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Executive Summary
The great problem of the 21st century is climate change. It is a problem not for the future but for
today: The global community must achieve carbon neutrality by 2050 to avoid the most catastrophic
consequences of a warming world. Action on this issue in the US, however, has been stunted by a lack
of political will: For half of a century, American politics and policymaking have been guided by a set
of economic assumptions that effectively rule out vigorous action by the public sector in response to
problems such as climate change. Economists and policymakers have assumed that addressing the
climate crisis must involve further sacrifices by those already falling behind—that the only way to
reduce carbon emissions is through policies that would drastically lower living standards and economic
growth. If taxes and regulation are effective at lowering carbon emissions, in this view, it is only at the
cost of reducing the economy’s ability to meet other vital needs. A massive expansion of government
spending in response to climate change, says this consensus view, is simply unaffordable; if seriously
attempted, it would bankrupt the country. So climate change has remained, in our political discourse,
one problem among others: Small, low-cost steps are taken, but a more comprehensive solution is
dismissed as not worth the cost.
In this report, we argue that this framing is wrong. We do not need to choose between a robust response
to climate change and meeting people’s material needs today. Contrary to orthodox theory, the US
economy is not operating at its maximum productive potential; there is a great deal of unused capacity
that a major public investment program could mobilize. And contrary to the policy orthodoxy, climate
change requires such a public program—not a market-based approach of taxes and subsidies. Under
a public-investment-led program like we propose here, a rapid move to a carbon-neutral economy
would not imply a fall in living standards for working Americans. On the contrary, in an economy facing
persistent demand constraints and weak labor markets, public spending on decarbonization will raise
wages and living standards.
The mobilization around a Green New Deal is one of the most exciting developments in US politics in
many years. It has created space to move beyond the narrow discussions of environmental policy of the
past generation, and to instead discuss a massive mobilization of our collective resources that would
benefit the planet, the economy, and everyday people’s lives.
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This report provides a policy framework and sample policies to decarbonize the economy. While we
believe that the policies described here are essential, they are not comprehensive. We offer them
as a starting point for a broader discussion, as pathways toward a more comprehensive Green New
Deal. We believe that decarbonization can be done in an equitable, rapid, and pro-growth way if
we deploy a three-pillar approach—one that uses the entire range of policy tools available to us: 1)
large-scale public investments; 2) comprehensive regulations to ensure decarbonization across the
board; and 3) a cap-and-dividend system that puts a price on carbon while offsetting the regressive
effects on income distribution. These tools can be leveraged to rapidly phase out existing fossil fuels
and to build the carbon-neutral economy we need. This report describes policies that hinge on the
government’s unique ability to meet the scale and urgency of this crisis through public investment,
provisioning, and regulation.

Current macroeconomic conditions are such that spending on public
investment should be considered a benefit, not a cost.

It is within our power to collectively reshape our economy to continue meeting our material needs while
preserving a habitable planet. Even if a decarbonization package requires 5 percent of GDP per year over a
decade-plus time period, expanded public spending can be safely financed through increased public debt,
supplemented with some tax increases—which are desirable for their own sake. Current macroeconomic
conditions are such that spending on public investment should be considered a benefit, not a cost. More
public spending will help the economy run hotter, resulting in tight labor markets and sustained wage
growth—growth that has long been elusive.
Transitioning away from fossil fuels will preserve a habitable planet for our grandchildren, but rapid
decarbonization will also fundamentally reshape our economy. This presents an opportunity to
transform our economy in ways that will raise income and economic security for the great majority, as
well as improving our lives in other less quantifiable ways. A Green New Deal can build on the existing
roles and capabilities of government to reshape the economy in a conscious, deliberate way in the
interests of a habitable planet and of an economy that supports human flourishing.
Proposals for addressing climate change are a key part of the current political debate. This report
complements those proposals by providing an economic case for rapidly decarbonizing the economy through
a public-investment-led approach.
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Introduction
The climate crisis is not a problem for future generations; it is happening now, and it requires immediate
action. Sea levels are rising. Storms and droughts are becoming more severe. Climate change is already
contributing to displacement, refugee crises, and political instability.1 While the effects in the United
States and other rich countries are, so far, less catastrophic than in much of Africa, Latin America, and
South Asia, they are present and certain to grow worse. The policy tools we have deployed for the last 50
years are incapable of tackling these challenges. It is past time to mobilize all of society’s resources and
capabilities to address this crisis.
For too long, we have failed to act on these challenges or met them with minor tweaks that fall short of
the scale necessary to address climate change. American politics and policymaking have been guided
by a mistaken vision of economic scarcity, which held that addressing the climate crisis must involve
further sacrifices by those already falling behind. Economists and policymakers argued that the only
way to reduce carbon emissions was through policies that would drastically lower living standards and
economic growth. Taxes and regulation might be effective at lowering carbon emissions, but they would
reduce the economy’s ability to meet other vital needs. Public investment would be ineffective and
wasteful. A massive expansion of government spending to address climate change (or anything else) was
simply unaffordable, and if seriously attempted, would bankrupt the country. Thus, climate change has
remained, in our political discourse, one problem among others: Small, low-cost steps are taken, but a
more comprehensive solution is dismissed as not worth the cost.

American politics and policymaking have been guided by a mistaken vision of
economic scarcity, which held that addressing the climate crisis must
involve further sacrifices by those already falling behind.

1 For a powerful journalistic account of the ways that climate change is contributing to political instability throughout the Global South, see Tropic of Chaos by
Christian Parenti.
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The prevailing skepticism about the capacity of government, to coordinate economic activity or to
finance transformational investment, has led to government inaction in the face of a number of social
and economic challenges. Even when there is broad consensus that government should act , this
skepticism has constrained thinking about the tools available to policymakers. Too often, policymakers
see government’s role as facilitating markets through tweaks like subsidies or tax incentives. We have
simply excised from our public debate the notion that government can be more effective than markets at
achieving certain goals.
In the case of the climate, the general rejection of government as a vehicle for collective choices about the
economy has been combined with a specific frame for thinking about environmental policy. In this vision,
exemplified in the work for which economist William Nordhaus recently won a Nobel prize, responding
to climate change is just one good among many others. Climate responses require the allocation of some
part of our fixed stock of resources, leaving less to meet other needs. These tradeoffs can, in principle, be
expressed quantitatively through cost-benefit analysis, allowing many economists and policymakers to
weigh the returns to limiting global warming against the value of the consumption we must give up to do so.2
We believe that this framing leads to a fundamental misunderstanding of the challenges at hand. It is
at once too broad and too narrow and makes the problem look too easy and too hard. It is too broad
because it molds climate policy into a generic claim on economic output, as opposed to a specific set
of interventions needed in concrete areas of material life. It is too narrow because it focuses on one
policy tool—a carbon price in the form of a tax or tradable permit—rather than looking to the full range
of policy tools available to the government. It makes the problem too easy because it treats climate as
one economic good among others, rather than as the fundamental condition of our social and biological
existence. In this framing, even the worst outcome from climate change will cost humanity no more than
a few years’ worth of economic growth. But it also makes the problem too hard because it suggests that
every step toward decarbonization must come at the expense of some other human need; it imagines the
question as taking some part of a fixed stock of resources away from one area and devoting it to climate
instead. In doing so, this framing excludes the possibility that decarbonization could mobilize currently
unused resources, or that the broader social transformations it requires could raise the living standards of
the majority. In the neoliberal frame, climate policy is a form of austerity—turning down the thermostat
and traveling less, writ large.
Here, we argue that this framing is wrong. We do not need to choose between a robust response to climate
change and meeting people’s material needs today. America’s collective capabilities are not fixed, and
a fundamental economic and societal transformation cannot be thought of in terms of a fixed stock of
resources. In tackling climate change, we should not start from the idea of an economy that is operating
at full capacity, efficiently using scarce means to meet known, equitably determined ends. Contrary to
orthodox theory, the US economy is not operating at its maximum productive potential and has not
done so for many years. Macroeconomic policy has failed for a generation at its own stated goals, with
output falling short of potential and unemployment and underemployment persistently high. This means
that there is a great deal of unused capacity that a major public investment program could mobilize.
And contrary to the policy orthodoxy, it is just such a public program that dealing with climate change
requires—not a market-based approach of taxes and subsidies. Under a public-investment-led program
like we propose here, a rapid move to a carbon-neutral economy would not imply a fall in living standards
for working Americans. On the contrary, in an economy facing persistent demand constraints and weak
labor markets, public spending on decarbonization will raise wages and living standards.
2 This framework, it should be noted, is broader than a preference for market solutions, though the two often go together: In this vision a carbon price is,
ideally, a vehicle for allowing the tradeoff between climate and other needs to be incorporated into every private economic choice.
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We do not need to choose between a robust response to climate change and
meeting people’s material needs today. America’s collective capabilities are
not fixed, and a fundamental economic and societal transformation cannot
be thought of in terms of a fixed stock of resources.

Decarbonizing the economy is about transforming our economic and social realities in ways that will
raise income and economic security for the great majority and improve our lives in other, less quantifiable
ways. We should think of decarbonization as an opportunity to preserve a habitable planet for ourselves,
our children, and grandchildren while also solving the most urgent economic problems facing us today.

