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INTRODUCTION

The climate crisis threatens our lives and livelihoods. The
evidence is clear: we must flatten the warming curve, and fast. The
Intergovernmental Panel on Climate Change (IPCC),*? the U.S. National
Climate Assessment,** and other reports give us the scientific imperative
for action. It is scary stuff. But too much of the climate movement of the
past was about what climate change is doing to us, and not about what
climate action will do for us. Taking action does not require austerity
and scarcity. Done well, it will result in more wealth, more fairness,
better jobs, and more security for every American. We already have the
technologies needed to avert catastrophe. We just need the American
optimism and the political will to deploy them on an unprecedented
scale. To ignite this transition, we need Congress to act. This report
provides a framework for Congress to finally do what is necessary to
build the clean energy future we all deserve.

Choosing action means choosing American wealth and American
leadership. Individually, we will benefit from better technology, cheaper
energy, and things that simply work better. The transition will make our
economy stronger, drive innovation, and create millions of new careers
that cannot be outsourced overseas. It will also ensure that America is
not left behind as other countries develop the technologies of tomorrow.

What we are describing is a future with an improved quality of life,
more fairness, and better products. Cars will be better—safer, cleaner,

Too much of the climate
movement of the

past was about what
climate change is doing
to us, and not about
what climate action
will do for us. Taking
action does not require
austerity and scarcity.
Done well, it will result
in more wealth, more
fairness, better jobs, and

more security for every

American.

quieter, and you will never need an oil change. Indoor air quality will improve. Windows
will be solar panels so that whole skyscrapers, and not just roofs, generate clean electricity.?
The materials used to build homes and office buildings will store carbon instead of being a
significant source of carbon pollution.®’” By powering American homes with clean energy,
electricity prices will be more affordable and more stable. Clean energy is already cheaper in

many instances, and prices continue to drop fast.®
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Our neighborhoods will become healthier and more livable. Cleaner air will mean thousands
fewer deaths and millions fewer children suffering from asthma.*!° The power will stay on
during severe weather events because of more resilient electric grids. Green infrastructure
will better protect homes and communities from flood waters.!! More trees and green

spaces will make the places where we live more appealing and summer temperatures

more bearable. Farming and rural economies will benefit from new sources of income

and investment, as well as greater protection from extreme wildfires, droughts, and other
growing threats. If we do this right, the people and communities that have been treated
unfairly, exposed to chronic pollution, and left out of economic progress in the past stand to
gain the most in the transition.

And finally, after 50 years of talking about it, we can achieve true energy independence. The
oil price war earlier this year made clear that U.S. oil remains captive to the ups and downs
of global markets and foreign powers. Nothing could be further from “independence” than
leaving American workers and consumers constantly exposed to other nations’ whims.

ACHIEVING A CLEAN ECONOMY WILL CREATE MILLIONS OF NEW JOBS in our country
and positively impact household income.™ In the recent past, renewable energy jobs have
grown fast. Wind and solar jobs have been the two fastest growing professions in the nation in
the last 10 years, with roughly 60 percent growth rates.!® Studies estimate that every $1 million
shifted from fossil fuel-generated power to clean energy creates a net increase of five jobs.*

American leadership in manufacturing was once the foundation of a large middle class, and
it can be again if we focus on clean technologies. Building electric cars, wind turbines, and
energy efficient appliances in the United States will generate millions of new jobs.'> Making
the components of clean products here at home, such as batteries and low-emission cement
and steel, will amplify these jobs numbers many times over. Targeted investments to develop
the full supply chains for these products will put Americans to work. Outcomes of R&D
investments will also create new products, new materials, and new technologies, all of which
can be made domestically.'617

Job creation will not be limited to manufacturing. Constructing and retrofitting resilient and
energy efficient buildings and public infrastructure will also require huge numbers of skilled
workers. In rural America, climate-smart agricultural practices can help sustain and grow
farm jobs and agricultural economies. Incentives and carbon markets can pay farmers and
ranchers to sequester more carbon in soil—making them more productive and more resilient
to a changing climate.'®'® This money can diversify farm income and smooth the volatility in
traditional commodity prices.

There is a closing window not just to hold global temperature increase below catastrophic
levels, but also for the United States to create these new jobs domestically and ensure they
are good-paying jobs. If we do not choose to act soon, these industries will be dominated by
other countries and the jobs will be created overseas. We must not miss our opportunity to
again lead global economic development for the next century.
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HOW, SPECIFICALLY, DO WE ACHIEVE THIS CLEAN ENERGY FUTURE? Developing these
It is time to decarbonize everything possible: our cars, our homes, our
public transportation, and our office buildings. In the near term, we

must continue to significantly grow solar and wind energy, energy the next techno]ogical
storage, and electric vehicles while conducting more research into

new technologies, advanced biofuels, and smaller and safer nuclear
power. Putting as many things as possible “on the grid” means they businesses. With a

solutions will drive

revolution for American

can be pow.ered by clean energy. Dlst.rlbuted clean energy sources, gl obal m arketpl ace

better efficiency, and an advanced grid deployed at scale can meet the . .

increased demands of the future. This will be a significant effort, but 1001’(11’1g for climate

we have the technology to do it. solutions, the demand is
Millions of Americans want to personally participate in the clean too great for the United

energy transition, and we need federal policy to help them do so. States to ignore.
Limiting emissions will not hinge on any one person’s decision to have

a cheeseburger or fly for a vacation, but Congress can make clean

energy choices accessible to everyone. Investing in clean technologies

pays for itself in the long run, but many families cannot cover the

upfront cost. Congress can fix this problem, as it has before. In the 1930s, the U.S.

government massively increased home ownership by creating institutions that made

affordable mortgages possible.?’ Federal action can and should do the same for solar

panels, energy retrofits, electric vehicles, and clean technology—and this time around,

do so in a way that ensures all Americans benefit.
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The other currently available “technology” is our farms, forests, wetlands, and open spaces.
Protecting existing natural space and rapidly scaling new natural solutions will help
mitigate emissions and turn the warming trajectory back to 1.5 degrees Celsius. Current
approaches to carbon sequestration, if applied at scale, can mitigate an additional 9 percent
of the United States’ current net emissions annually.?* With the right incentives, farmers,
ranchers, and private landowners can significantly contribute to solving the climate crisis
and make money in the process.

But we need to be clear-eyed about this—there are solutions we need that we haven’t
created yet. New R&D will be required to reduce emissions from industrial processes,
aviation, and other sectors that are difficult to decarbonize. Developing these solutions will
drive the next technological revolution for American businesses. With a global marketplace
looking for climate solutions, the demand is too great for the United States to ignore.

BUT CAN WE AFFORD ALL OF THIS? OF COURSE WE CAN. These investments will pay
for themselves in new jobs, innovation, and most importantly, avoided costs. We should
not be asking whether we can afford to act on climate. We should be asking whether we
can afford not to. A failure to reduce emissions will create a real and permanent drag on
the economy. Previous economic recessions have been temporary; but without action,
severe climate impacts and their damage to our economy will become the new normal. At a
certain point, we will not rebound or recover.

Climate change will stunt economic growth because year after year, people and businesses
will lose income and their property and other assets will lose value. They will have less
money to put back into the economy for more productive uses because the costs of rebuilding
and recouping losses will continue to grow. Those costs will crowd out investments in
building new things. More frequent and extreme weather events will disrupt operations and
supply chains and permanently shutter many businesses. Already, about 40 percent of small
businesses never reopen after a disaster.?? Extreme heat will stress agricultural yields and
make outdoor work more difficult and dangerous.?® Over three million coastal homes in the
United States will face inundation from sea-level rise in coming decades.? This is in addition
to the 4.5 million U.S. homes already at high risk from wildfires? and inland homes at risk
from river and storm-surge flooding. These households may also lose an essential safety net
when insurance companies deem vulnerable areas too risky to insure.

The financial damage of climate change could hit sooner than some of the worst physical
impacts. Financial markets pull future risk forward in time, meaning that once investors
think an asset will lose value in the future, the price of that asset decreases today.?
However, markets do not always do this smoothly. Financial firms have historically missed
systemic risks, allowing bubbles to build until they burst. When they do, they can spark a
financial crisis. For example, at some point before coastal homes become uninhabitable,
the value of those homes will plummet. The losses will not just impact homeowners; banks,
insurance companies, investors, and millions of retirement accounts will suffer losses too.
Similarly, if financial markets continue to ignore that our nation’s transition to a clean
economy is inevitable, assets tied to fossil fuel reserves and other polluting sectors could
be dumped suddenly and disruptively in a “fire sale,” rather than through a gradual and
intentional shift out of those assets.?’
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THE PRICE TAG ON INACTION IS STAGGERING. According to

a peer-reviewed study, under a high-emissions scenario, climate-
driven temperature changes alone could cost the United States

9 percent of GDP by 2060 compared to a no-warming scenario.?
For comparison, during the worst of the Great Recession, real
economic output was down 8 percent relative to pre-recession
projections.? But for climate change this impact could be
permanent—essentially, the equivalent of a Great Recession-level
disruption every year. The drag on the economy will start soon and
escalate. Climate impacts could cost us 1 percent of GDP annually
starting as soon as 2030. Well before 2040, the cost could exceed 2
percent of GDP each year.* This level of loss would be an economic
catastrophe. And some impacts—like the change in our quality of
life and increased mortality—are more difficult to quantify, but no
less troubling.

So what is the alternative? Studies suggest that we can decarbonize
80 percent of the U.S. economy with an investment of 1 percent of
GDP or less per year. Achieving 100 percent net-zero emissions by
2050 might require 2 percent of GDP per year, due to the harder-to-
decarbonize sectors of our economy.* It is also important to note that
historically, economists have overestimated the cost of technological
transformation,® and underestimate the economic risk of climate
impacts.®® For example, the costs of inaction quoted above do not
account for increasing hurricanes or other catastrophic events, and
certainly do not consider the potential for a climate-driven financial
crisis. A sensible annual investment in decarbonization now will
help us avoid decades of economic decline.

In short, there is no viable scenario in which our country avoids
significant spending. We can wait and spend trillions of dollars

in a disorderly, unproductive manner to continuously respond

to our changing climate. Or, we strategically invest in climate
solutions now, largely avoiding the economic drag of inaction and
creating conditions for economic growth by investing in the jobs
and technologies of the future. When the COVID-19 crisis passes,
many politicians will once again say we cannot fund an aggressive
transition, and they will demand that Congress take a more
incremental approach. But we do not have the choice here. The
benefits gained and costs avoided make the case for going big and
doing it now.

