. These policies lay the groundwork on which expanded national 
policies can be built. A transformed climate politics—built on bottom-up initiatives, 
grounded in the local needs and opportunities across our diverse nation—will benefit 
not only our people, our economy, and our country, but also contribute to a global 
strategy to address climate change. 

This report analyzes potential outcomes from these diverse and broad-based climate politics. New market dynamics, 
technological innovation, and political momentum can support a broad, inclusive, and comprehensive American climate 
strategy. Bottom-up leadership today provides a solid foundation for accelerating “All-In” national re-engagement after 
2020. Current measures by states, cities, and businesses are already making a significant difference—potentially enough to 
reduce emissions 25 percent below 2005 levels by 2030. Going further, bottom-up climate action can deliver reductions 
of up to 37 percent. With transformed national politics and an all-in effort, we can reduce emissions up to 49 percent. Such 
reductions would put us on a pathway toward mid-century net-zero emissions. 

If America takes the bold steps presented in this report, it will look very different in 2030 and beyond compared to today, 
yet will hold true to its core strengths. America will be an economic powerhouse, and it will be leading in industries like 
renewable energy, the smart grid, and zero emissions vehicles. It will remain the breadbasket of the world, and the farms 
will use climate-smart practices to get the most out of the land while not depleting it of carbon and nutrients. Americans will 
commute to work by walking, public transit, telecommuting, or with an electric car. They will heat and cool their homes com-
fortably, and they will do so with electric heat pumps and HFC-free air conditioners. Children can enjoy the outdoors in every 
city and town, and parents will not have to worry about the air that they are breathing or the climate that they are inheriting.

This vision is possible. But reaching transformational goals will require transformational thinking. Comprehensive 
approaches will require continued acceleration of efforts from the ground up, including citizen engagement to drive 
change across all 50 states across the nation. Action must be built around a suite of ambitious city, state, and business 
policies, but also needs a massive boost from full U.S. federal engagement by the Executive and Legislative branches. 
The current trends are promising, but much work lies ahead to deliver an aggressive level of action every year for the next 
one, two, five, and ten years. Transforming our politics to achieve such audacious goals is our task—and with the vision and 
boldness of our country’s rapidly expanding ranks of leaders and citizen actors, it is within our reach. 
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