Toward a Green New Deal
Despite major warnings and calls for immediate, economy-wide action from climate scientists, frontline
communities, and climate activists, policymakers have so far failed to adopt a comprehensive plan to
address the climate crisis. To be sure, many policymakers have developed and implemented policies to
reduce greenhouse gas (GHG) emissions but not at the scale that is required. In large part, this is due
to a shift in the political climate since 1980 that has led to a widespread skepticism of concerted public
action to solve society’s problems. The reasons for this reaction against a strong, active public sector, and
against government’s role as the vehicle through which we make collective choices about the society we
live in, are beyond the scope of this report.3 This shift has sharply constrained environmental policy and
prevented the development of a vision to adequately address the problem of climate change.
A disbelief in the government’s capacity to coordinate economic activity is a central component of
the political development sometimes described as neoliberalism. While the exact meaning of this
term is often debated, its central feature is a profound skepticism about democratic, collective action,
especially through government but also through organizations like labor unions. Alongside this is a
strong normative belief in the importance of private property rights and a positive belief in the capacity
of markets to best meet social needs. Finally, there is a commonplace (though flawed) assumption that
economic and broader social outcomes reflect fundamental structural constraints and not coordination
failures or political choices that could be made differently. This is captured by Margaret Thatcher’s muchquoted line that “there is no alternative”; in the economic realm, it is reflected through the rejection
of demand side policy as a vehicle for rising incomes and living standards in favor of “supply-side”
interventions, often in the form of deregulation. Overcoming this learned helplessness about public
power is the essential first step toward a solution commensurate to the scale of the crisis.
In the wake of the Great Recession, we are beginning to break out of this market-centric political vision.
One important manifestation of this shift in our political landscape is the emerging movement for a
Green New Deal. Led by young people, including the Sunrise Movement and other environmental justice
groups, Americans are mobilizing to challenge business-as-usual climate politics. High-profile public

3 To learn more about how government power has been stunted over the last 50 years, see New Rules for the 21st Century (Abernathy, Hamilton, and Margetta
Morgan 2019).
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protests have brought widespread attention to activists’ demands for a much more ambitious response to
the climate crisis—one commensurate with the scale of the problem. These demands have been embodied
in a Green New Deal resolution, introduced in February 2019 by Rep. Alexandria Ocasio-Cortez (D-NY)
in the House and by Sen. Ed Markey (D-MA) in the Senate.
The Green New Deal resolution reminds policymakers and the public alike that there is an alternative
to business as usual. We do not have to choose between economic growth, economic justice, and
environmental protection. We can reclaim a more robust vision of government that is capable of
coordinating and financing economic transformation. The Green New Deal proposal argues that the
effort to decarbonize the economy will build the country’s resilience against climate change, turbocharge
the growth of good jobs, build a carbon-neutral economy, and ensure that the people who have historically
been left behind are fully included in this massive transformation of our economy and society. We argue
that the economics behind this vision is sound.

Overcoming this learned helplessness about public power is the essential
first step toward a solution commensurate to the scale of the crisis.

This report provides a policy framework and sample policies to decarbonize the US economy
and build robust pathways toward a more comprehensive Green New Deal. We believe a policy
framework to decarbonize the economy should include three broad pillars. The first pillar is
large-scale investments planned, facilitated, and, in some instances, directly undertaken by the
government. The second pillar is comprehensive regulation to ensure decarbonization across
the board—in a way that can command broad public support. The third pillar is carbon pricing:
Specifically, a cap-and-dividend system that incorporates the full cost of GHG emissions into
market prices while avoiding the steeply regressive impact of a carbon tax. Together, these three
approaches will allow for rapid decarbonization, while raising living standards and avoiding
the massive economic disruptions that would come from a carbon tax large enough to reduce
emissions to a sufficient degree.
The benefits of such a program are immense. From an environmental perspective, the climate benefits
of averting global warming beyond 1.5ºC are impossible to overstate. Holding to this temperature would
avert many climate tipping points, cut extreme heat waves, reduce species loss, limit the rise of sea
levels, curtail ecosystem collapses, and more. Lives will be saved as fewer people will be in the path of
extreme storms, rising seas, and devastating droughts. This alone should be sufficient justification for
a program of crash decarbonization, even if it were economically costly. Notably, the program need not
be costly in real-resource terms. In an economy facing chronically weak demand, a massive program of
decarbonization can greatly boost output, productivity growth, and living standards. It will call forth
technological improvements that would otherwise not be made and move millions of people from
unemployment or underemployment to rewarding, high-productivity jobs. From an equity perspective, a
decarbonization program that emphasizes targeted public investment can address the glaring inequalities
that are one of the outstanding faults of today’s economy.
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One of the simplest but most fundamental economic shifts that a Green New Deal will bring about is a
move toward a “high-pressure” economy. This is an economy that is consistently producing as much
as it can and where, in particular, there are more jobs available than there are workers rather than the
reverse. Traditionally, policymakers have seen this as something to avoid, fearing that the rapid wage
growth of such an economy could lead to rising inflation. But it is increasingly clear that these fears were
exaggerated, while the benefits of a high-pressure economy have been ignored. A tight labor market does
indeed lead to higher wages; but today those higher wages more often come out of profits or lead to higher
productivity, rather than being passed on to prices. A high-pressure economy may come about when
private demand is very strong, as was briefly the case in the late 1990s; but to be sustained, it requires
macroeconomic policy to be pushed in a more expansionary (demand-boosting) direction than has been
the case in recent decades; and in particular, it requires a large, sustained increase in public spending.4

We do not have to choose between economic growth, economic justice, and
environmental protection. We can reclaim a more robust vision of government
that is capable of coordinating and financing economic transformation.

A high-pressure economy disproportionately benefits those at the back of the hiring queue—people of
color, young people, those with less education or criminal records. The sustained strong demand created
by decarbonization will do a great deal to reverse the fall in wages over the past decades and level the
playing field between labor and capital. Decarbonization can also address inequities more directly, by
providing transit and other essential public goods and by reducing fossil-fuel uses that disproportionately
burden low-income communities and communities of color (PERI 2018). More broadly, decarbonization
can prioritize providing economic opportunities for those facing the greatest economic insecurity. This
will both lead us to a more just society and help mobilize the support that the program requires. From
an economic perspective, mobilizing the productive capacity of the economy through large-scale public
investments will profoundly reshape our economy in ways that will not only help avert catastrophic
climate change but will also boost economic growth and lay the foundations for a strong and sustainable
21st century economy designed to meet real human needs.
A comprehensive package to decarbonize the economy may require investments on the scale of 5 percent of
GDP per year, which would be roughly $1 trillion annually, sustained over a 10-year, or more, period. While a
large part of this will come from private capital, we expect that annual public spending will be increased by 3 to
5 percent of GDP.5 This will require a reorientation of a still-dominant ideology that has minimized the positive
role of government and emphasized a false tradeoff between economic growth, job creation, and a clean
environment. In place of the neoliberal vision of the past 50 years, we must revive the economic vision of John
Maynard Keynes, in which only government has the long time horizons and freedom from market pressures to
undertake many vital investments, and in which public spending does not crowd out spending to meet private
4 For more on high-pressure economies, see Ball (2015) and Bivens (2017).
5 Other researchers have come up with a ballpark price for investments associated with decarbonization. One report estimated that a reduction in emissions
of 80 percent by 2050 would require an average of $330 billion a year over 30 years. If this were to be undertaken in say 10 years, the required investment
would likely exceed $1 trillion a year across 10 years (Risky Business 2016). Others, such as Michael Liebreich (2019) at Bloomberg, estimate that a
decarbonization program will cost an estimated $980 billion a year for 10 years. Each of these are in line with roughly 5 percent of GDP a year in investments.
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needs but supports and reinforces it. A sound approach to climate policy that stimulates aggregate demand
can boost private production, jobs, and wages, and protect those communities who have been left out by a
markets-first approach (Barbier 2010; Pollin 2015). This approach is ambitious, but it is not utopian; it builds
on work that has already begun. After all, green jobs are amongst the fastest-growing jobs in America (SEIA
2017). Under such a framework, and given our macroeconomic condition discussed below, the vast spending
associated with decarbonizing the economy should not be viewed as a cost but as a benefit.

Together, these three approaches will allow for rapid decarbonization, while
raising living standards and avoiding the massive economic disruptions that would
come from a carbon tax large enough to reduce emissions to a sufficient degree.

To be clear, the policies identified within this report are not a comprehensive list of all that is needed to
address environmental problems, nor do they cover the entirety of what is usually meant by the Green
New Deal. Many vital issues, such as the need for clean water, eliminating harmful pollutants, and
restructuring utility markets, are not covered here. While the policies discussed here are all aimed at
decarbonization, this is not meant to minimize the importance of complementary social policies within a
broader Green New Deal, such as universal health care and a job guarantee.6

This will require a reorientation of a still-dominant ideology that has minimized
the positive role of government and emphasized a false tradeoff between
economic growth, job creation, and a clean environment.

Our more limited focus should not be taken as a suggestion that the broader range of policies envisioned
in the Green New Deal resolution is irrelevant to climate policy or a dispensable supplement to it. Rapid
decarbonization will fundamentally reshape our economy in ways that have major effects on the labor
market, and the distribution of income and wealth. A decarbonization program that ignored the massive
inequalities that define our economy would nonetheless be shaped by them and would reshape them for
better or worse. What distinguishes the Green New Deal approach is not that it engages with existing
inequities of race, gender, education, and geography, but that it does so in a conscious and deliberate way.
A decarbonization program that ignored these inequities would risk reinforcing them, thus repeating
the mistakes of the original New Deal. A narrow focus on decarbonization also throws away one of the
strongest bases of political support: the promise to address our urgent economic problems in the present.
6 For more on a federal job guarantee program, see Paul et al. (2018).

RO O S E V E LT I N ST I T U T E .O RG | C R E AT I V E C O M M O N S C O PY R I G H T 2 0 1 9

11

The reality is that our economy, suffering from chronically weak demand, underemployment, and
massive inequality, would be in need of a new New Deal even if there were no climate crisis. Addressing
our environmental and economic problems together makes sense both substantively and politically.
Far from being a progressive wish list, the Green New Deal approach is simply taking our overlapping
crises seriously. As recent events in France demonstrate, environmental policies that exacerbate existing
inequalities risk a ferocious backlash—and justifiably so.
It is important to note that our policy framework does not reject market approaches across the board.
Some form of carbon pricing has a place in a broader decarbonization strategy. It does, however,
reject the narrow-minded ideology that markets can or should be the primary form of economic
coordination. Prices may effectively guide decision-making at the margin, where it is a question of
choosing between a few well-defined alternatives. But for a large-scale economic transformation,
involving a range of new activities carried out across many sectors, market coordination quickly breaks
down. Contrary to the neoliberal ideology, we take a more positive view of government. Government
action should not be limited to correcting a few defined market failures or internalizing externalities,
and it should not be a last resort that is only utilized when market solutions are not available. For a
problem like climate change, public provision—one of the government’s distinct strengths—should
often be seen as a first choice, not a last resort. Markets are not a natural force beyond our control;
they are largely the creation of government, which establishes property rights and sets the rules on
which they can be exercised and exchanged. The government further shapes market outcomes through
taxes and transfers, through an array of regulations, through the Federal Reserve’s responsibility for
credit conditions and the overall level of economic activity, and through direct public provision of
a raft of essential services. We believe that the public sector must play the leading role in directing
decarbonization and in a broader Green New Deal movement. Accordingly, the framework outlined
in this report builds on the existing roles and capabilities of the federal government to reshape the
economy in a conscious, deliberate way that centers the interests of a habitable planet and an economy
that supports human flourishing.