America made similar investments in the past when it needed to.
In the last year of World War II, defense spending comprised about
40 percent of gross domestic product (GDP).* This investment
pulled the country out of the Great Depression and set up decades
of global economic primacy. In the 1930s, we rapidly built a

The Case for Climate Action: Building a Clean Economy for the American People
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changing climate. Or,
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now, largely avoiding
the economic drag of
inaction and creating
conditions for economic
growth by investing in
the jobs and technologies
of the future.
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national electric grid, going from 10 percent of rural households with access to electricity to nearly
100 percent in 30 years. Bringing electricity to these communities was the catalyst for expansive
local development.*® The same is true for our nation’s interstate highways, which provided a 600
percent return on investment over 40 years.** We must now make a similar commitment to building
a clean economy.

THE MOVEMENT FOR CLIMATE ACTION WILL ONLY SUCCEED IF IT
FOCUSES ON PEOPLE, both those who will benefit and those who need .
extra help. We cannot make the mistakes of previous climate efforts. Overall gI‘OWth m
While the economic benefits of climate action will be significant nationally, jobs is important, but
those benefits will not accrue equally to every state, every neighborhood,
and every individual. We must proactively make targeted investments
and create policies that mitigate uneven economic impacts of the climate careers available.
transition for specific regional economies, individuals, and lines of work—
and this effort must be central to any federal climate action.

so is the quality of

Climate action is not a two-dimensional problem to be solved by power players in Washington, D.C.,
and New York City. We must recognize that politicians and financial titans cannot solve this crisis
without engaging and earning the support of the people who are affected most. Low-income families
and communities of color have traditionally been left out of these conversations, even though they
are the most vulnerable to climate change impacts. Our country’s history of systemic racism has
resulted in these communities experiencing higher levels of pollution and associated health impacts,
as well as greater economic and housing insecurity. Climate change will exacerbate these stresses
unless there is an explicit focus on mitigating the causes and impacts and addressing the legacy of
environmental harms. We need to increase investment in these communities to improve residents’
health, grow clean energy generation, reduce energy cost burdens, build resilience to disasters, and
diversify and grow job opportunities.

Overall growth in jobs is important, but so is the quality of careers available. Union jobs generally
pay about 20 percent more than non-union jobs, and these higher wages are a proven pathway

to reducing income inequality.?” Yet in the last 40 years, union participation has dropped from 20
percent of the workforce to just over 10 percent.® Traditional energy sector jobs have historically
been high-paying, unionized jobs. But to date, the renewable sector has not replicated the same
benefits for its workers. If we are serious when we say climate action provides the best economic
opportunity for working people, we have to mean it. There is ample opportunity to create quality
careers in clean manufacturing, energy generation, and net-zero construction. The right policies can
ensure organized labor grows within the clean economy, and that its members thrive as a result.

The loss of manufacturing and industry nationwide has led to significant job loss and profound
impacts on local economies. This is clear in coal country, where some counties and states are largely
dependent on the jobs, economic activity, and taxes generated from mining. The market for coal-
related jobs has collapsed in recent years, hurting workers, their families, and their towns. We must
work with the people who are impacted by this shift to build an economic future and invest in the
infrastructure needed to achieve it. But many people have heard this before—and they are rightly
skeptical of promises for job training and incentives for education or high-tech opportunities that
often do not materialize. These workers and the places where they live are going to need substantial
investments, and we need to fully commit to paying.

Senate Democrats’
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© Science in HD

CENTRAL TO ALL OF THIS IS CONGRESS. Individual choices will only go so far, and private
sector action alone risks continuing the trend of externalizing costs and leaving people out.
Only Congress has the power to create nationwide goals, investments, and standards so the
whole economy, the weight of the federal government, and the power of American consumers
are all moving in the same direction. Through new federal climate legislation, Congress

can provide the policy tools necessary to align economic and policy forces and drive

deep decarbonization—and craft those tools to stand up to scrutiny by a federal judiciary
increasingly hostile to regulatory authority. Congress is also the only body that represents
all of us. It can and must create climate solutions that work for everyone. To get the votes
in Congress, we need to create a transparent process where diverse voices are heard—not
just wealthy individuals and special interest groups. We also need to fully recognize the
forces that are working to prevent meaningful climate action and break through the web of
misinformation that has been erected to block progress.

THE PURPOSE OF THIS COMMITTEE AND THIS REPORT IS TO SHOW THAT WE CAN
SOLVE THE CLIMATE CRISIS—SOLVE IT IN A WAY THAT WORKS FOR PEOPLE AND CAN
ACTUALLY HAPPEN. To do that, we engaged a wide range of constituencies. We conducted 10
hearings, spoke with dozens of experts, and received public comments from thousands of people
and organizations about the way forward. We reflected on the moral shortcomings of previous
congressional efforts on climate action and listened to voices that have too often been ignored in
the past. The consensus we reached is a significant breakthrough for climate action in the Senate.
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Legislation must now be developed to meet the overarching goals of the committee:

+ Reduce U.S. emissions rapidly to help achieve 100 percent global net-zero emissions
no later than 2050.

+ Stimulate economic growth by increasing federal spending on climate action to at least
2 percent of GDP annually—and ensure that at least 40 percent of the benefits from
these investments help communities of color and low-income, deindustrialized, and
disadvantaged communities.

« Create at least 10 million new jobs.

The climate movement is no longer a movement for just environmentalists. It belongs

to everyone who wants a strong economy, more and better jobs, a safe and healthy
neighborhood, energy security, and an overall better quality of life. We already have so
many of the tools and technologies that we need, and there is only upside to investing in
what we do not yet have. We also have economics on our side: on one side of the ledger,
there are unfathomable costs of damage from inaction, and on the other side are economic
opportunities and long-term growth. The coalition for climate action can include all
Americans because everyone stands to gain from this new future. Now is the time to put our
coalition to work and pass bold climate solutions.

Senate Democrats’
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THE ELECTRIC SECTOR

Rapid and drastic emission reductions in the electric sector are
technologically possible and can save people money, but we need
new federal policy and investments to accelerate the transition.

Americans, rightfully, make a few crucial demands of our electrical system. We want our
electricity to be reliable and affordable. Because of the climate crisis, we need it to be low

in carbon emissions. And to protect public health, it must also minimize other pollutants,
such as particulate matter and mercury. After much innovation, driven largely by public
mandates, tax incentives, and investments, it is increasingly clear that all four needs can be
met simultaneously. In fact, declining greenhouse gas emissions from electricity generation
can drive emission reductions economy-wide through “beneficial electrification.” As we
move towards the necessary goal of net-zero greenhouse gas emissions by no later than mid-
century, the electric sector will be called upon to do much of the heavy lifting.

Currently, electricity generation accounts for 27 percent of all U.S. greenhouse gas
emissions.® Yet, electric sector emissions have declined rapidly in recent years.* From 2005
to 2018, electric sector greenhouse gas emissions fell 27 percent,* even while U.S. electricity
use increased slightly.*? Recent emission declines can be mostly attributed to increased
energy efficiency and a rapid decline in the use of coal. But we are starting to see a more
fundamental shift driven by the growth of clean generation.

By the end of 2019, clean energy supplied over 38 percent of the electricity used in

our country, split almost evenly between nuclear power and renewables (including
hydropower).*® Last year alone, the U.S. electric sector added 23,000 MW in new capacity—
enough to power millions of homes—with wind and solar installations outpacing new fossil
fuel generation nearly two-to-one.** And wind and solar account for over 70 percent of the
new capacity scheduled to come online in 2020.% Still, the U.S. generating fleet turns over
slowly, and we are not moving fast enough to avoid the worst impacts of climate change. We
need new federal policy to accelerate the pace of this transition.

Senate Democrats’
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A very low-emission, or even completely decarbonized, electric sector is not only possible—it
is the economically favorable choice.*® The cost of constructing new renewable generation is
nearly even with the costs of running existing coal and nuclear plants.*” When utilities and
independent developers are looking to build new generation, renewables are frequently

the lowest-cost option.*® A recent study found that wind and solar could replace 74 percent
of the coal plants in this country and immediately save money for utility customers.*
Looking forward, installing only no- or very low-emission generators will result in the lowest
possible mid-century electricity prices.>*5* This would also offer health benefits to nearby
communities, especially if cleaner electricity is paired with electrification of cars and other
technologies that currently rely on fossil fuels.

The federal government must use every proven tool at its disposal—at a greater scale than
ever before—to speed the transition to clean electricity and beneficial electrification. These
tools include:

« Direct spending and financing to build new « Predictable, technology-neutral tax incentives
clean generation at a greatly increased pace. focused on emission reductions, to enable
long-term investment planning.
+ Investments in transmission to tie the grid
together across the nation via better long- « RD&D spending aimed at bending the cost
distance connections. curve for technologies that provide on-
demand, net-zero carbon emission electricity.
« Afederal clean energy standard, emission
standards, a carbon price, and/or other market
mechanisms to ensure the rapid adoption and
scale-up of proven technologies today.

Barriers still exist to achieving a completely net-zero grid, and we need to invest in
finding solutions. For example, rapid advances in short-term battery storage and demand
management are facilitating the integration of variable renewables—but the seasonality
of wind and solar remains an issue. We must innovate to develop affordable, longer-
term storage options that can balance the supply and demand for electricity on the scale
of months. We also need to develop ways to reduce the price of on-demand, low-carbon
generators, such as geothermal, advanced nuclear, biomass, or fossil generation paired
with carbon capture and storage. Since we can’t know yet which of these technologies
will provide the most affordable path to decarbonizing the last fraction of electric sector
emissions, we should develop all potential options now.5253

We will also need a variety of policies to reach net-zero greenhouse gas emissions in a
fair and just manner. Current electric emissions and co-pollutants damage public health;
particulate emissions alone lead to an estimated 21,000 deaths per year.> Low-income
communities and communities of color often experience higher levels of these pollutants
and resulting health effects. Federal policy must ensure improvements in public health
for low-income and environmental justice communities and co-optimize both health and
climate benefits.5¢
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Federal policies must also mitigate negative
impacts of the changing job market. Market forces
are already making natural gas and renewable
generation more competitive than coal and
nuclear plants. The reduction in coal jobs in
particular, both in mining and generation, has
been devastating for small towns in several states.
Nuclear and coal jobs are highly unionized and
have long provided good pay that families and
communities can build around. Conversely, the
number of renewable jobs is growing, but they are
more dispersed geographically and unionization
rates are much lower than in fossil fuels and
nuclear.’” We need to make targeted investments
to ensure displaced energy workers can find new
opportunities within their existing communities.
We also need new renewable jobs to provide good
pay and benefits and strong labor protections.

Given the favorable economics, a nudge from
the federal government will help unleash the
private capital needed to make our electric
generation and delivery system carbon free.
This transition will save customers considerable
money, improve public health, and if structured
correctly, spur reinvestment in communities and

“[T]he transition to a low-
carbon economy will also create
new jobs in this country for
example in modernizing the
grid, in building wind turbines,
In solar installations, and in
manufacturing electric cars and
batteries, and it will increase
the valuations of many assets.
Ensuring that the intellectual
property undergirding these
new technologies is developed

in the United States as opposed

to in other countries is critical
to helping the U.S. maintain its
technological, scientific, and
economic dominance.”'??

— Bob Litterman

Founding partner and Risk Committee
chairman, Kepos Capital; chair of the
Climate-related Market Risk Subcommittee,
Commodity Futures Trading Commission

workers who deserve fair treatment. A clean
electricity sector is a win for taxpayers, workers,
families, and the environment.
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Cleaner electricity provides many benefits

Reducing emissions and saving money

The electric sector offers the least expensive path to reduced emissions. The technologies
needed to achieve deep decarbonization in this sector are both commercially available
and economically viable. The most powerful tool for reducing emissions in the short term
is increased energy efficiency.* Efficiency upgrades allow people to continue to receive
the same benefits and enjoy the same level of comfort, while using less power. Much of
the potential energy efficiency improvements for production, transmission, and end use
of electricity remain untapped.>®

Across the United States, wind, solar, or natural gas generation already represent the
lowest-cost way to generate electricity.® And because the fuel is free for solar and wind,
they are increasingly hard to beat for lifetime operating costs. A February 2020 report
from the U.S. Energy Information Administration shows that on average, solar is the
cheapest way to add new generation, followed by wind in second place, and natural gas
in third. The costs of solar are expected to continue to decline dramatically through 2050,
while natural gas costs are projected to increase over the same period.®

A 2020 study found that a 90 percent clean grid can lead to lower electricity prices while
creating more than 500,000 net new jobs by 2035, compared to business as usual.®?
Additionally, a 2019 analysis of a federal policy designed to reduce electric sector
greenhouse gas emissions by 60 percent by 2035 found that it would prevent 30,000
premature deaths and provide net benefits of nearly $600 billion, while increasing
average retail electric rates by only 4 percent.®

Because most areas of the country still have relatively low levels of renewables in
their electric mix, we can deploy large additional numbers of low-cost wind and solar
generators without variability becoming a problem. States and Tribes are already
demonstrating that large amounts of renewables can work on the grid without issue.
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Iowa and Kansas both received more than 40 percent of their electricity from wind power in 2019.%
In New Mexico, wind and solar account for 32 percent of electricity generated in the state for 2020
thus far.® A solar project built on Jicarilla Apache Nation land will produce enough solar energy

to power 16,000 homes per year and move the State of New Mexico closer to its goal of 100 percent
carbon-free electricity by 2045.% And Hawaii is on track to hit 30 percent renewable generation by
the end of 2020;%” the state already experiences some days when renewable generation approaches
60 percent.5®

Scaling benefits through electrification

Clean electricity plus beneficial electrification—meaning emission reductions that come when

we use clean electricity to replace other fuels—can help decarbonize the rest of the economy

while saving money. One recent study of emission reduction scenarios for Colorado showed that
complete decarbonization of electricity, 80 percent electrification of automobiles, and 60 percent
electrification of space and water heating by 2040 would result in consumer savings of $16 billion
on transportation costs ($600 per vehicle per year), $10 billion on heating costs ($500 per customer
per year), and $100 in annual electric bill savings per customer. This is even after factoring in the
required investments in new technology.® A similar analysis for Minnesota, assuming 80 percent
economy-wide decarbonization by 2050, found that households would save between $600 and
$1,200 per year on energy costs. In this scenario, jobs in Minnesota’s energy sector would more than
triple, with 14,000 new jobs in wind and 36,000 new jobs in solar, while the cost of electricity would
decline 3 cents per kilowatt hour.”

Improving public health

A clean electricity transition will improve public health, providing additional indirect economic
benefits. As greenhouse gas emissions fall, there is an accompanying decline in emission of co-
pollutants, including particulate matter and other air pollutants responsible for respiratory

disease. We can save up to 100,000 lives via electric sector decarbonization.” Additionally, we can
avoid hundreds of billions of dollars in health and other economic losses between now and mid-
century.”>” These benefits will particularly help low-income communities and communities of color,
which are disproportionally impacted by air pollution from the electric sector.”

A clean electric sector can bring even more health benefits when electric power is expanded to
other sectors of the economy to displace direct burning of fossil fuels.” Most conspicuous are

the health benefits from electrification of the transportation sector. In Houston alone, estimates
suggests that a complete conversion to electric vehicles by 2040 would annually save more than
220 lives, $2 billion, 24,650 asthma attacks, and over 18,000 days of missed school.” The air quality
improvements brought on by reduced economic activity in response to COVID-19 serve as an
example of what could be achieved in times of normal economic activity through greater use of
electric vehicles coupled with a cleaner grid.”

Senate Democrats’

The Case for Climate Action: Building a Clean Economy for the American People SPECIAL COMMITTEE ON THE

&é CLIMATE CRISIS



Creating jobs as part of COVID-19 recovery

The rapid expansion of clean electricity in the last 15 years led to new American jobs. The clean
energy aspects of the American Recovery and Reinvestment Act of 2009, and subsequent clean
energy tax credits, illustrated how federal investment can pay dividends in terms of job creation that
persists long after the immediate economic crisis has passed. Just in the last five years, employment
in the clean energy sector grew substantially faster than employment in the overall economy,
resulting in more than 800,000 new jobs (Table 1). Clean electricity, and clean energy jobs more
broadly, have more potential to rapidly put Americans back to work than almost any other economic
lever available when our current pandemic-induced crisis recedes.’

Table 1: Rapid growth of clean energy jobs

CLEAN ENERGY JOBS 2015 2019'3 GROWTH
Renewable Generation 413,924 522,811 26%
Smart Grid and Energy Storage 40,020 147,647 269%
Energy Efficiency 1,880,148 2,378,893 27%
Clean Vehicles 169,939 266,368 57%
Total Clean Energy 2,504,031 3,315,719 32%
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Table 2: Clean electric generation employs a large number of workers

EMPLOYMENT IN ELECTRIC GENERATION'2

Low- or no-emission sources Fossil Fuels
Solar 248,034 Natural Gas 121,812
Wind 114,774 Coal 79,711
Nuclear 60,916 Oil 12,772
Hydropower 67,772
Bioenergy CHP 43,520
Geothermal 8,794
Total Employment 5‘;32’2/10 Total Employment 21223/95
o o

Renewable and low-carbon energy sources are responsible for three in every four jobs in the
electric generation sector,® with solar energy alone accounting for 35 percent of all such jobs.
Solar job growth was nearly 170 percent between 2010 and the beginning of 2020%' and wind
energy jobs grew more than 50 percent in the last five years. Low- and no-emission sources
of electricity now account for 72 percent of all U.S. jobs in electrical generation (Table 2).

Even when fossil fuel mining and extraction jobs are added to generation jobs, low- and no-
emission electric sources provide 22 percent more of the total electric sector jobs compared
to fossil fuels, while only accounting for 37 percent of the electricity on the U.S. grid. That
leaves tremendous room for employment growth.

A 2017 study confirmed that the shift from fossil fuels to renewable energy creates a large
number of net jobs: $1 million spent on fossil fuels results in 2.65 jobs, while the same
amount of spending on renewables results in 7.49 jobs, and $1 million spent on energy
efficiency creates 7.72 jobs. Thus, the clean energy transition can create five additional
jobs for the same amount of spending compared to fossil fuel generation.®? A 2020 study
also found strong expected net job gains, though it also noted that the transition shifts
jobs away from plant operation and towards manufacturing and construction.®® If there
are standards to ensure these are good jobs with strong labor protections, then renewable
energy jobs can lead to economic stability for working families.

Given that most of the electric sector projects currently permitted for construction are
wind and solar, the clean electric sector provides the bulk of “shovel ready” electric
generation projects. Renewable and energy efficiency jobs can be scaled up to ease a labor
market depressed by the COVID-19 crisis. Stimulus could also focus on electric transmission
and storage: $30-90 billion in transmission investments are needed by 2030%* and federal
stimulus could help get a lot of that work done. Additionally, new rebates or incentives
could encourage consumers to buy American-made, high-efficiency electrical appliances
and electric heat pumps. That would help restart a portion of the American manufacturing
industry while encouraging beneficial electrification.
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The risks of inaction: falling behind our competition

The United States is falling behind its main economic competitors in the transition to a clean
electric sector. As illustrated in Table 3, China and the European Union are growing clean
electricity far faster. From 2009-2018, U.S. wind capacity additions were only 36 percent of the
additions achieved in China and 58 percent of what was accomplished in the European Union. The
United States lagged behind even more in the solar sector.

Table 3: United States lags behind China and European Union in growth of solar and wind capacity®

2009 2018 GROWTH

Wind Energy Capacity (MW)
China 17,599 184,665 167,066
European Union 75,312 179,345 104,033
United States 34,296 94,295 59,999

Solar Energy Capacity (MW)
China 415 175,030 174,615
European Union 17,100 117,005 99,905
United States 2,086 51,450 43,364

Over the last five years, China has invested $540 billion in its wind and solar electric sub-sectors,
far ahead of the $232 billion invested in the United States.®® We also dramatically trail China in the
adoption of electric vehicles. China is home to more than half of the electric cars on the road in the
world today,®” though Norway and the Netherlands lead the world by far in per capita numbers

of electric vehicles. China has twice as many charging stations per capita as the United States, and
the Netherlands has over 20 times the number of charging stations per capita.® China has out-
deployed the United States in electric buses 420,000 to 300.%

The United States leads the world in basic energy research and development and is also well-
ranked in applied energy research. Unfortunately, we fall behind our economic competitors every
subsequent step of the way from the lab to the actual economy. We have fewer clean energy
patents than one might expect given our commitment to basic research, likely due to the relative
lack of funding for demonstration projects. Most crucially, the United States is far behind in terms
of policies that drive adoption at scale,” such as a national price on carbon or national clean or
renewable electricity standards. These policies would increase deployment by sending a direct
signal to the market that emission reductions are valuable.