We believe that the public sector must play the leading role in directing
decarbonization and in a broader Green New Deal movement.

Outline of the Report
In this report, we offer a number of proposals for decarbonizing the US economy, as part of a just transition
from an economy based on fossil fuels to a net carbon-neutral economy that protects the livelihoods of
both current and future generations and our planet. We believe that a program to rapidly reduce carbon
emissions should be part of a broader agenda to address the injustices, instability, and waste of human
potential that our economy generates. But in this report, we have chosen to focus on the climate policies.
Future work should address other complementary aspects of the broader Green New Deal agenda.
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While identifying and breaking out of the neoliberal shackles that have contributed to our environmental
and inequality crises are important, so too is developing a concrete policy framework for decarbonization.
We see our proposals not only as steps toward meeting our climate goals but also toward rethinking the
rules of our economic system, and toward realizing the productive potential of our economy, by creating a
high-pressure economy that prioritizes rising wages and full employment.
The report is organized as follows:
In Section 1, we introduce our policy framework and provide 12 sample policies that should be
considered as policymakers build a program for decarbonizing the US economy. The section builds the
case that government investment, environmental regulations, and policies to get prices right in the
market should be viewed as complementary tools in our effort to decarbonize. Setting clear policies to
facilitate the process of phasing out fossil fuels will help neutralize the power of the fossil fuel industry
in halting climate action and will drastically reduce government support for the industry responsible
for global warming. The second policy area, building the carbon-neutral economy, provides a swatch
of policies ranging from direct government investment in mass transit to electric vehicle mandates to
policies to direct credit to green businesses that are critical for decarbonization.
In Section 2, we present the macroeconomic case for a Green New Deal. This section first argues that
there is significant unused capacity in the economy. As things stand, we are not fully deploying our
society’s resources. Second, this section addresses the “How do we finance it?” question. Significant
spending must be undertaken to decarbonize the economy, which, rather than crowding out private
investment or resulting in unsustainable levels of debt, would actually be a boost to the economy;
given current macroeconomic conditions, more robust spending can aid the economy in approaching
true full employment. Increased public spending will, reliably, lead to tighter labor markets and faster
wage growth. But this impact will not fall equally across regions, occupations, or demographic groups.
Without active measures to manage its distributional impact, it may well widen some inequalities
even while narrowing others. And as recent events in France demonstrate, environmental policy that
ignores existing inequities invites a ferocious backlash. In sum, we argue that, as economists, we see
decarbonization and the broader Green New Deal movement as eminently reasonable. As human beings,
we see it as a necessity.

The State of GHG Emissions
In order to effectively design a framework and set of policies to decarbonize the economy, we must
first be aware of the current state of GHG emissions throughout the US. While emissions are growing
significantly at the global level, domestic CO2e emissions peaked in 2007 at 7,351 million metric tons of
CO2e and have since fallen by roughly 10 percent to 6,457 million metric tons of CO2e (EPA 2019). Despite
this modest decline, emissions have started growing again and are not on a phase-out trajectory.
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FIGURE 1:

Total US Greenhouse Gas Emissions by Economic Sector (2016)
Agriculture / 9%
Commercial & Residential / 12%

Transportation / 29%

Industry / 22%
Electricity / 28%
Total emissions in 2016 were equal to 6,511 million metric tons of CO2 equivalent. Source: United States Environmental Protection Agency.

Figure 1 breaks down GHG emissions by economic sector in the US economy. As we can see, transportation
and electricity are the two largest contributors of emissions in the economy. They are perhaps also the
easiest to imagine decarbonizing. For the electricity sector, responsible for 28 percent of US GHG emissions,
the economy would need to replace fossil fuel power with clean and renewable energy, including storage.
Surpassing electricity in 2017 for the first time, transportation is now the largest emitting sector. Emissions
from this sector can be broken down into the following categories: light-duty vehicles (60 percent); mediumand heavy-duty trucks (23 percent); aircraft (9 percent); rail (2 percent); ships and boats (2 percent); other (4
percent) (EPA 2018b). While decarbonizing the bulk of transportation would require the electrification of cars
and trucks, some parts of transportation are much harder to abate, such as heavy shipping and air travel.
Commercial and residential buildings account for 11 percent of emissions and are largely attributable to
the heating, cooling, and the general energy needs of buildings designated for commercial and residential
use in the US. As we will discuss below, decarbonizing these areas would require carbon-neutral buildings
powered entirely by clean and renewable electricity.
The last two sectors present some of the largest challenges to decarbonization. Emissions attributed to
the industrial sector account for 22 percent of total US emissions and are associated with energy use and
process emissions. Of these, process emissions are the primary challenge, as many industrial processes,
such as cement clinker manufacturing and the production of high-grade coke, an important element in
steelmaking, emit GHG emissions that are not associated with the combustion of fossil fuels.
Finally, agriculture, which accounts for about 1 percent of the US economy in terms of GDP, is responsible
for 9 percent of US emissions. Most of these emissions can be attributed to agricultural soil management;
however, enteric fermentation (part of the digestion process for ruminants, such as cows and goats) and
manure management are also major contributors of emissions. The agricultural sector will require its
own sets of policies to effectively decarbonize.
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SECTION 1

Policy Framework &
Sample Policies
Our policy framework for decarbonizing the US economy starts from the premise
that we need to fully mobilize our productive capacities through a variety of
policy levers to rapidly address climate change. We break these down into three
complementary pillars: carbon cap-and-dividends, climate regulations, and public
investments, which include credit policy. This framework acknowledges that
actions sufficient to rapidly decarbonize the economy require us to utilize all of the
tools at our disposal. While market-centric policies will likely be part of the broader
climate solution, they should be implemented alongside environmental regulations
and direct government investment. This will ensure that climate targets are met,
carbon-neutral public goods and services are expanded, and the economy is
brought to, and sustained at, full employment.
In this section, we first introduce and discuss our policy framework. We then
provide sample policies to effectively phase out fossil fuels and build the carbonneutral economy. While these are not meant to be a comprehensive list of
policies to decarbonize the economy or to encapsulate the Green New Deal,
they are examples of policies that should be part of any comprehensive plan for
decarbonization.
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The Role of Carbon Pricing
Rapidly transitioning the economy to net carbon neutral will be a major undertaking. According to many
economists, who largely recognize climate change as a serious threat, a price on carbon is the key tool
to achieve this goal. Four former Federal Reserve (the Fed) chairs, 27 Nobel laureates, and over 3,000
economists recently signed a petition stating that “a carbon tax offers the most cost-effective lever to
reduce emissions at the scale and speed that is necessary” (CLC 2019).
There is an element of truth to this. Putting a price on carbon will change calculations about the mix of
energy sources for electricity producers, when to rely on car-based transportation, what temperature to
set the thermostat, how often to fly, which production methods to use, etc. Indeed, it is hard to imagine
fundamentally changing these decisions without increasing the cost of these activities in proportion to
their contribution to climate change.
At the same time, a simple carbon tax is, as a form of a consumption tax, highly regressive. Low-income
people spend a large part of their income on transportation, heating and cooling, and other basic needs
whose cost will go up under any carbon pricing system, while the rich spend only a small fraction of
their income in these areas. So, any carbon-pricing policy must be accompanied by a carbon dividend to
redistribute the revenue on an equal per-capita basis. But even with a dividend, a carbon price alone is not
sufficient to achieve an equitable deep decarbonization of the economy by itself.

To solve these sizable problems, we need a sizable actor: the government.

In the idealized world of economic models, placing a price on carbon perfectly aligns the incentives of
households, firms, and governments with those of society. Even in this ideal world, though, the carbon
tax must be high enough to internalize the full cost of carbon emissions. Many carbon tax advocates
shrink away from this, instead proposing exceedingly low prices on carbon—often in line with 3.5ºC+
of warming—while simultaneously claiming that this market mechanism can replace environmental
regulations and government investments. Conversely, a carbon tax high enough to, by itself, achieve our
climate goals would be immensely disruptive.
We must avoid the false trichotomy between regulation, public investment, and carbon pricing. Carbon
pricing does have a place, but we can see the limits of carbon pricing as soon as we look beyond the idea of
a perfectly competitive economy as it is described in introductory economic textbooks. Real economies
are characterized by numerous imperfections, including bounded rationality, asymmetric information,
economies of scale, and coordination problems. Additionally, these real-world economies—the
contemporary US in particular—also face persistent shortfalls of effective demand, which require active
government intervention to bring spending up to the economy’s potential. Large-scale public investment
is a complement to carbon pricing. While the carbon price helps ensure that prices in the market reflect
emissions targets, investment will provide the necessary infrastructure and credit to build the carbonfree future—putting idle resources to use as we pursue a high-pressure economy.
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Though markets can be effective at allocating resources—when the alternatives are well-known, the
required adjustments are small, and the outcomes are relatively certain and immediate—markets are
insufficient when there is a need to quickly reorient a complex system of production and distribution
toward goals that are far off and hard to observe, as with climate change. This is when the price
mechanism breaks down. For instance, just because a carbon price will increase the price of gasoline
doesn’t mean that people will have adequate access to alternative modes of transportation that would
allow them to easily change their behavior such as public transit. To solve these sizable problems, we
need a sizable actor: the government. It’s one thing to count on market signals to guide consumers as they
choose between bananas and apples in the grocery store. It’s quite another to claim that price signals
alone can guide a massive redirection of the economy on the scale of required for a Green New Deal.

Though markets can be effective at allocating resources—when the alternatives
are well-known, the required adjustments are small, and the outcomes are
relatively certain and immediate—markets are insufficient when there is a need
to quickly reorient a complex system of production and distribution toward goals
that are far off and hard to observe, as with climate change.