Why does it matter if the United States is not keeping pace? The clean energy transition is happening
in countries around the world, creating huge demand for clean technologies. A large domestic market
is important for developing industries that manufacture clean energy technology for use here, as well
as for export. The U.S. economy and American workers can benefit more from the transition if the
world is installing U.S.-made wind turbines, or U.S.-made carbon capture equipment, or U.S.-made
smart meters, or driving U.S.-made electric vehicles—not the other way around.
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Actions to decarbonize the electric sector
should protect workers and communities

Addressing the needs of workers and communities
impacted by energy transitions

Overall electric demand in the United States has barely grown in the last decade, while inexpensive
natural gas generation and renewable electricity sources have continued to grow. This has resulted
in an oversupply of generation capacity and driven down the wholesale cost of electricity—
impacting high-cost generators, like coal and nuclear plants, the most. These changing market
dynamics have brought devastating economic impacts to communities across coal country. Yet

at the same time, these changes have provided an economic boom to gas producing regions in
Pennsylvania, Texas, and elsewhere, and to windy and sunny parts of rural America nationwide.
As we decarbonize the grid, the mix of electric generators will continue to change—and with it the
location and number of jobs. Unfortunately, renewable resources are often not located near former
or retiring power plants.

The cost to affected workers and communities from the switch from coal to natural gas has been
severe. The problem is particularly acute in small towns, where coal plants and mines have been
foundational to local economies. We need smart policy and thorough engagement to ensure that no
communities are left behind. This means supporting workers both financially and through training
opportunities, in addition to targeted investments to rebuild these economies with an eye towards
low-carbon industries. The federal government must provide adequate resources to help impacted
regions build new economic engines. Additionally, the renewable portion of the electric sector has
thus far done a poor job replicating the pattern of high-paying, often unionized, jobs found in other
parts of the industry. Federal actions to address decarbonization should promote workers’ right to
organize, prevailing wage standards, and other pro-worker polices.
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Ensuring that low-income communities and communities of color benefit

Low-income communities often face a higher burden of co-pollutants generated by burning
fossil fuels; Black Americans are particularly likely to suffer co-pollutant-related mortality.** The
current “market price” paid by electricity users does not generally account for the social and
health costs of environmental pollution. Internalizing these costs would make the economic case
for rapid decarbonization and eliminating pollution clear. However, market-based policies alone
cannot ensure that all communities will reap the environmental benefits that come from clean
electricity. Federal policy must also ensure that national-level emission reductions directly relate
to decreased pollution in individual communities.

Low-income communities are also not yet experiencing

the benefits of cheaper clean energy. A March 2020 Oak
Ridge National Laboratory study paints a stark picture:
“Even after decades of weatherization and bill-payment
programs, low-income households, on average, continue

to spend a higher share of their income on electricity

and natural gas bills than any other income group...
particularly in the South, in rural America, among minority
households, and those with children and elderly residents.”
This same study also showed that low-income households
generally do not have access to government and utility
programs that promote rooftop solar power, electric
vehicles, and home energy storage.”? A June 2020 study
confirmed that Black households have higher residential
energy expenditures than white households in the United
States, a difference that appears to be partially driven

by differences in housing stock and energy efficiency of
household appliances.®

Black and Hispanic neighborhoods trail far behind white neighborhoods in the number of homes
with rooftop PV solar.** Electric vehicles and electric delivery trucks are particularly valuable

for improving local air quality, but widespread adoption will not happen unless charging
infrastructure is built out in all communities, not just affluent ones. Renewable generation and
efficient electric vehicles and appliances offer long-term savings, but we will need targeted
federal action to make sure low-income Americans can acquire these advanced technologies.

Environmental justice also demands that low-income and vulnerable communities share in the
job growth from a clean electric transition. While numbers are improving, the solar industry lags
the overall workforce in terms of employing female and Black workers.? And a recent Brookings
analysis of the clean energy economy workforce found it is older, more male, and less diverse
compared to other occupations nationally.*® The electric sector transition will lead to large and
sustained net job gains in efficiency, construction, and manufacturing. As we build the clean
energy workforce, state and federal governments must ensure adequate training and hiring
opportunities for members of low-income communities and communities of color. Registered
apprenticeship programs provide a particularly valuable avenue for building a workforce
tailored to the new skill sets needed in the electric sector.
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Driving a faster transition with federal policy tools

A national-scale approach to decarbonization has the most potential to reduce emissions with
the least cost. And there are many things the federal government can and must do to drive the
transition to a net-zero economy by no later than 2050. But as the federal government steps
into this space, we must recognize that states, regions, and certain utilities are already making
progress towards decarbonization. Federal action must reinforce, not impede, what states are
doing on clean energy, especially those pursuing more aggressive decarbonization.

FEDERAL DIRECT INVESTMENTS AND FINANCING. The clean transition in the electric
sector will not proceed rapidly enough without the aid of substantial government investment.
These investments are critical to stopping the climate crisis and avoiding the significant costs
associated with delayed action.

Direct federal investments are a powerful tool to continue to bend the cost curve of clean
technologies and ensure their rapid adoption. A decade ago, the federal government provided
more than $90 billion for clean energy as part of the American Recovery and Reinvestment Act.
This investment helped pull the United States out of the Great Recession and put more than
240,000 Americans back to work during the height of the labor market crisis. That large-scale
deployment was also crucial for driving down the costs of clean technologies, benefits that
persist today.’”?%% Congress should again direct substantial funds to grow clean energy while
putting Americans back to work as we emerge from the current economic crisis. Care must be
taken to ensure that these investments reach low-income and underserved communities. The
upfront costs of weatherization, energy efficiency upgrades, and new clean technologies should
not be a barrier, and appropriate grants can ensure that everyone shares in the economic and
environmental benefits these technologies provide in the long term.
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Public investments can, and should, leverage private capital by expanding low-cost, easily accessible
financing options. Green banks and climate banks have proven to be effective tools for leveraging
clean energy investment,'® and Congress should act to further expand such tools.

A rapid transition to clean energy will require retiring some generators and infrastructure, such
as fossil fuel pipelines, earlier than expected and often before capital financing is repaid.'** Failure
to address these stranded assets can leave ratepayers paying off pipelines and power plants that
are no longer creating revenue—creating strong disincentives against growing cleaner sources of
energy. Securitization and other tools can help utilities retire low-margin, polluting assets early,
cut customer costs, and provide impacted communities with tools to ease the burden of transition.
Some states, including New Mexico and Colorado, are already supporting securitization for
facilities retiring early, but federal action and investment can help scale this solution and address
infrastructure that crosses state borders.!

CLEAN ENERGY/ELECTRICITY STANDARD (CES). In recent years, states have increasingly turned to
renewable portfolio standards (RPS) as a way to increase renewable generation. These policies currently
exist in 29 states, generating positive economic and societal outcomes. In 2013 RPS policies supported
nearly 200,000 jobs and added $20 billion to GDP, while reducing wholesale electricity costs and
providing $7.4 billion in health and environmental benefits.1%

States and utilities representing nearly

40 percent of U.S. electric sales have

made deep decarbonization pledges, with
target dates for 80-100 percent emission
reductions ranging from the late 2020s

to 2050.1* As we have learned that the
“renewables only” electric system is not
necessarily the lowest-cost path to net-zero
emissions,'% states have increasingly
turned to more technology-neutral,
emissions-based clean energy/electricity
standards (CES).1%¢ State action has been
essential in achieving emission reductions
to date, but a federal standard is needed
for nationwide progress. Such a standard
could guarantee the electric sector’s
contribution to meeting the global target of
net-zero by no later than 2050, and could
include aggressive near-term goals.

Implementing a national CES, restoring and expanding emissions standards, or implementing other
strong market signals now will discourage the construction of new assets that will soon become
“stranded” or present barriers to complete decarbonization by mid-century. For example, any

new fossil fuel assets built today will likely still be in service beyond mid-century. With the right
national framework in place, investors will know that such capital investments today will need to be
designed to work with zero-carbon fuels or carbon capture technology from the start, or to be easily
retrofitted in the future.
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MARKET SIGNALS. Harnessing market forces is one of the fastest and most efficient ways
to push low-carbon technology from the laboratory to deployment at scale. Tax incentives
and direct spending help provide signals of what the market should value. Additionally,
some states have shown that carbon pricing is a viable way to value emissions-free energy
generation, including the Regional Greenhouse Gas Initiative (RGGI) and the Western
Climate Initiative (WCI). The 11 states participating in these multi-state agreements
represent a third of gross domestic product and over a quarter of the U.S. population.’

Carbon pricing mechanisms are an option for driving the transition to a clean economy.
Federal policy aimed at harnessing market forces, however, must be careful to provide
guardrails to ensure that national-level gains don’t mask stasis or backsliding in individual
communities on air quality or environmental justice issues. Additionally, market policies
must be designed to protect trade and competitiveness of domestic goods. One noteworthy
benefit of market approaches that price carbon is that they can generate significant near-
term revenue. Several existing proposals in Congress include uses for these resulting
revenues, either refunding the money to American taxpayers or reinvesting the revenues to
speed the pace of the clean transition and address social justice issues.

TAX POLICY. Federal tax credits have been essential in scaling the deployment of wind and
solar generation.!?®1% But while federal tax and subsidy policy has helped renewable energy
growth, it currently helps fossil fuels more. For example, in 2016, the federal government
provided $7.8 billion in subsidies and tax incentives to encourage renewable electricity. Yet,
those programs are temporary and subject to constant congressional renegotiation; all have
subsequently expired, or soon will. At the same time, the federal government provided
substantial subsidies for fossil fuels (2016 estimate range is $5-20 billion) through incentives
permanently written into the tax code and which continue to pay out year after year.'10111.112
Additionally, by not internalizing the huge environmental and health costs associated with
burning fossil fuels, the U.S. government effectively further subsidizes those sources by
hundreds of billions of dollars per year.'*3

Going forward, tax incentives can continue to play a critical role in the transition to a net-
zero greenhouse gas emission electric sector. Overall energy tax policy should be focused
on the desired outcomes: reducing emissions and providing reliable and affordable
electricity. Furthermore, based on past experience, tax policy must be more predictable to
help with long-term investment planning.

Innovation in clean energy is necessary and expected, so tax policies put in place today
should be flexible enough to include future technologies that are not yet known or

viable. Ideally, the tax framework should be technology-neutral and emissions-focused. We
also should not forget that tax credits cost the American taxpayer just as direct

federal spending does. When the federal government provides companies with taxpayer
resources, it is reasonable, when possible, to link those benefits going forward to the use of
project labor agreements and other methods for ensuring support for American workers
and communities.
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Federal action can drive change across a diverse,
complicated U.S. energy system

Aligning goals, incentives, and policies

The United States has a complicated electrical system that involves multiple owners and operators,
ownership models, and complicated regulatory structures for the generation, transmission, and
distribution of electricity. The continental United States is divided into three large electric grids

with minimal ability to move actual electrons between them. These large grids are then divided

into smaller areas, which are organized with national (primarily the Federal Energy Regulatory
Commission, or FERC), regional, and state-level entities providing structure, oversight, and regulation.