The Role of Regulations
Some economists promote a carbon tax as an alternative to cumbersome regulations (CLC 2019), but
prices and regulations can be complements, rather than substitutes. Regulations can have many benefits,
including the fact that mandating clean energy use can cause the cost of clean technology to fall as it
is widely adopted. In 1975, for example, the Environmental Protection Agency (EPA) required new
gasoline-powered vehicles to be equipped with a catalytic cconverter. This act sharply reduced carbon
monoxide emissions at a significantly lower cost than imposing a tax on carbon monoxide.
While in some sectors of the economy, like the electricity sector, a carbon price may be relatively
effective, other sectors may require complementary regulation to direct the decarbonization process.
To accomplish our climate goals, it’s clear that we’ll need both. Regulation can provide a cost-effective
and realistic method of reducing emissions. It also has a proven track record. Since 2000, 62 percent of
the growth in non-hydro renewables in the US has been to satisfy requirements set forth by renewable
portfolio standards—regulations that require states’ utilities to get a minimum percentage of their power
from renewable energy (Barbose 2015).7
We can observe other examples of regulations that are more tangible. For instance, consumers regularly
fail to purchase products with higher upfront costs, such as a more fuel-efficient car or home, even when
7 Though economists frequently quibble about renewable portfolio standards (RPS), recent research has demonstrated that their benefits far outweigh their
costs. Existing RPS across 29 US states and Washington, DC, result in an estimated $31 billion in increase costs; however, they provide an estimated $97 billion
in air-pollution health benefits and $161 billion in climate damage reductions under conservative assumptions (Wiser et al. 2017). In this report, we propose an
economy-wide carbon price, but if an enhanced RPS is more politically palatable, it provides a good alternative for the electricity sector.
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more efficient products save money in the long run (Gillingham and Palmer 2014). This energy efficiency
gap is due partly to the fact that consumers have imperfect information about the lifetime cost of goods;
and corporations, retailers, and landlords often have an incentive to keep it that way. The gap also results
from the fact that people are not human calculators. Limits both to information and the decision-making
capacities of individuals and organizations often prevent people from making the “correct” response
to price signals such as those brought about by a carbon price. A program to decarbonize the economy
should similarly embrace regulations that effectively cut GHG emissions.

The Role of Public Investment
A carbon price plus environmental regulations still aren’t sufficient to achieve an equitable
decarbonization of the economy, especially considering the current output gap. Students of economic
transitions, such as those that occur in economic development, have long recognized that successful
industrialization doesn’t happen purely via market signals and regulations; the state always plays a
coordinating role and must manage aggregate demand. Similarly, there is a reason that large businesses
have professional managers to plan their operations rather than relying on internal markets to allocate
labor and capital.
Public investment is a crucial component of a program to decarbonize the economy, because it is also
necessary to exploit economies of scale, solve coordination problems, and bring the economy to full
capacity to transition as rapidly as possible while providing true full employment. While a carbon
price coupled with environmental regulation will provide households, firms, and governments with an
incentive to ditch fossil fuels, collective action is often necessary to build the carbon-free alternatives
of the new economy. Public investment is necessary for things such as: retrofitting buildings, providing
green transportation, building a green national grid, increasing research and development (R&D), and
adapting to climate change that is already locked in.
There is good reason to think that our economy is still operating well below full capacity. Real GDP
today is more than 10 percent below the level predicted a decade ago, and at least some of this gap
reflects lingering weak demand following the Great Recession (Mason 2017a). Millions of workers
remain unemployed and outside the labor force despite relatively low headline unemployment
numbers. The government could effectively close the output gap by engaging in large-scale public
spending, which can break us out of our current hysteresis—which, as explained in Section 2, refers
to the lasting effects of demand conditions, especially weak demand, on potential output—and
raise the economy’s productive capacity in the long run. After all, the transition required demands
significant investments in our people and our economy; investments that will pay off for decades and
centuries to come.
This policy framework for decarbonization recognizes the complementarity of carbon pricing, regulation,
and public investment. Consider the example of transportation, which is currently responsible for 28
percent of US emissions. Putting a significant price on carbon—and indirectly on gasoline—will reduce
emissions, but the “right” price will not automatically produce the “optimal result.” First, a combination
of imperfect information, bounded rationality, and credit constraints leads consumers to purchase
cars that generate too many emissions. This provides a justification for direct regulations, including a
continued tightening of the corporate average fuel economy (CAFE) standards and ultimately an electric
vehicle (EV) mandate.
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While a transition to EVs is vital, it’s also important to note that the most cost-effective way to
decarbonize transportation will also entail a dramatic shift away from driving and to mass transit, cycling,
and walking (McKinsey 2017). A carbon price does modestly increase the incentive for federal, state, and
local governments to invest in buses, light rail, and bike lanes, but it does not eliminate the coordination
problem in revamping transportation infrastructure. Nor will it build the EV fast-charging infrastructure
that is critical to enabling widespread EV adoption. This is why public investment is crucial, as it will
provide funding for effective projects that actually give people access to green transportation.
In sum, we need them all: carbon pricing, regulations, and large-scale public investments to transition the
economy to a net carbon-neutral future. Public investment is crucial to building the human and physical
infrastructure of the new economy. Without it, not enough dollars will flow to transition the economy,
the economy will fail to reach full employment, and policymakers will continue leaving millions of people
without work or wage increases. Regulations are necessary to ensure dirty industries and practices
are phased out as the investments roll out clean alternatives to business as usual. Additionally, these
regulations are vital for environmental justice concerns, such as the siting of polluting industries and
fossil fuel extraction activities. And carbon pricing creates a more level playing field in the market and
redistributes revenue in a progressive fashion. Together, these can be utilized to phase out fossil fuels and
build the carbon-neutral economy we need.

1.1 Phasing Out Fossil Fuels
If the US is to rapidly reduce GHG emissions and transition to a carbon-neutral economy in the next few
decades, it must quickly phase out the bulk of the fossil fuel sector. While fully accomplishing this goal
will require a suite of policies, below we discuss three essential policies that will tame fossil fuel power
and rapidly shrink the sector as the economy is set on a path toward full decarbonization: 1) eliminate
subsidies for fossil fuels; 2) halt new fossil fuel extraction; and 3) implement a carbon cap-and-dividend
program to ensure that emissions goals are met while protecting the incomes of most people.
During the past two centuries, fossil fuels have allowed for impressive industrialization and high levels
of economic growth; however, the extraction of these fuel sources has devastated the environment that
many communities depend on, and their combustion is responsible for the climate crisis humanity is
currently facing. Addressing this crisis necessitates that the vast majority of fossil fuels are phased out as
quickly as possible, limiting the additional emissions to be released into the atmosphere and increasing
demand for alternatives to the dirty economy as we know it.
Embarking on this process will require both supply- and demand-side policies. On the demand side,
which has been favored by policymakers and researchers to date, we can think of countless policies
to reduce the demand of fossil fuels through initiatives to support cheap renewable energy, EVs,
energy efficiency upgrades, etc., all of which will be discussed below in the section on investing in
decarbonization. But reducing the actual supply of fossil fuels and in turn reducing the size of the
industry as a whole, will also help constrain the political influence of fossil fuel corporations and allies—
which is vital to addressing climate change in a timely manner. Importantly, policymakers should stop
favoring the fossil fuel industry in the first place. Cutting off policies that favor the industry will help keep
remaining fossil fuels in the ground, while also engaging in measures to reel in the political influence of
the industry—influence it has relentlessly used to halt climate progress and fuel climate denialism.
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The fossil fuel industry wields immense political power, allowing the industry to halt progress on
climate efforts to rapidly reduce emissions by heavily influencing policymakers on both sides of
the aisle. Phasing out fossil fuels necessitates keeping fossil fuels in the ground, which will create
massive stranded assets, currently valued at an estimated $100 trillion globally, according to a
Citigroup report (Channell et al. 2015). Any policies to slow or stop the development of these fossil
fuel assets, while critical to meeting emissions targets, will be vehemently opposed by the fossil fuel
industry. Since the early 1980s, fossil fuel companies and groups such as the American Petroleum
Institute have been publicly downplaying any concerns related to global warming. Recently, we
have seen many examples of the industry’s political influence. During the 2018 election cycle, for
example, fossil fuel lobbies poured in $100 million to defeat three modest state-level environmental
initiatives (Aronoff 2018). At the national level, we see that four-fifths of the energy sector’s political
donations in the 2017-2018 election cycle, amounting to $8.5 million, went to Republican candidates
(Stevens 2018). At the multinational level, the fossil fuel industry has unloaded over $1 billion to
sell themselves as a climate “ally” to the public, marking a reorientation from climate denialism to
the notion that fossil fuels should play a major role in the “clean” future through the deployment
of technologies yet to be proven (Kaufman and D’Angelo 2019). To tackle climate change, we must
address these entrenched powers that benefit from the status quo and seek to stop any actions to
transition away from it by taming the corporate power of fossil fuels. Below, we recommend policies
to rein in corporate polluter power.
Phasing out the bulk of the fossil fuel industry, while necessary, will pose significant challenges for
fossil fuel workers and their communities, which is why public power is necessary in the transition
to a green economy. Disrupting the fossil fuel economy will necessitate that hundreds of thousands
of fossil fuel workers are transitioned into high-quality union jobs and must not bear the brunt
of this transition.8 While some just transition programs have been developed—such as the one by
economists Robert Pollin and Brian Callaci (2016) to retrain and, where necessary, relocate fossil
fuel workers, guarantee their pensions, guarantee employment in the clean energy sector, and
transition communities dependent on the fossil fuel industry—much more work is needed to ensure
an effective just transition that truly benefits workers and their communities. Precedent provides
policymakers with crucial insight on building a truly just transition program for fossil fuel workers:
The various attempts at trade adjustment assistance (TAA) policies for workers, for instance, have
proven insufficient to protect workers and communities from economic shocks associated with trade
agreements. Much like the original New Deal, we can learn from both the successes and failures of
past policy choices.
Transitioning to a carbon-neutral economy will require a sizable shift in the deployment of the
economy’s productive capacities, transitioning them away from the fossil fuel sector and toward the
clean and renewable economy of the future. Building the carbon-neutral economy is essential, but
getting the fossil fuel industry out of the way by deploying sensible, inclusive policies is an important
first step. Paying polluters to extract and emit harmful fossil fuels simply needs to end, and new
investments in fossil fuel extraction infrastructure must cease. A carbon cap-and-dividend will
function as a vital backstop to ensure that the fossil fuel industry is largely phased out in a timely
manner to meet our emissions goals while protecting the purchasing power of most people, and lowincome communities in particular, throughout the United States.

8 Other sources argue that there are closer to 1.1 million workers in oil, gas, and coal jobs, including 467,648 in the mining and extraction of fossil fuels plus
nuclear (DOE 2017).
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Eliminate Fossil Fuel Subsidies
Summary
Fossil fuel companies in the US heavily rely on government subsidies to make drilling, mining, and
extracting feasible, amounting to approximately $20 billion per year (Redman 2017). These corporate
payouts not only sustain current fossil fuel extraction, but they also incentivize expansion into new fossil
fuel projects. The US government should cease subsidizing the fossil fuel industry through a full repeal of
existing subsidies to the coal, oil, and natural gas industries.
Background
Historically, the US government has chosen to subsidize the fossil fuel industry to a significant degree.
These subsidies amount to large transfers from the government to the fossil fuel industry.9 Handouts
such as these help to prop up the existing fossil fuel sector and are largely responsible for driving up
fossil fuel extraction and use in the economy. The subsidies, initially put in place to stimulate fossil
fuel extraction and further develop domestic fossil fuel assets, are partly responsible for access to
cheap fossil fuels. If the government were to stop paying these polluters through state and federal
subsidies, it’s estimated that almost half of all new US oil production would be unprofitable and thus
left undeveloped (Erickson et al. 2017). Additionally, fossil fuel subsidies represent an obstacle to
renewable energy investment by artificially increasing the relative cost of renewable energy (Carbon
Pricing Leadership Coalition 2017). While there is some disagreement in the literature on how
much of a reduction in carbon emissions would be achieved by repealing fossil fuel subsidies, studies
largely agree that fossil fuel subsidies constitute a government handout to pad the profits of fossil fuel
companies (Coady 2017; Jewell 2018).
According to Oil Change International, the US government spends approximately $20.5 billion
subsidizing the fossil fuel industry, $14.7 billion of which comes from federal subsidies and another
$5.8 billion from state subsidies (Redman 2017).10 Others contest subsidies are lower, amounting to
roughly $8.7 billion as outlined in the US Self-Review of Fossil Fuel Subsidies conducted under the Obama
administration in 2015 (OECD 2015). These estimates are lower primarily due to the fact that they focus
on tax preferences specific for the fossil fuel industry.11

9 For the purposes of this report, a fossil fuel subsidy is “any government action that lowers the cost of production, lowers the cost of consumption, or raises
the price received by producers. Types of fossil fuel subsidies include financial contributions or support from the government or private bodies funded by the
government, including direct transfers of funds; transfer of operating or accident risks, such as by capping liability; foregone revenue including tax breaks; and
provision of goods and services at below-market rates” (Redman 2017).
10 This leaves out important consumer subsidies including the Low Income Home Energy Assistance Program (LIHEAP), which helps families pay their
heating bills. According to the Division of Energy Assistance and Office of Community Services, LIHEAP has released $3.65 billion for the federal fiscal year
2019 (LIHEAP 2018); total consumption subsidies amount to $14.5 billion.
11 In terms of the international community, the numbers are far larger, with an estimated $5.3 trillion in fossil fuel subsidies across the globe, or 6.5 percent of
global GDP, according to economists at the International Monetary Fund who try to take into account post-tax subsidies as well, including the environmental
and health costs of pollution (Coady et al. 2017).
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FIGURE 2:

Top 10 Federal Subsidies to Fossil Fuel Companies
Top 10 Federal Subsidies to Fossil Fuel Companies

2015-2016 U.S. Average Millions of $

Deduction for Intangible Drilling Costs

2,292

Last-In, First-Out Accounting for Fossil Fuel Companies

1,690

Corporate Tax Exemption for Fossil Fuel Master Limited Partnerships

1,614

Excess of Percentage Over Cost Depletion

1,310

Lost Royalties on Offshore Drilling

1,072

Powder River Basin Coal Lease Subsidy

963

Domestic Manufacturing Deduction for Oil & Gas Extraction

805

Fossil Energy R&D

591

Dual Capacity Taxpayer Deduction

530

Amortization Period for Coal Pollution Control

450

Figure 2 displays the top 10 federal subsidies handed out to fossil fuel companies.12 The 10 major
federal subsidies alone amount to an annual transfer to the fossil fuel companies of $11.3 billion, while
the remaining $9.2 billion can be found in over 100 additional subsidies accessible to these polluting
companies.13 To put these numbers into context: Fossil fuel firms receive seven times more subsidies in
terms of permanent expenditures than the entire renewable energy sector does (Redman 2017).
Eliminating these payments would bring about important changes for fossil fuel investment returns and
production decisions. These could include reducing GHG emissions through slowing current extraction,
halting development of new fossil fuel infrastructure investments, lowering profits of existing fossil fuel
firms, and freeing resources currently directed at the fossil fuel industry to be deployed in building the
green economy—all without having a negative effect on economic growth (Monasterolo and Raberto
2019).14 Experts also agree that this would not put US energy independence at risk, a common line for
people pushing the mantra “drill, baby, drill” (Aldy 2013). Eliminating these corporate payouts will raise
fossil fuel prices while freeing up additional resources for the rapid decarbonization of the US.

12 A complete list can be found in Redman 2017. Note that 80 percent of subsidies flow to oil and natural gas while 20 percent flows to the coal industry.
13 If we break down these subsidies by stage of production, we find that 17 percent are for remediation–cleaning up the environmental messes and abandoned
resources left behind by fossil fuel companies. With the financial future of fossil fuel firms in jeopardy, there’s a legitimate concern that the government could
be responsible for far more environmental cleanup from these destructive practices.
14 It is also worth noting that these authors find that fossil fuel subsidies have a higher negative distributional effect than green subsidies.
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To put these numbers into context: Fossil fuel firms receive seven times more
subsidies in terms of permanent expenditures than the
entire renewable energy sector does.

Sample Policy
The US should repeal all existing fossil fuel subsidies. There are 16 provisions in the US federal tax code
that currently subsidize fossil fuel producers and could be eliminated to roll back fossil fuel subsidies
by an estimated $8.7 billion per year (Aldy 2013; OECD 2015). With a total of $20.5 billion per year in
subsidies, this rule change would represent an approximately 40 percent cut to existing subsidies—
though policymakers should work to eliminate all fossil fuel subsidies. Excluding the $8.7 billion
documented above, the remaining subsidies amount to an additional $6 billion at the federal level and
$5.8 billion across US states. Congress, in partnership with the US Treasury and state governments,
should end polluter welfare by fully eliminating these subsidies.

Halt New Fossil Fuel Extraction
Summary
The US should halt new fossil fuel extraction by stopping new permits for extraction infrastructure,
ending new leases on public lands for extraction, and establishing a buffer zone between oil and gas wells
and schools, homes, and businesses. This will ensure that known fossil fuel reserves largely stay in the
ground and that public lands, a vital area of natural wealth, are protected.
Background
The fossil fuel industry extracts the oil, gas, and coal that the US burns to fuel its cars, homes, buildings, and
industries. As of 2016, the emissions of CO2 released from the combustion of fossil fuels accounted for 80 to
85 percent of total US GHG emissions (EIA 2018). While the historic use of fossil fuels unlocked a century and
a half of unprecedented growth both domestically and abroad, we must now rapidly phase out fossil fuels to
avoid catastrophic global warming. Policies that aim to diminish demand for—or disincentivize the use of—
fossil fuels are necessary, but it is critical to attack the problem from the often-ignored supply side as well.
According to a recent analysis by Oil Change International, if the US continues on its current trajectory,
it will drive about 60 percent of the growth in global oil and gas extraction (Trout and Stockman 2019).
This puts US policy at odds with the fact that global emissions must be rapidly reduced to net neutral if
the US and the global community are to have a reasonable chance at limiting global warming to 1.5ºC. To
meet these goals, an estimated 80 percent of known fossil fuel reserves will have to be left in the ground
(Ritchie 2017). Once fossil fuel companies invest in new infrastructure, they extract fossil fuels until the
operating costs exceed the price of their product. Thus, extraction infrastructure effectively “locks in” an
emissions trajectory that makes reaching our emissions targets unattainable.
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The activist community has long understood this challenge and has led the charge on climate change
with a number of successful campaigns to halt new fossil fuel extraction and to dismantle existing fossil
fuel infrastructure. Naomi Klein, Bill McKibben, and other activists, including bold youth movements,
have built support across the US around ideas that #KeepItInTheGround through Blockadia, divestment,
and the nationalization of the fossil fuel sector (Greenpeace n.d.; 350.org n.d.; Klein 2014). Activists have
also been fighting this battle in the courts, arguing that the US government has failed to consider climate
change and future generations when allowing for new fossil fuel infrastructure and leasing (Schwartz
2018; Crooks 2019).
Policies to curb fossil fuel infrastructure have already been enacted at the local level. For instance,
Portland, Oregon, banned all new fossil fuel infrastructure in 2016 and banned the expansion of current
fossil fuel facilities, using a zoning ordinance (Hirji 2016). The measure has already withstood court
challenges (Danko 2018). King County, Washington (home of Seattle), also recently passed a temporary
moratorium on new fossil fuel infrastructure (Smith 2019). While these are positive developments,
we need national action in order to halt new fossil fuel infrastructure, which is just the beginning, and
indisputably, a necessary step in radically shrinking the fossil fuel industry.
Sample Policy
To limit the extraction of fossil fuels, the government should first ban new leases and permits for additional
fossil fuel exploration, production, transportation, and storage as well as revoke proposals already in the
pipeline. Beyond these steps, the government should also significantly increase the severance tax for existing
leases and establish a buffer zone, or setback, between oil and gas wells and homes, schools, and businesses.