Electric utilities themselves operate on one of three ownership models: investor-owned utilities,
public utilities, and electric cooperatives. To add to the complexity, some states operate regulated
electricity markets where local monopoly utilities own everything from the power plants to the
wires that enter a customer’s home, with rates being set with oversight from a public utility
commission. Other states operate deregulated markets where utilities own neither power plants
nor the transmission lines. Depending on their structure and location, utilities have varying
needs, incentives, and access to capital. Rural areas pose unique cost challenges arising from

the low number of consumers per mile, which caused a long delay in the electrification of rural
America compared to urban centers. Federal policy helped bridge this gap through the creation
of rural electric cooperatives and large public power authorities, such as the Western Area Power
Administration and the Tennessee Valley Authority.

Federal policy must work through all these existing complexities and constraints and guide the
actors and investments in the grid toward a new paradigm. Different regions have different
potential access to types of low- or zero-carbon power. Some places have good wind, some have
good solar, some have neither. Federal policy that is technology-neutral and emissions-focused can
provide needed nationwide goals and standards while also allowing different regions to utilize their
specific resources.

Within this complicated electrical system, FERC plays a critical role in regulating interstate
transmission and the wholesale sale of electricity across state lines. Unfortunately, under the Trump
administration, FERC has become increasingly politicized and has actively worked to undermine the
clean energy transition and interfere with state and regional-level action. The next President and
Congress must ensure that FERC does not stand in the way of states, regions, and utilities looking

to decarbonize.

Balancing the incentives of utilities and other market players with the needs of the public will always
be difficult. Public utility commissions (particularly in regulated states) are beginning to institute
“performance based ratemaking” (PBR) where the rates that utilities are allowed to charge customers
are partially based on goals like efficiency and emissions reductions. In 2019, 19 states were moving
towards a PBR model,'** up six from the year before.'*> Federal policymakers and regulators should be
equally creative.
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Balancing the need for both large-scale and distributed electricity

Large, utility-scale wind and solar farms currently enjoy a large cost advantage over small,
distributed generation. Yet, there is an important role for small-scale distributed generation, which

can help provide resilience during natural disasters and meet equity and environmental justice
goals. Ownership of generation in low-income communities can help spread the benefits of clean
energy and create local clean energy jobs in those communities as well. Net metering policies make
it economical for individuals to participate in power generation and turn otherwise unused roof
space into a source of clean electricity. Solar community gardens and similar projects can also help
meet local goals at a lower cost than individual rooftop installations.

An underappreciated feature of regulated energy markets is that utilities tend to sell electricity at
cost; their profits come from guaranteed rates of return on infrastructure that they build and own.
As a result, utilities are incentivized to expend time and resources discouraging the development
of distributed energy—particularly generation sources that the utility does not own. Additionally,
no utility would prefer to purchase electricity at retail prices from individuals with solar panels
when wholesale alternatives are available. This creates a strong incentive to dismiss the value of
distributed resources to the electric sector and to customers. Policymakers must develop solutions
to this conundrum that are fair for all involved, but ultimately states should be allowed to pursue
net metering and similar policies without federal regulations that artificially increase the costs of

renewable ownership by individuals.

THE ELECTRIC SECTOR IS AT RISK FROM GLIMATE CHANGE

While the electric sector is crucial for emission reductions
that will help us avoid the worst climate impacts, climate
change also poses a direct threat to the U.S. electric
system itself.?”122 Some of the risks are already on

the evening news. As climate change leads to higher
temperatures and droughts, fire dangers increase. As

the heat rises, electrical wires sag dangerously into dry
vegetation that becomes kindling for increasingly extreme
forest fires. Recent fires in California and Australia provide
striking illustrations; and Californians have endured and
will continue to experience intentional power outages
brought on in an attempt to reduce fire risks.

Air conditioning places heavy stress on the electric
system during heat waves, and the efficiency of thermal
generators (coal, natural gas, and nuclear power plants)
and solar panels decreases as temperatures rise. As the
climate changes and temperatures rise, demand for air
conditioning is already straining the electric grid. Climate-
induced droughts also threaten thermal generators,
which rely on extremely large volumes of water for

The Case for Climate Action: Building a Clean Economy for the American People

steam generation and cooling. Biofuels require ample
water to grow plants, oil and natural gas extraction rely
on large volumes of available water, and most obviously,
hydropower production falls during times of drought.
Changing precipitation and snow pack patterns also
threaten existing hydropower infrastructure, which is
increasingly in the wrong place as the climate changes.

In many places, climate-driven storms and sea level rise
threaten electric infrastructure. Hurricane Maria’s impact
on Puerto Rico in 2017 tragically demonstrated the
effects large hurricanes can have on an electrical system.
Because coal, natural gas, and nuclear power plants

need so much water, they are often located on coasts,
lakes, or near rivers, and are particularly susceptible to
flooding and sea-level rise. On the other hand, wind

and photovoltaic solar generators do not require water
for cooling, and are therefore less frequently installed

in areas susceptible to these risks. The resilience of our
electric sector will depend on building new infrastructure
that is hardened against our changing climate.
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New clean energy infrastructure
will require national planning and investments

Federal infrastructure investments can help accelerate the clean electric transition in many ways,
and a priority should be to increase investment in interstate transmission. Clean energy is often
generated in rural areas, far from urban centers where electricity demand is concentrated. A
transmission system optimized for highly distributed renewable generation is starkly different from
our current transmission system based on centralized fossil fuel generation. New, carefully crafted
federal policy can encourage timely construction of new transmission lines without compromising
the integrity of environmental review. Federal efforts should strive for coherent and strategic
transmission investments. A more unified national grid with better long-distance connections would
require substantial initial investment but would also offer tremendous benefits.!*¢

Decarbonizing the electricity sector (and industrial sector) will also require new types of interstate
pipelines. The United States already has nearly 5,000 miles of pipeline to carry carbon dioxide,*’
but we will need thousands more miles if we commit to a carbon capture and storage network that
scales to the likely need. All scenarios examined in the 2018 IPCC report on holding global warming
to 1.5 degrees required the use of carbon capture and storage.!*®* We may also need new pipelines
to carry hydrogen or other chemicals created to store electricity produced by wind and solar
generators. Like new transmission, new pipelines are challenging to permit. To achieve emission
reduction goals, we will need well-crafted federal policy changes to aid the buildout of this pipeline
network without sacrificing environmental review processes.
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Energy efficiency saves customers money
and can help meet mid-term reduction goals

Twenty-eight states have policies collectively known as “energy efficiency resource standards”
that mandate utilities meet increasing targets for energy efficiency. These lead to a variety of
improvements in the generation and transmission of electricity and also provide utilities with an
incentive to help their customers reduce electricity use. While it may sound counterintuitive for
a utility to want to decrease demand, and therefore revenue, decreasing demand at peak times
actually saves the utility money by not having to build excess peak generation capacity. Congress
could set a federal efficiency standard that would open up the potential for a national trading
market in efficiency credits and lead to more reliably low-cost solutions.

Efficiency improvements often require large upfront capital expenditures. Energy savings
performance contracting provides a potent tool for overcoming that initial hurdle. Energy service
companies (ESCOs) are rapidly growing in the United States; they provide the upfront capital and
recoup their costs by taking a percentage of the energy savings delivered to their customers. But
when the upfront expenditures are very large or the payback period is too long for private ESCO
companies, additional federal investments and policies can drive the adoption of energy savings
improvements. For residential efficiency, federal policymakers must take great care to ensure
benefits reach all Americans, particularly low-income and minority communities. We will need
creative new policy to overcome the unfortunate “incentive disconnect” that is common for rental
properties: renters suffer from inefficiencies via high utility bills while property owners—who
often don’t pay the energy bills for the rental properties they own— see little return for investing in
efficiency upgrades.
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We need to make additional investments in
research, development, and demonstration (RD&D)

The rapid decline in electric sector emissions in recent years was built on past federal
research investments that led to cheaper natural gas and steep cost reductions for wind,
solar, and battery storage technologies. Additional research can further bring down the
price of clean generation technologies and increase electric sector efficiencies. Scientific
breakthroughs are most needed for technologies that can address the unique problem of
fluctuations in wind and solar energy on monthly, seasonal, and yearly timescales.

Addressing variability in renewable resources

The variable nature of wind and solar resources is often

cited as a barrier to rapid expansion of these forms “A just and equitable low-

of energy. In fact, the U.S. electric system can already carbon future must be founded
absorb far more low-cost wind and solar generators than

are currently deployed. Variability is no reason to delay on optionality, flexibility, and
building the wind and solar generators that are crucial innovation to accommodate

to meeting short- and long-term climate goals. However,
variability on the order of months and seasons is a

real medium- and long-term obstacle to overcome, and resources, infrastructure, ]'obg,
federal energy RD&D investments should be increased
and focus on lowering the costs for the tools necessary to
provide on-demand, net-zero carbon emission electricity.

regional differences in energy

technology needs and costs.”!?°

— Dr. Ernest Moniz

Former Secretary of the U.S. Department
of Energy, and president and CEO of
Energy Futures Initiative Inc.

In a grid with high levels of wind and solar generators,
electricity will be overproduced when it is windy and the
sun is shining. To make such excess production useful,

it needs to be cost-effectively stored. Battery prices are
falling rapidly, and advances in utility-scale energy
storage are increasingly making it possible to use battery
storage to match renewable energy production to demand.'*® The best example of this is the
growing tendency to pair solar with batteries that can release electricity at night. Battery
storage can also help solve an economic problem for solar energy: since solar energy peaks
during specific hours of the day, each new solar panel directly competes with existing panels.
At high levels of solar energy adoption, the cost of electricity can essentially fall to zero
during sunny hours, a challenge to the profitability of all generators seeking to sell electricity
and a particularly potent disincentive to adding new solar generation.!?