Implement a Carbon Cap-and-Dividend Program
Summary
Currently there is no national carbon tax or carbon cap on emissions in the US. To ensure that the US
meets its emissions targets and does so in an equitable fashion, we propose the creation of a nationwide
carbon cap-and-dividend program. This is a relatively straightforward policy that forces polluters to
pay for the emissions they dump into the atmosphere. Our policy is structured to ensure that emissions
are reduced in line with ambitious emissions targets, avoid commodifying or financializing15 the
environment, and protect the purchasing power of those most in need: low-income communities and
communities of color. This policy should be paired with complementary environmental regulations to
eliminate the co-pollutants that have contaminated the air, water, and land, and afflicted the health of
environmental justice communities for generations. While a carbon cap is by no means a silver bullet
to the climate crisis, a well-designed carbon cap can bring sizable, lasting benefits to current and future
generations, promote equity, and reclaim common ownership over our environment.
Background
Currently, polluters are largely free to emit CO2e into the atmosphere and do not have to pay for the
environmental and health damages associated with burning fossil fuels (Boyce 2018). To correct this,
policymakers and economists have been debating a set of policies for decades to put a price on carbon
with an aim of reducing emissions. The point of this type of policy is to price the externality—the
15 We define “financialization” as the outsized growth of the financial sector and its increased power over the real economy.
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pollution and damages from fossil fuels that are not reflected in current prices—which would help address
what economist Nicholas Stern refers to as “the greatest market failure the world has ever seen” (2007).
A price on carbon can come in two forms: a carbon tax or a carbon cap. A carbon tax charges a given
price for each unit of carbon, usually denoted in dollars per metric ton of CO2e. This policy is frequently
referred to as a tax, price, levy, or fee. In this case, the price is certain, but the emission reductions remain
uncertain. This arises from the fact that we simply do not know how much emissions will be abated for a
given price on carbon. If the price of carbon is $230/tCO2e we can estimate how much emissions will be
reduced, but it’s really just an educated guess.

While a carbon cap is by no means a silver bullet to the climate crisis, a welldesigned carbon cap can bring sizable, lasting benefits to current and future
generations, promote equity, and reclaim common ownership over our environment.

A carbon cap on the other hand sets a quantity of CO2e emissions that can be emitted and sells
emissions permits through an auction up to that cap, while allowing the price to vary. Here, we have
emissions certainty but price uncertainty. Of course, we can also imagine a combination of the two, as
has been implemented in Switzerland and was proposed in California (Fremstad and Paul 2017).
Provided that the point of the policy is to meet agreed upon climate goals and emissions targets,
rather than to raise revenue, we prefer a carbon cap. This will ensure that emissions targets are met by
allowing the price of emissions permits to fluctuate. It’s important to note that many equate a carbon
cap with a carbon cap-and-trade policy, however this need not be the case; permits may be time-limited
and nontradable (Boyce 2018). Further details on policy design are discussed below.
Many economists have called for a carbon tax or a carbon cap to address our climate crisis. After
all, we live in a market-based economy where many decisions are influenced by prices reflected in
the market, despite the fact that the state plays a major role in creating and shaping markets. With
current prices of fossil fuels far too low to reflect their true social cost, placing a price on carbon
through a carbon tax or cap can play an important role in reducing GHG emissions. Currently, when
you go to the pump and pay to fill up your car, you’re not being charged for the damages associated
with burning the fossil fuels. If policymakers were to implement a carbon cap, as we will discuss
below, the price of gas, along with other goods and services in the economy, would increase in line
with their carbon content (i.e., gas would get more expensive relative to, say, food, which is less
carbon intensive). This would send price signals to firms, governments, and everyday people to
consume less carbon-intensive goods and services.16

16 Over 46 national jurisdictions, as well as over 20 cities, states, and regions, have implemented a carbon pricing mechanism to date, with many more in the
works (Carbon Pricing Leadership Coalition. n.d.). While California and nine northeast states (through the Regional Greenhouse Gas Initiative) have passed
some form of a carbon price, the US as a whole has failed to pass a carbon price at the national level. The most famed effort to do so was the Waxman-Markey
bill. For a deep dive into the failure to pass this bill, see Naming the Problem: What it Will Take to Counter Extremism and Engage Americans in the Fight against
Global Warming (Skocpol 2013).
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A carbon price is not a panacea. Recently, a group of eminent economists from both parties, including
Nobel laureates and former Federal Reserve chairpersons, endorsed a carbon tax-and-dividend program
as the solution to our environmental crisis (Baker et al. 2017). While we argue that a singular market tool is
not enough—and a suite of policies, including public spending and environmental regulation, are available
and necessary—it is worth noting that these economists supported the idea of a carbon dividend (i.e., a
way to redistribute the revenue raised by a carbon tax or cap back to the people). Historically, economists
have argued that the revenue raised from a carbon price should be used for tax cuts, while policymakers
have often been keen on using the revenue for green investments; however, such revenue spending fails to
protect the purchasing power of most Americans and would result in a sizable reduction in people’s incomes
(Fremstad and Paul 2019; Jorgenson et al. 2015; Goulder and Hafstead 2013). Instead, a dividend takes the
revenue raised and gives it back to the people in an equal per-capita measure. In other words, if $500 billion
is raised annually, and there are about 330 million people in the US, each would receive about $1,500 back
every year. Those who emit more carbon than average would end up paying in more than they get back,
while those who emit less carbon than average would end up paying in less than they get back. This is a vital
aspect of building an equitable carbon price. While a carbon price, coupled with a dividend, would make it
easier and more equitable to transition the economy, it is far from sufficient.
Though this is a policy prescription that economists across the political spectrum broadly support
(Hook 2019; IGM 2012; Fremstad and Paul 2017), some environmentalists and climate advocates have
been understandably skeptical of market-based policies (Edwards 2018; Huber 2016; Klein 2016; Walsh
2018). They critique the program on a number of grounds, including the ideas that a carbon price may be
regressive, easily gamed by corporations, insufficient to address the climate crisis, and ignores the plight
of communities that require environmental justice.
First, there’s robust literature modeling the effects of a carbon price on inequality, and the
results indicate that a carbon cap-and-dividend program would indeed be strongly progressive,
redistributing revenue from the rich to the poor (Fremstad and Paul 2019). Second, domestic and
international examples of carbon pricing legislation have often resulted in corporate giveaways;
this, however, can be overcome through policy design that puts the interests of people before
corporations. Third, we want to reiterate our belief that a carbon price (through either a tax or a
cap) alone is insufficient to address our environmental disaster. A carbon cap should be considered
as one of the policies comprising a comprehensive suite of legislation. Finally, we also share the
concerns that a carbon cap fails to address the plight of environmental justice communities. These
concerns, such as prioritizing emissions in sensitive areas and areas that have historically been
disproportionately polluted, will require complementary policies to address, such as environmental
regulations to eliminate harmful co-pollutants.17
Sample Policy
Rather than allowing polluters to emit into the environment for free, the federal government should
implement a carbon cap-and-dividend program for GHG emissions across the entire US economy. In
turn, the price of goods and services will increase depending on their carbon content. This is easiest to see
at the gas station, where the price of gas will increase about $0.01 per gallon for every $1 per tCO2e. But the
price of other goods will increase too, so that goods more closely tied to carbon emissions (e.g., airplane
tickets) increase in price more relative to goods with little carbon embedded in them (e.g., education).
17 Note that the policies contained in this report are sample policies and are not comprehensive. For instance, there is no policy included to address harmful
co-pollutants, yet this should be a priority due to health and environmental justice concerns.
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The economy will respond as relative prices change, with people, businesses, and governments adjusting
their behavior to reduce their carbon footprint when possible. The point of a carbon cap is not to raise
revenue or reduce the purchasing power of people but to incentivize economic actors to reduce emissions
and transition to a clean and renewable economy.
A simple cap-and-dividend structure should be implemented, as it would best achieve the goals of pricing
emissions along a path to meet agreed-upon emissions reductions. The carbon cap could be determined
by a group of stakeholders, with a maximum emissions allowance that would reduce emissions at least in
line with recent IPCC guidelines, though preferably faster.
To make the transition equitable, the revenue should be rebated through a carbon dividend. A carbon dividend
would simply be a payout to all of us in equal per capita measure, meaning a carbon cap will help us meet our
emissions targets while ensuring that the vast majority of low-income families come out ahead financially.
Although everyone will receive a dividend, the policy will nevertheless benefit low-income people more (see
graphics and example below). In order to protect those least able to deal with the financial effects, the first
dividend can be pre-paid so that people do not have to wait for a rebate until months after paying the increased
prices. This policy will promote equity by redistributing funds from high polluters, mainly the rich, to low
polluters, mainly low-income households. This is crucial to successful climate policy and to ensure carbon
pricing schemes are designed to take into account important distributional consequences.
To guide policymakers, we set out a number of policy guidelines for the carbon cap-and-dividend:
1. Price emissions upstream: To cover the maximum amount of GHG emissions while
ensuring minimal compliance challenges, emissions should be taxed upstream, meaning at
the wellhead, refinery, or mine. This policy design would allow the government to effectively
cover the vast majority of fossil fuels while only monitoring 1,150-2,000 points across the US
(CBO 2001; Metcalf and Weisback 2009).
2. Establish emissions targets: To fully take advantage of the carbon cap policy design,
policymakers should adopt a clear emissions trajectory. This should be done with stakeholder
involvement from environmental justice groups and affected communities. For instance, the
emissions reductions should at least be in line with the recent IPCC guidelines to cut emissions
by 45 percent by 2030 and reach net carbon neutral by 2050; however, provided that the US
has emitted far more than its fair share historically and is one of the wealthiest countries, the
emissions targets should be stricter, with a target of net carbon neutral by perhaps 2035 or
2040. Once the cap for a given year is set, the government should sell permits at an auction.
3. Recycle 100 percent of revenue to the public through a carbon dividend: Money
raised through the carbon price should be rebated in equal per-capita dividends. This
policy is critical to protect the purchasing power of low-income Americans and to build
common ownership and buy-in pertaining to the environment. While a carbon price
is regressive—disproportionately impacting the least well off in our society—a carbon
dividend protects the purchasing power of a majority of people in the US and 84 percent
of those in the bottom half of the income distribution (Fremstad and Paul 2019).18 Further,
the universal nature of the dividend is crucial to building across-the-board buy-in from
political constituencies and for building common ownership and support for our natural
assets. Like Medicare and Social Security, the universal nature of the program can make it
politically durable (Barnes 2014; Boyce 2018).
RO O S E V E LT I N ST I T U T E .O RG | C R E AT I V E C O M M O N S C O PY R I G H T 2 0 1 9

27

4. Border-adjustment tax: Climate change is a global phenomenon, and we live in a global
economy. To ensure that the US does not simply offshore carbon emissions, a borderadjustment tax is essential. This simply means that the government should levy a tax on
carbon-intensive imported goods based on their carbon content.19
5. No permit trading and limited banking: With all permits allocated at auction, no trading
is necessary; firms simply buy the permits they need at auction. Without trading, there is
no scope for market speculation or profiteering (i.e., we are not in any way commodifying or
financializing the environment).
6. No offsets or exemptions: To ensure that polluters actually pay for the emissions they
create, the policy should be designed to eliminate any potential gaming of the system. This
means no carbon offsets and no free allocation of permits.
To illustrate how such a proposal would affect the pocketbooks of Americans across the income
distribution, Figure 3 provides an example assuming a $230 price per permit (t/CO2e).20 This number is
based on a permit price associated with meeting 2.5ºC of warming, according to Nordhaus (2017)—which
is insufficient to meet our climate goals, but as we explain below, this is just one of many policies aimed
at decarbonizing the US economy. Keep in mind that the price will be determined by the auction for
permits, which will provide a fixed number of permits in line with our emissions goals. The analysis of
the distribution below holds for alternative prices determined at auction, but the magnitudes of dollars
redistributed will change.