However, affordable batteries currently only store electricity for a few hours, and the
availability of electricity from wind, solar, and hydropower generators vary not only day-to-
day, but also season-to-season. This begs for the continued development of affordable new
long-term methods to store energy that can be used in a variety of contexts. Currently, most
long-term electric storage in the United States is in the form of pumped-storage hydropower,!?!
but large-scale new hydropower projects can have many environmental downsides and are
dependent on suitable hydrography and topography. Other technologies are not yet available
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for cheap, widespread deployment. Storing energy as hydrogen or in other chemical forms is
promising'?? and would have the added benefit of providing fuel that can be used to provide
carbon-free energy for other sectors of the economy. The federal government needs to
increase investment in developing and manufacturing improved batteries and other long-
term storage solutions.

The alternative to long-term storage is continued and increased reliance on electrical
sources that do not release greenhouse gases and can be dispatched whenever needed.
Advanced nuclear generation and geothermal generation could meet that requirement, but
both are expensive and have other limitations that must be overcome. The United States
still lacks a comprehensive strategy on how to store nuclear waste, and some communities
where nuclear power is generated or waste is stored have expressed safety and security
concerns. Congress should pursue a consent-based siting process when addressing the
disposal of our nation’s nuclear waste and provide support to communities that are
currently grappling with stranded nuclear waste.

The other option is the use of fossil fuel generators paired with carbon capture and storage
technologies to recapture the resulting greenhouse gas emissions, though it is vitally
important that other co-pollutants, such as particulate matter and ozone, are controlled as
well to protect public health. The same considerations apply to electricity from biomass.
When paired with carbon capture and storage, biomass can potentially contribute to
“net-negative” carbon emission electrical generation. However, biomass is not available

in quantities sufficient to meet a large fraction of electric demand, and biomass energy
policy must be extremely carefully designed not to encourage deforestation, destruction

of biodiversity, additional air pollution, and erosion of crucial carbon sinks in soil and
vegetation. Additional RD&D on advanced nuclear, geothermal, carbon capture and storage,
and biomass technologies will decrease their costs and improve their efficacy.
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THE INDUSTRIAL SECTOR

Getting to net-zero emissions in the industrial sector will be challenging, but
it is a crucial component of addressing the climate crisis. If done right, this
transition will create jobs, revitalize deindustrialized communities, advance
environmental justice, strengthen our manufacturing and domestic supply
chains, and enable us to export clean technologies to the rest of the world.

Since 1980, deindustrialization has harmed American workers and communities. Manufacturing
has shed over 5 million jobs,!3%!% devastating communities across America, especially in the
Great Lakes and Southeast regions.!3? The last decade of continuous economic growth nationally
did not change these trends for many locations. Deindustrialized communities face increased
poverty and a legacy of industrial pollution that hinders new economic opportunities.'** Federal
action to reduce emissions, if designed correctly, can help reinvigorate U.S. manufacturing in
these communities, growing local economies and creating good jobs, while at the same time
addressing the environmental justice needs in communities that are too often neglected.

The United States’ industrial sector is a testament to American ingenuity and hard work, and
has been a driving force for the American middle class for generations. Prior to the COVID-19
crisis, American manufacturers employed 8.5 percent of the workforce—about 13 million
people'**—and these workers contribute 11.4 percent of the total U.S. GDP.'*> American
manufacturing jobs are good jobs: compensation is 13 percent higher than comparable jobs

in the American economy.'*® While manufacturing and other industries are a vital source of
income and economic activity, they do take a toll on our planet, emitting 29 percent of total U.S.
greenhouse gases when including indirect emissions.!*” To avert the climate crisis—and for the
United States to do its part toward achieving the target of global net-zero emissions by no later
than 2050—we must rapidly decarbonize this sector.

The solution is to provide a massive investment in advanced and clean manufacturing to solve
the dual problems of outsized emissions from the sector and a shrinking job base. We can solve
both problems at once with the right set of policies.
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But this won’t be easy. Compared to other sectors, industry presents a number of difficult
challenges for achieving net-zero emissions. Thousands of different products are fabricated

at hundreds of thousands of factories using a large number of different processes. Due to this
diversity and complexity, varied approaches to emission reduction are required. There is certainly
no ‘one-size-fits-all’ technology available. Additionally, there are currently no zero-carbon
substitutes for most products and materials that Americans use every day; new alternatives need
to be discovered and developed.

Decarbonization is necessary, yet large-scale investments and research breakthroughs are
required before we can make a fully decarbonized industrial sector a reality. For example, energy
efficiency measures and electrification can be implemented now for short- and intermediate-
term emission reductions. Looking forward, we must scale solutions that have the biggest impact.
Importantly, growing the use of low-carbon fuels, such as hydrogen, will enable the replacement
of fossil fuels currently used to provide industrial heat. And we need to make carbon capture,
utilization, and storage (CCUS)™® cost-effective, safe, and reliable for processes that cannot run

on clean electricity or fuels, while also supporting natural and low-tech carbon storage solutions.
Finally, continued innovation will bring to market new products that produce low or no emissions
during the manufacturing process.

This transition to lower—and eventually net-zero—emissions provides an opportunity to rethink,
modernize, and reinvest in how we make things. The federal government can support this by:

+ Incentivizing existing technology and tools, + Implementing federal emission standards for
such as industrial efficiency, now. the industrial sector, coupled with policies that
protect American manufacturers from unfair
« Providing the incentives, direct investments, and competition from goods that are produced in an
access to financing needed to grow new clean environmentally damaging manner elsewhere.
jobs, especially in those communities that have
previously seen the loss of manufacturing jobs. + Enforcing strong policies to protect
communities from co-pollutants that damage
« Using tax credits and other financial and public health.
policy levers to reward ‘cleaner’ products and
discourage high emissions. « Developing and driving a broad innovation
agenda to support RD&D in novel materials
+ Using government purchasing power to create a and processes, industrial CCUS, smart
market for lower-emission materials, similar to manufacturing, low-carbon fuels, and other
Buy America/n procurement standards. breakthrough technologies.

+ Developing national infrastructure systems that ' Investing in demonstration projects for new
support low-carbon technologies, like hydrogen technologies that would not otherwise be
and CCUS. funded by the private sector alone.

i Carbon utilization: the manufacture of valuable products from a gaseous carbon waste feedstock (carbon dioxide or methane) that results in a
net reduction of greenhouse gases emitted to the atmosphere.
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“Long-term, there will
likely be technologies
and opportunities

that we have yet to
conceptualize. [...]
Given the challenges...,
Congress should direct
and fund this research,
development, and
deployment now to make
sure facilities are able to

retool over the coming

decades to meet our
climate goals.”19

—Thomas M. Conway

International president,
United Steelworkers

As we invest in decarbonizing industry, we must support American workers and
companies. Our actions should include pro-worker polices that guarantee protections
and create family-sustaining wages. Additionally, as we demand that our U.S.
manufacturers employ cleaner technologies, the federal government must safeguard
American jobs against unfair competition from foreign-made products that still rely
on high-emissions production or on cheap labor performed by workers without labor
protections.

The world is moving towards a low-carbon economy, and consumer demand for
low-carbon products is growing. The United States is at a critical juncture: American
manufacturing and American jobs are at risk. But if we act quickly to drive a rapid
transition to net-zero, our companies and workers will be able to fulfill this global
demand with American-made clean products and clean technologies.
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The industrial sector is a large source of

greenhouse gas emissions

The industrial sector accounts for 22 percent of total U.S. greenhouse gas emissions,
29 percent if indirect emissions due to electricity use from off-site power plants are
included.!%140 Carbon dioxide emissions from industrial sources can be grouped
into three main categories: electricity use (25 percent of emissions), combustion

of fossil fuels for heat (40 percent), and other emissions caused by manufacturing
and chemical processes (35 percent).!*! Other greenhouse gases are also released
through industrial activity, including methane and fluorocarbons.

Due to its complexity, there is no easy solution

“Industry” is made up of many distinct activities (Table 1) that each employ their
own unique processes and release greenhouse gas emissions in different ways.

Each will likely require its own decarbonization solution.

Iron and steel, chemical and plastics, and
cement are responsible for over half of the
emissions,*? so large gains can be achieved
by focusing on these three industries. As

one example, American steel manufacturers
have already reduced emissions by swapping
out furnaces that burn coal with electric arc
furnaces that use electricity. Due to facility
efficiency and use of electric furnaces, the
emission intensity of U.S. steel is fourth-lowest
in the world and less than half of the emission
intensity of Chinese steel.'#3

Yet, these gains are already showing

the need for the United States to protect
competitiveness as we continue to
decarbonize. There is currently an
oversupply of global steel and no market
signal that values reduced emissions or
stronger labor protections. These conditions
encourage U.S. businesses to import cheap,
but high-emission steel rather than turning
to cleaner, domestic supplies produced by
unionized workers making decent wages.
In a world where emissions have no cost,
cleaner American steel will lose out to more
emissions-intensive Asian steel.

The Case for Climate Action: Building a Clean Economy for the American People

Table 1: 2014 global greenhouse gas emissions
from top industrial sectors'?”

INDUSTRY 0 El TOTAL NDUSTRIAL
EMISSIONS

Iron and Steel 3,487 20.7%
Chemicals and Plastics 3,347 19.9%
Cement 2,545 15.1%
Aluminum 1,109 6.6%
Refining 950 5.6%
Machinery 937 5.6%
Pulp and Paper 836 5.0%
Ceramics 754 4.5%
Food and Tobacco 694 4.1%
Other Metals 407 2.4%
Lime 263 1.6%
Construction 188 1.1%
Glass 154 0.9%
Wood and Wood Product 102 0.6%
Other Industries 1,068 6.3%
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Inaction risks the United States
falling behind international
competition

The United States is a world leader in manufacturing and
production, but failure to address climate change puts this at

risk. Inaction means jobs will grow overseas instead of here, and

it will increase the United States’ dependence on foreign-made
technology and products.'** The COVID-19 crisis has demonstrated
the vulnerability of the U.S. economy to uncertain global supply
chains.' But if we take action now, we can strengthen our
manufacturing sector and domestic supply chains, increase good
jobs, export clean technologies to the rest of the world, and invest in
deindustrialized communities.4¢

Other countries and regions are beginning to implement policies to
reduce industrial emissions and develop the technologies needed to
decarbonize. For example, the European Union’s Emissions Trading
Scheme (EU ETS) establishes baseline emission requirements for
select industrial activities, encourages “best available techniques”
for emission reductions, and bans the use of hydrofluorocarbons
(HFCs)—a very potent greenhouse gas—in select new equipment.#’
Other countries, such as Germany and Japan, have also implemented
financial incentives and support schemes that promote R&D, fuel-
switching, and material efficiency within the industrial sector.*® These
changes will increase global demand for low-emissions products.