18 The program should “keep government whole.” This would rebate the revenue back to the people who collectively paid into the program while rebating the
revenue paid in by the government back to the government itself. This ensures the protection of local, state, and federal governments’ purchasing power. The
numbers provided above reflect this and are fully explained in Fremstad and Paul (2019).
19 From a justice perspective, some argue that low-income countries with a minimal historic record of emissions should be exempt from such a tax. For more,
on this, see Beachy (2016).
20 For a more in-depth discussion of a carbon price-and-dividend, see Fremstad and Paul (2018).
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FIGURE 3:

Carbon Tax Burden

The light blue lines show the cost per person in dollars of a $230 carbon price that is implemented economy-wide. This demonstrates that
high-income people pay more in absolute dollar terms than low-income people do. The dark teal line, however, shows that a carbon price
is initially regressive since the carbon price affects a larger percentage of low-income people’s income.

Figure 3 demonstrates the initial burden of the carbon cap—the incidence of the tax before the money
raised is redistributed—at a price of $230 per permit. Under such a carbon cap, the poorest 10 percent of
people will pay in just under $1,000 per person per year through higher prices in the economy, while the
richest decile will pay almost $5,000 per person per year. Despite the fact that the rich pay significantly
more because they pollute much more, the initial tax is still regressive. This is due to the fact that for the
poorest decile, the tax represents about 14 percent of their income, while for the richest decile the tax
only represents 8.8 percent of their income; however, this can be remedied through an equal per-capita
carbon dividend to everyone in the US.
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FIGURE 4:

Net Transfers Under Carbon Dividend

This chart demonstrates that equal per-capita dividends can make an initially regressive carbon price progressive,
protecting the incomes of the low-income people across the country.

Figure 4 demonstrates the net effect on one’s pocketbook of a carbon dividend. The black bars represent
the fact that everyone will receive the same annual carbon dividend of just over $2,200.21 The green
bars represent the net benefit to groups that come out ahead. We see that the bottom 60 percent of
households come out ahead on average, while the richest 40 percent end up paying more in higher prices
than they get back through the carbon dividend. In other work, we also demonstrate that the majority of
communities of color come out ahead under a carbon dividend policy such as the one proposed here (Paul
and Fremstad 2019).
Pricing carbon and returning the money to the people in equal dividends, similar to the idea behind the
Alaska Permanent Fund—an idea implemented by a Republican governor and supported across the state’s
political spectrum—is a critical tool to rapidly curtail the use of fossil fuels and speed investments in clean
energy technologies and energy efficiency upgrades. The prices have been wrong for far too long. It’s time
to get them right.

21 Carbon dividends could be paid out quarterly to ensure that households do not have to wait a full year during which they’re paying a higher price
but are not being protected. The government could also pre-fund the first dividend to ensure low-income households are initially protected against an
increase in prices.
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1.2 Building the Carbon-Neutral Economy
Retrofit Existing Buildings
Summary
Buildings currently account for 39 percent of US GHG emissions (EIA 2018b), so policymakers must
make their decarbonization a crucial part of meeting emissions targets. To address energy challenges
presented by the existing building stock, the US should retrofit all buildings through a combination of
financial incentives and mandates. This would entail fully electrifying buildings and improving energy
efficiency. Together, these two policy choices will allow for the decarbonization of the existing building
stock.
Background
Retrofitting the existing building inventory in the US is a sizable undertaking. Currently, there are an
estimated 5.6 million commercial buildings and 118 million housing units, many of which are outdated
and inefficient, yet will remain in use for decades to come (EIA 2016; EIA 2018). Upgrading the existing
building stock and making it carbon neutral will require two primary components: First, buildings have
to be fully electrified; second, buildings need to be retrofitted for energy efficiency to reduce energy use.
Retrofitting buildings already in place could create a win-win-win scenario by providing lower long-term
operating costs, reducing GHG emissions, and creating millions of jobs across the US.
Emissions from buildings can be split between direct building emissions, which are emissions due to the
combustion of fossil fuels, and indirect emissions, which are emissions from electricity consumption. One
quarter of building emissions can be attributed to their direct energy consumption and three quarters
to indirect energy consumption (DOE 2017). Electrifying buildings would address the problem of direct
emissions by requiring the replacement of existing fossil fuel-based systems for heating, drying, and
cooking across the residential and commercial sectors (Jacobson et al. 2015). This would simply put an
end to fossil fuel use in buildings, rendering the existing fossil fuel infrastructure for the residential and
commercial sectors of the economy obsolete.
Energy efficiency (EE)—using less energy to provide the same service—is one of the most direct and
cost-effective ways to combat climate change.22 Energy-efficiency retrofits for existing buildings include
upgrading insulations, windows, lighting, and appliances to energy efficient models, as well as other
improvements to reduce energy use.23 An investment at $2,500 in energy-efficiency retrofits for dwellings
can reduce energy consumption by 30 percent, providing enduring benefits for the climate and those
paying the utility bills (Pollin et al. 2014 ). However, given the fact that 40 percent of Americans can’t
afford a $400 emergency expense, financing such investments will simply be out of reach for far too
many people (Federal Reserve Board 2018). Investments in building retrofits also produce jobs, creating
an estimated seven direct jobs and five indirect jobs for each $1 million in spending (Pollin et al. 2014).
22 While energy efficiency will help reduce electricity demand, policymakers are increasingly talking about policies to target emissions efficiency,
which are broader and would also encompass electrification of the building sector. Emissions efficiency reflects fewer emissions created per unit of
useful output of an energy-consuming service (Dennis et al. 2016). As an example, we can think of the amount of CO2 emitted to heat a home. First, it
would have to be electrified, and then there would have to be energy-efficiency upgrades to continuously improve electric heaters such as heat pumps.
23 While it is beyond the scope of this subsection, policymakers should also develop policies that include continuous improvements for appliances,
home electronics, and building materials to ensure that product development continues to improve energy efficiency.
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These improvements can have important implications for equity, as utility bills fall disproportionately
on disadvantaged communities, which are also more likely to live in inadequate housing stock, have older
appliances, poor insulation, and inefficient heating, cooling, and lighting systems. Well-designed public
policies such as building retrofits can thus have important distributional effects.
While there is currently no comprehensive national plan to retrofit the existing building stock, there
is much that can be learned from existing state and city programs. The five top-rated states for energyefficiency policy are currently Massachusetts, California, Rhode Island, Vermont, and Connecticut (Berg
et al. 2018). To date, these states have run programs to assist their residents and businesses in retrofitting
the existing building stock, which has resulted in reduced emissions, better air quality, and significant
savings for homeowners, renters, and business owners. In Massachusetts for instance, the Mass Save
initiative saved almost 3 million metric tons of CO2e through 2015. Overall, the fully funded 2016-2018
electric and natural gas efficiency plans yielded over $9 billion in economic benefits. The state estimates
that through the program, it has generated $4.17 in benefits to homeowners and $5.10 for businesses per
dollar invested (Chu et al. 2019; Mass Save 2016).
California expects to achieve a cumulative doubling of statewide energy-efficiency savings in electricity
final end uses of retail customers by January 1, 2030, as a result of the groundbreaking 2015 climate
legislation SB 350. Like Massachusetts, the state is working to direct investments to low-income
communities, as recently seen by the approval of $50 million of investments in clean, all-electric
buildings for low-income residents in the San Joaquin Valley (Golden 2018). Overall, the state has
committed to reducing building sector emissions by 40 percent below 1990 levels by 2030 through AB3232 (2018). Cities like New York City and Washington, DC, are also implementing programs for energyefficiency investments due to continued federal inaction (Roberts 2019).
Though estimates vary, most suggest that the payoff period for building retrofits are short, spanning just
3-5 years in some cases (Pollin et al. 2014). A major McKinsey report on energy efficiency found that a
$520 billion investment in energy-efficiency programs nationwide would gross energy savings worth
over $1.2 trillion, and that’s not even taking into account the climate or health benefits (Choi Granade
2009).24 Even research that suggests that the actual energy savings are just one third of those implied by
engineering models, energy-efficiency investments still pay off in a reasonable timeframe if emissions are
valued at roughly $200 per ton of CO2e (Fowlie et al. 2018).
Sample Policy
To decarbonize the existing building stock in the US, Congress should establish and fund a new federal
program to oversee and manage the process of retrofitting the existing building stock. The program
should immediately begin retrofitting all public buildings across scales of government. This program will
work at the national, regional, and local levels to fund electrification and energy-efficiency improvements
of existing buildings, bringing an important inflow of funds and jobs to localities across the US. The
program should electrify and upgrade all government buildings in use by 2030. Notably, the policy should
first prioritize the network of schools across the country. With an estimated 98,000 public schools in
the US (NCES 2018), retrofitting could provide both local employment opportunities and much-needed
savings for underfunded local school districts by significantly reducing their utility bills.

24 Such findings sometimes lead policymakers to ask why homeowners need the government to assist in facilitating building retrofits if the return
on investment pays off. It is important to note that there is an important role for government to play due to a number of reasons, including imperfect
information, loan market inefficiency, and general lack of resources.
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The program should also be tasked with assisting in the retrofitting of the private building stock in the
US. The government should fully fund and prioritize initiatives that retrofit the homes of low-income
homeowners and renters across the country. For the rest of homeowners, the government should provide
a robust cost-sharing program that matches homeowners’ expenditures to fully electrify and upgrade the
energy efficiency of their homes. None of these funds should be used to subsidize any fossil fuel devices
in buildings. Additionally, the government should pass mandates to end the sale of fossil fuel devices for
buildings by 2025. To assist homeowners with the remainder of the investments needed, the government
should provide no- or low-cost retrofit loans.