History has demonstrated the consequences for American
competitiveness when other countries lead in meeting this demand.
Though solar photovoltaic technology was invented in the United
States, China is the world’s leading manufacturer of PV panels!4—
controlling about 70 percent of global market share. The Chinese
government chose to prioritize renewable energy manufacturing
through loans, tax incentives, and complementary policies, and
American solar companies and workers suffered.!>

The Case for Climate Action: Building a Clean Economy for the American People

INDUSTRY IS AT RISK
FROM THE IMPACTS OF
CLIMATE CHANGE

This sector is not immune to the
risks and impacts of a changing
climate. Many major industrial
facilities are located in coastal areas
that are vulnerable to sea-level rise,
increased flooding, and extreme
weather events.*”® For example,
Texas refineries, which represent 31
percent of all U.S. refinery capacity,
were hit hard by Hurricane Harvey
in 2017 and forced to reduce
production, leading to supply

chain challenges throughout the
country and increased gas prices.'??
Many import/export terminals

for transportation of goods are
located in areas susceptible to
sea-level rise, and flooding along
major rivers and lakes within

the United States will disrupt
transportation of key materials
needed for manufacturing.??® High
water levels in the Mississippi River
and Great Lakes can limit shipping.
Additionally, flooding and impacts
from other natural disasters, like
hurricanes, can cause local pollution
in these areas. Finally, higher
temperatures and increased extreme
weather events will reduce worker
productivity.?°* Companies need to
invest in making these facilities more
resilient, which in turn will improve
the resilience of our supply chains.
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Policies to decarbonize should protect
U.S. workers, companies, and communities

Protecting American factories and workers in trade policies

Many industrial products are energy-intensive and trade-exposed. As we institute domestic
decarbonization policies that increase overall production costs, we need to address this reality by
adopting accompanying policies to retain competitiveness. If we do not account for the emissions of
imported goods, we could see U.S. companies shift their production to countries that are less strict

on carbon emissions—a process referred to as “carbon leakage.”**! This will not only lead to an
increase in total global emissions, but also the outsourcing of American jobs. Protecting the American
worker and American competitiveness in international markets is a vital component of any industrial
emission reduction policy.

The United States must also strive to keep our
goods competitive for export. Other countries
are already considering low-emissions

trade policies. The EU is pursuing a “carbon
border adjustment mechanism” to protect

EU companies from cheaper, high-carbon
imports,'s? a step that is already worrying
some trade partners.'s®* U.S. products could
increasingly be disadvantaged in the global
market if they don’t meet international
emissions standards. We must get ahead of
this movement and develop our own federal
standards and carbon tracking mechanisms
for emissions reductions. Other countries have
shown a greater commitment to investing in
and supporting a clean transition, and they will
not be reluctant to implement trade policies
that favor their own cleaner production. If

we move quickly, we can help set the terms

of these trade arrangements. If not, other
governments will set the international agenda.

Growing economic opportunities in deindustrialized communities

The United States’ current investments in economic development have not done enough to help
former manufacturing communities recover from the hardships of deindustrialization. But
addressing the climate crisis provides an opportunity to right this wrong. Congress should create
policies, including investments, incentives, and financing mechanisms, that encourage and support
new clean manufacturing jobs. We should make these investments in the United States’ most
economically distressed communities, particularly those that have lost manufacturing and industrial
jobs in the past. However, new factories cannot just be located in low-income communities; their
residents must also economically benefit. This means a federal commitment to supporting education,
training, and Registered Apprenticeship programs for underserved populations to gain good-paying
jobs in cleaner industries.

Senate Democrats’

The Case for Climate Action: Building a Clean Economy for the American People SPECIAL COMMITTEE ON THE

&é CLIMATE CRISIS



Supporting workers’ rights

Traditionally, American manufacturing jobs pay better than
many other middle class careers. However, the “manufacturing
wage premium” has declined since the 1980s.%* At the same
time, union representation across all sectors fell from 20
percent to 10 percent.’>> New jobs in the clean industrial sector
must provide family-sustaining wages. To ensure this, workers’
right to organize, prevailing wage standards, and other pro-
worker policies should be prerequisites, whenever possible,

for all federal investments to reduce emissions, including
government contracts, direct aid, or tax incentives.

Protecting public health in
low-income and frontline communities

Industrial facilities remain a major source of co-pollutants and

other environmental toxins that disproportionately impact

low-income and minority communities.’*® ‘Cancer Alley,” for

example, is one of the most polluted places in the United States,

due to a heavy concentration of petrochemical plants. The alley

runs about 85 miles along the Mississippi River, from New

Orleans to Baton Rouge. The public health burden associated

with co-pollutants in this region is acutely concentrated in

predominantly poor and minority communities.’” There are similar, if less well-known, examples
spread throughout the country, each of which starkly illustrates the need to account for the
cumulative burden of exposures to residents in vulnerable communities. Racial disparities in
exposure to pollution are no accident. Discriminatory real estate practices—such as redlining—
mean that communities of color are often near heavy industry and legacy Superfund sites.'s®'% This
consistent pattern of environmental injustice causes communities of color to face disproportionate
health risks. And while eliminating carbon dioxide pollution is necessary in combatting the climate
crisis, it is only part of the solution. Eliminating exposures to the range of environmental pollutants
in vulnerable communities and populations must be an independent, intentional, and carefully
monitored goal.’® To do that, the federal government must enforce existing laws, such as the Clean
Air Act and the Clean Water Act, and develop new policies to fill any gaps.*©

Creating market certainty for company investments

Industrial facilities are large, capital-intensive, and full of equipment that is built to last

decades, making consideration of stranded and semi-permanent assets an important part of any
decarbonization policy. Companies that invest in newly built or upgraded factories assume those
capital investments will still be operating in several decades—often past the point at which we will
need to achieve net-zero emissions. Industry currently lacks the regulatory or market signals that
would motivate the development and use of net-zero emitting technologies. A federal commitment
now to decarbonize no later than 2050, along with other market mechanisms designed with this
goal in mind, can provide the certainty companies need to plan for the long term when making
significant capital investments today.
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We have tools to significantly
decarbonize the sector, but we need more

Some solutions can be deployed on a large scale right now. Others need more research and
development to make them cost competitive, while still other technological breakthroughs are only
now starting to be developed.

Achieving easy gains through efficiency

Efficiency improvements can be employed immediately to reduce emissions from the three top-emitting
industrial sectors (iron and steel, chemical, and cement), while simultaneously reducing costs and
increasing productivity.'®? Energy and process efficiency, as well as recycling and re-use, will improve
overall use of materials and energy. For example, replacing pumps, fans, and other equipment with
more efficient, properly sized models can reduce emissions and lower electricity costs.'s® Strategic
energy management and smart manufacturing practices can reduce industrial emissions by 15 percent,
and new technologies, processes, and fuels, including electrification, can reduce industrial emissions by
an additional 14 percent.'® Table 2 illustrates these potential energy savings—and associated emissions
savings—using current state-of-the-art technology, and additional energy and emission reductions that

can be realized as R&D investments come online.

Table 2: Top three highest emitters with identified energy savings and processes per industry!¢®

Current Energy

Consumption

IRON & STEEL

999 TBtu/yr
(2015)
(equivalent to 13 million
U.S. households166)

CHEMICAL & PETROCHEMICAL

3222 TBtu/yr
(2015)
(equivalent to 42 million
U.S. households)

CEMENT

245 TBtu/yr
(2017)
(equivalent to 3 million
U.S. households)

and other processes.

plastics materials and resins

240 TBtu/yr 766 TBtu/yr 62 TBtu/yr
Potential Energy With current state-of-art technology. With current state-of-art technology. With current state-of-art technology.
Reductions +150 TBtu/yr +1176 TBtu/yr +7 TBtu/yr
potential savings from R&D Potential savings from R& D Potential savings from R&D
Largest savings in hot Largest savings in improving Largest savings in
Processes rolling, cold rolling basic organic chemical and crushing/grinding, pyro

processing and finishing grinding

Combined heat and power (CHP) and waste heat to power (WHP) are other energy efficiency technologies
that could be significantly expanded to reduce emissions and lower costs for the industrial sector. CHP
produces both electricity and heat from a single source of energy.’®” The waste heat that would normally
be lost during electric power production is captured by CHP technologies and used elsewhere for heating,
cooling, or other industrial applications.'%® CHP systems have an expected efficiency of 65-75 percent,

an increase of up to 25 percent over traditional systems.'®® WHP involves capturing waste heat from
industrial processes and heating and turning it into electricity.’® There are up to 14.6 gigawatts (GW) of
untapped waste heat to power capacity in the manufacturing sector in the United States, enough energy
to provide electricity to an estimated 11 million homes every year.!”
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Addressing industrial emissions through clean electricity

Cleaning up the electric grid has a spillover effect in reducing emissions in all other sectors.
Twenty-five percent of emissions associated with industrial production can be eliminated

with a net-zero emissions grid. Pathways to reduce emissions from the electric sector are well
understood, and the technologies needed are commercially available and economically viable.'”
Significant price drops in renewable energy have already led factories and manufacturing
facilities to switch to renewable power.'”® Greater emissions reductions are possible through
electrifying additional processes. For example, some low-temperature furnaces, typically
considered to be anything below 750 degrees Fahrenheit, can replace fossil fuel combustion

with electric heat.'”* Electric heating has other advantages, including high controllability of
temperature, precise duration of heat application, and low maintenance.”> However, switching
from the use of fuel to electricity for heat is not trivial—it often requires significant modifications
to equipment, and industrial heating requires large quantities of non-variable electricity.

Switching fuels for high-temperature heat

Many industrial processes require high-temperature heat, which is not suited for replacement by
electrification.'”® For example, making cement requires temperatures of 2,500 degrees Fahrenheit,
and melting iron ore to produce steel requires temperatures of 2,200 degrees Fahrenheit.'”” One way

to address these emissions is the use of low- and zero-carbon fuels, such as hydrogen, ammonia, and
biofuels. Zero-carbon solutions are also being developed, such as advanced concentrating solar

power, to generate the high heat needed for such industrial processes.'”® Our innovation agenda
needs to advance and scale hydrogen or other low/no-carbon energy sources across numerous
sectors and to expand the national infrastructure needed for transport and storage.

THE PROMISE AND POTENTIAL PITFALLS OF HYDROGEN

Hydrogen is a promising fuel because it can be used
across the electric, transportation, and industrial sectors.
These multiple uses make investments in hydrogen
infrastructure broadly beneficial. Additionally, hydrogen
can be used as a long-term storage solution for excess
wind and solar energy, by producing hydrogen via
electrolysis when renewable energy production is high
and then burning that hydrogen to produce electricity
when variable renewable energy production is low.2%

Though the combustion of hydrogen produces no
carbon dioxide, the means by which the hydrogen itself
is traditionally produced can emit greenhouse gases.
The cheapest form of hydrogen, called ‘gray hydrogen,
is produced from natural gas and emits the most carbon
dioxide. When CCUS is applied to the gray hydrogen

The Case for Climate Action: Building a Clean Economy for the American People

production process, ‘blue hydrogen’ is produced, which

is more expensive. It adds 10 to 50 percent to wholesale
production costs—but does significantly reduce the
amount of carbon dioxide produced.?®? Finally, there

is ‘green hydrogen, produced using renewable energy

via electrolysis, which releases no emissions. Currently,
green hydrogen adds 200 to 800 percent to wholesale
production costs, but with the appropriate incentives and
technology development, these costs can come down.?%°
Alongside establishing these incentives and conducting
R&D, in the interim, it may also be necessary to deploy
hydrogen technologies that utilize gray or blue hydrogen
in order to scale up hydrogen infrastructure and facilities.
That would allow us to be ready to scale up green
hydrogen when it becomes cost competitive.
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Emerging breakthrough technologies “We need to call upon the cities

Novel materials have the potential to address some of the and towns that built America to
most challenging industrial emission sources. Scientists

are continually developing new technologies that reduce
emissions from concrete and even some that will allow community, urban and rural, to
concrete to store carbon dioxide—the key now is to
reduce costs and prove the suitability of substitutes for
all building needs. Other companies and researchers are a cleaner, more sustainable
developing processes that can capture carbon dioxide
from power plant emissions to use in manufacturing

rebuild America. That helps every

invest in ourselves by creating

economy; to create a transition

building materials.!718 In Belgium, ArcelorMittal is that allows all to share in the
collaborating with a new clean tech company, LanzaTech, prosperity that can be created by
to demonstrate that bacteria can convert emissions . .

from steel plants into fuels and chemicals.!® There are ]Olnﬂy addressmg the challenges
many opportunities for U.S. companies to develop—and of climate and inequality; to

commercialize—solutions for these industrial processes
that are currently difficult to decarbonize. The federal
government can be a powerful ally to these companies wind turbines with American
through targeted funding in basic and applied research
and demonstration projects.

rebuild an America that uses

steel; to retrofit our buildings with

American labor; and to deploy

Developing natural and negative emissions technologies that are developed

technologies : . .
& in our colleges and university

Carbon capture, utilization, and storage (CCUS) is critical
for industry in the long term, as alternative emission
reduction options do not yet exist for many sources.!?
Carbon dioxide that is captured at industrial facilities
can be stored long term or used to make other valuable
products, resulting in a net reduction of greenhouse

gas emissions to the atmosphere.'®® Some of these
valuable products include construction materials, such
as carbon dioxide-storing aggregates and binders used for concrete. Captured carbon
dioxide could also be used as a feedstock for making non-petroleum based plastics with
potential for biodegradability, and other environmental benefits beyond greenhouse gas
emission reduction.®* Fortunately, CCUS infrastructure developed for the electricity sector
can be applied to industrial sources, generating benefits to both sectors. We need a national
strategy that optimizes CCUS for both applications and provides research support for
utilization technologies. Another option for achieving net-zero emissions economy-wide is

to deploy negative emission technologies. Promising negative emission technologies include:
afforestation projects and other natural solutions; direct air capture (pulling carbon dioxide
directly from the air); and bioenergy with carbon capture and storage (BECCS), which pairs
carbon capture technologies with biofuels.'®> All of these technologies require more research
and development to deploy them at the scale needed, but we likely need to pursue all options
to achieve a net-zero economy.

research labs.”202

— William Peduto
Mayor of Pittsburgh
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Federal policy must accelerate
the clean industrial transition

To rapidly achieve a net-zero industrial sector, we will need to use all the federal policy tools
available and invest significant government resources. Given that private markets tend to be
risk-averse,'®® there is a necessary and proper role for direct federal support. The government
must also guide the market to value emission reductions; it has several policy options at its
disposal, including tax incentives, a price on carbon, emission regulations, and others.

Incentivizing broad deployment of clean technology solutions

INVESTMENTS AND TAX CREDITS. The American Recovery and Reinvestment Act (ARRA)

of 2009—the stimulus bill that helped pull us out of the Great Recession—established the 48C
manufacturing tax credit to foster investment and job creation in clean energy manufacturing.
The credit was used by 183 domestic clean energy manufacturing facilities and valued at $2.3
billion.*®” A revived and redesigned 48C program could aid in retrofitting or offsetting emissions
throughout the industrial sector by helping fund CCUS projects; direct air capture; combined
heat and power or waste heat to power projects; and more. Other ARRA-era programs could
also be revived and retooled to encourage clean manufacturing, including proposals related to
Section 132 and Section 1603 grants. Congress could also update and extend the 45Q tax credit
to incentivize the capture of unavoidable, process-based industrial carbon emissions.

FINANCING. The capital investments required to achieve deep decarbonization will not

come cheap. Large-scale climate or green banks, industrial banks, revolving loan funds, and
other tools can encourage and guide the necessary investments of private and public capital

in industrial decarbonization. Federal investments should also encourage the development of
domestic supply chains and manufacturing capabilities necessary for the United States to lead
the world in clean technologies. Additionally, a more agile domestic manufacturing sector could
increase resiliency of supply chains, an issue highlighted by the economic crisis brought on by
the COVID-19 pandemic.!

MARKET SIGNALS. Nothing will focus the industrial sector on emission reductions quite as
effectively as clear regulatory certainty and price signals designed to rapidly deliver economy-
wide net-zero emissions. This can be accomplished through direct regulatory requirements, a
cap-and-trade system, emission standards, or emissions taxes. But any and all options must be
carefully designed to (1) ensure emission reduction targets are met, (2) address high-emissions
goods coming into the country, and (3) ensure equity for all populations by addressing the
needs of deindustrialized communities, protecting vulnerable populations from pollution,

and providing jobs with good wages and benefits. A mix of approaches is likely needed. For
example, an economy-wide carbon price alone may not be as effective for reducing emissions
in this sector as it would be for the electrical sector. Due to the cost of available technologies,

a carbon price—if implemented alone—would need to be quite high to drive deep emission
reductions. Supporting policies like standards and regulatory requirements, when implemented
with a reasonable carbon price, can help ensure the intended outcome of net-zero emissions.
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Building necessary low-carbon infrastructure

A clean electric grid, hydrogen, and CCUS are all important low-carbon solutions, but each needs
large-scale infrastructure for large-scale deployment. This includes transmission lines, pipelines,
and storage, all of which are challenging to site and permit.'®® A single steel plant that wants

to use hydrogen fuel in place of coal depends on robust hydrogen supply lines to make that
transition feasible. To ensure rapid adoption of cleaner technologies, the federal government
must help plan and fund the national infrastructure networks that industry will need.

RESPONSIBLE MINING AND RECYCLING

The federal government must pursue polices to ensure
environmental, economic, and socially responsible
mining of minerals on the front end of product
development, and encourage recycling of materials at
the end of their life. A key focus of federal R&D should
be on designing processes and technologies that are
easily disassembled and recycled.?®® In addition, the
federal government should invest in and incentivize
the development of responsible recycling industries
focused on reclamation of critical minerals.

From the Iron Range in Minnesota to the coal mines
in Appalachia to the gold, silver, and copper mines
of the American West, mining is a culturally and
economically important industry for many regions
of the United States. A dramatic scale-up of today’s
clean technology across sectors will require both an
increase in supply of critical minerals, such as lithium
and rare earth elements, and the development of
clean technology that uses alternative materials.
Without advancements in technology or substitution,
the demand for lithium, which is used in grid
storage and electric vehicle batteries, is expected

to increase fivefold by 2025.2°* The mining of these
materials needs to be considered when designing

a net-zero emissions future. For many critical
minerals, the majority of global supply is provided
by a single country, which leads to obvious concerns
about supply chain stability and security.?>> For
example, 70 percent of the world’s cobalt is from
the Democratic Republic of Congo and is mined
without environmental or labor standards.?’® We
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cannot advance a clean future if we are building
these technologies with materials mined in foreign
countries in an unsafe and environmentally degrading
way. Fortunately, there are examples of responsible
mining to build from. For example, the Sibanye-
Stillwater mine in Montana has modeled a successful
Good Neighbor Agreement between the mine

and local environmental concerns for 20 years.?%”
The federal government should also help bring to
market new technologies that can substitute cheap,
abundant materials for expensive and rare minerals.

The lifetime of a mine is usually measured in decades,
but the environmental impacts of a mine can last
much longer. If not properly managed, problems from
mine waste can persist for many years after closure—
sometimes centuries. As we look to the future of
mining, we cannot fail to address the more than a
century of legacy mines that still cause problems
today, particularly in the American West. The federal
government must ensure that mining companies fund
the cleanup of abandoned mines that continue to
pollute waterways today by reforming the outdated
Mining Law of 1872. Cleanup and reclamation of
abandoned mines provides an opportunity for good-
paying, union jobs in the impacted communities and
sets the stage for the next phase of local economic
development. A national commitment to responsible
mining, reclamation, and recycling within the United
States can provide supply chain security, create jobs,
and support American industry and leadership while
protecting the environment.
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Driving change through federal purchasing

Market demand will help pull innovative, clean materials
and goods from the laboratory into widespread use.'%°
From roads to buildings and other large infrastructure
projects, the federal government purchases many industrial
materials. Experts estimate that federal, state, and city
governments purchase 90 percent of cement and concrete
and 50 percent of steel used in the United States.'*! Federal
clean procurement standards, based on programs like the
Buy Clean program currently enacted in California,'*? can
create this demand. Similar programs are being explored
in a number of other states, including Washington and
Minnesota, and internationally.’*® National procurement
standards could mandate that materials purchased using
federal dollars or for use in federal projects do not exceed
a specific threshold for the amount of carbon emissions
released during their manufacturing process. By creating
a market for clean products manufactured with high labor
standards, procurement standards can help reduce industrial
greenhouse gas emissions, support good American jobs,
and drive down the cost of manufactured products for the
American consumer.

Coupling federal investments with
guarantees of worker and community benefits

When the federal government commits taxpayer resources—via loans, grants, tax credits,
federal contracts, or federal procurement—it should maximize benefits to American
workers and families. This should include, whenever possible, policies that support
domestic production and manufacturing, high labor standards, Davis-Bacon prevailing wage
provisions, support for workers’ right to organize, local employment