Require New Buildings to be Carbon Neutral
Summary
Meeting emissions goals requires that new buildings are carbon neutral. To meet this goal, we
propose that by 2025, all new buildings should meet high energy-efficiency standards, rely entirely on
electric power, and be accessible by public and other forms of carbon-free transportation. This can be
accomplished through new building regulations that are implemented immediately and ramped up fully
by 2025.
Background
A carbon-neutral economy requires a fundamental transformation of the built environment. US buildings
tend to be energy inefficient and dependent on fossil fuels and car-based transportation.
The building sector is an example of an area rampant with market failure due to incomplete contracts,
as the incentives among builders who actually build new houses and offices and the people who live and
work in them are poorly aligned. Developers and landlords rarely pay to operate buildings, including
electricity bills. Thus, they tend to under invest in constructing energy-efficient projects to reduce
emissions (Gerarden et al. 2017). For these reasons, setting a carbon price will have a limited impact
on building emissions, and thus carbon-neutral building regulations are an integral component of
decarbonizing the economy.
One way the US has attempted to improve new building efficiency is to improve incentives. This includes
providing builders with voluntary certifications, such as the EPA’s Energy Star program and the nonprofit
US Green Building Council’s Leadership in Energy and Environmental Design (LEED). While energyefficient buildings have upfront costs, they also have long-term benefits, since energy costs make up a
substantial portion of the operating cost of buildings. A recent report by the Rocky Mountain Institute
found that the payback period for net-zero energy homes is less than 14 years in most of the 50 largest US
cities, with some cities experiencing a far shorter payback period (Petersen et al. 2019).
Certifications help developers recoup their investment. Today, approximately 40 percent of new office space
in the US is certified by Energy Star or LEED (National Green Building Adoption Index 2017). Research shows
that buildings with an Energy Star or LEED certification consistently rent for about 7 percent more than noncertified buildings. Moreover, this benefit is capitalized into asset values, so that certified buildings are worth
roughly 13 percent more than their counterparts (Eichholtz et al. 2013). Eichholtz et al. (2013) conclude that:
“These results suggest that more aggressive policies—in the United States and elsewhere—of certifying, rating,
and publicizing buildings along these dimensions (including, perhaps, buildings that score well on measures of
energy efficiency) can have a large payoff in affecting energy use and maybe the course of global warming.”
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Most states have some type of building energy code (Abergel et al. 2018), but these regulations must
be made more stringent and universal to meet emission targets. For best practices, we can look at
California, which is currently leading the way in the US. In 2015, California adopted a New Residential
Zero Net Energy (ZNE) Action Plan (CA Energy Commission and CA Public Utilities Commission
2015). This created a voluntary program for ZNE homes through 2019 and mandated that all new
homes be ZNE by 2020.
To reach this goal, California is also requiring most new homes to have solar panels by 2020. This is
expected to raise the cost of the average home by about $10,000, yet the upgrade will save households
approximately $20,000 in electricity bills over the typical 30-year mortgage timeframe. Although rooftop
solar is a relatively expensive form of carbon mitigation, this math is likely to improve over time, and
already the benefits significantly outweigh the upfront costs. For instance, rooftop solar installation in the
US is substantially more expensive than in other countries, but large-scale deployment efforts will help
drive down costs, making carbon-neutral buildings cheaper (Trabish 2018).
New developments should also tie into green mobility infrastructure by connecting residents to mass
transportation and investing in sidewalks and bike paths that make cities and suburbs more walkable and
bikeable. Such a program represents a new level of investment in buildings that may modestly raise the
price of new construction, but it will have enduring benefits to building operators, local communities, and
the environment at large (Athalye et al. 2016).
Sample Policy
The US government should tighten building codes for new buildings. This can build on the existing
models of national building codes, which allow for flexibility in building standards to account for
variation across climate zones (DOE 2018). By 2025, it should be mandatory for all new buildings to meet
high energy-efficiency standards, rely entirely on electric power, and be accessible to green mobility
infrastructure.25 To meet these standards, the US must stop installing fossil fuel furnaces, water heaters,
and appliances in new buildings.26 The program should start immediately and gradually ramp up to the
full standards in 2025. From there, the program should have standards that automatically tighten as new
building materials become scalable, thus continuing the innovation process into the future.

Expand Mass Transit
Summary
Currently, the transportation sector is responsible for 28 percent of total GHG emissions, making it a top
priority for policymakers (Lawrence Livermore National Lab n.d.). We recommend a major expansion
of investments in mass transit across the US. The aim is to increase ridership and electrify existing
transit systems while building out new forms of public carbon-free mass transit to underserved areas.
Additionally, the US should make public transit free to incentivize ridership and eliminate fares that
disproportionately burden low-income people.
25 While all urban and suburban new construction should be accessible to green mobility infrastructure, we recognize that this is unlikely to be the
case for rural construction. To this end, the access-to-infrastructure requirement should not be applied in rural areas.
26 While new furnaces, water heaters, and appliances should be electric, the government should also put in place complementary appliance standard
requirements. For instance, the US GOA estimates that failing to update appliance standards in the US in the 1990s and early 2000s will cost
consumers at least $28B through 2030 (GAO 2007). Improving the EE versions of all of these is critical to meeting emission targets in a timely manner.
Importantly, history has many examples of appliances, such as refrigerators, that became both cheaper and more efficient while also increasing in
actual size (DOE 2011).
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Background
Humans are an “infrastructure species” (Britton- Purdy 2018), and our existing transportation
infrastructure is built for fossil fuels and private vehicles, both of which contribute to the climate
crisis. Our existing car-based infrastructure is expensive, regressive, causes major health problems,
and limits our ability to build community. Further, the current transportation system is extremely
carbon intensive. The average household consumes over 1,100 gallons of gasoline a year, largely
driven by car-based commuting (EIA 2017). Other modes of transportation are far more efficient:
On average, subways produce 76 percent lower GHG emissions per passenger mile than the average
single-occupancy vehicle, while light rail systems produce 62 percent less, and bus transit produces
33 percent less (DOT 2010).27 If ridership on these services can be increased and they were to be
electrified, emissions per passenger would be even lower.
Beyond being dirty, our current transportation system is enormously expensive. State and local
governments spend $200 billion annually on highways and roads (DOT 2018). However, most of the cost
of our current transportation system falls on US households. Americans collectively spend $1.1 trillion
each year to purchase, operate, and maintain their vehicles (DOT 2018). This amounts to the average
household spending over $9,000 a year on private vehicles (ibid.); yet, these privately owned vehicles are
actually in use only 4 percent of the time (Santos et al. 2011).
The current transportation system, which relies primarily on private vehicles and chronically
underfunded and underbuilt public transit, not only contributes to a dirty and expensive system but
also represents profound challenges for many low-income households across the US that cannot afford
private vehicles or access affordable and reliable transit. Without access to safe, affordable, and reliable
transportation, many low- and middle-income people are excluded from employment opportunities
outside of their immediate vicinity. Often, low-income people are forced to live in economically depressed
areas of cities and counties due to high housing costs, far away from job prospects. The low-income parts
of cities are also frequently the last to see investment in public transportation, further marginalizing
these communities and excluding them from economic opportunities. This disproportionately burdens
low-income households and exacerbates economic inequality through a number of mechanisms,
including increasing frequency and duration of unemployment (Stacy et al. 2019).
Investments in green public transportation can revitalize our crumbling public transit systems,
sharply reduce our reliance on private vehicles, and move us toward a more equitable and carbonneutral economy. A report by the University of California Davis and the Institute for Transportation
Development Policy estimates that, in conjunction with policies to adopt EVs, green transportation that
facilitates trip sharing, public transportation, cycling, and walking would both reduce transportation
emissions by 80 percent and cost less than business as usual (Fulton et al. 2017). If investments were
made in an equitable fashion, these investments would also disproportionately benefit low-income
communities in many of America’s cities and suburbs. Complementary policies, such as ones that
increase the average occupancy of public transportation (e.g., by making it free), would generate even
larger emission reductions and efficiency gains. Additionally, policies to reduce green transportation
would deliver enormous health benefits, as air pollution from vehicle emissions causes 58,000 premature
deaths annually (Caiazzo et al. 2013).

27 When life cycle emissions are taken into account, researchers find that public transit is even more efficient in terms of emissions per mile (Chester
and Horvath, 2009).
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The federal government currently devotes just $11 billion annually to mass transit (DOT 2018) and
$1 billion to pedestrian and cycling infrastructure (Pedroso 2017). This level of funding is woefully
insufficient to maintain the existing transit systems, let alone upgrade existing systems to be carbon
neutral while building out new transit systems to greatly expand carbon-free transportation options and
reduce reliance on private vehicles.
Provided that mass transportation is a public good, and that state and local governments face serious
fiscal constraints that limit their ability to borrow, constraints which can be overcome at the national
level thanks to additional sources of revenue and debt instruments, the majority of funding should be
undertaken by the federal government. While the scale of investment required to massively build out
carbon-neutral mass transit has not been seen for decades, rebuilding the country’s infrastructure is a
task that has achieved bipartisan support in the past, as exemplified by President Dwight Eisenhower’s
establishment of the US interstate highway system. Though green public transportation should be largely
funded by the federal government, the exact type of infrastructure should be determined by each locality
to meet their specific needs. Expanding and improving metro lines may be an appropriate pathway in
places like New York City, but cities without metro systems may instead need to invest in light rail or bus
rapid transit systems, which can be 90 percent cheaper than underground subways (Margolis 2015). For
towns, small cities, and the outskirts of medium cities, urban electric bus systems would likely provide the
best solution.
Investments in green transportation will complement other policies for a Green New Deal. While
policies such as a carbon dividend will increase demand for carbon-free transportation, they do not
automatically supply people with functional alternatives to go about their daily life. To build a carbonfree transportation system, policymakers need to make mass transit, cycling, and walking preferable to
personal car use. Investing in green transportation policies will have many benefits, including reducing
carbon emissions and co-pollutants, improving public health, increasing mobility, and allowing for
greater density to combat our housing affordability issues. The key to achieving these benefits is to ensure
that all residents have access to a variety of attractive, affordable, and safe forms of transportation that
make decarbonized transit the best available option.
Sample Policy
The US government should rapidly increase investment in carbon-free public transit, bicycle lanes, and
sidewalks across the US. Importantly, to increase utilization and build a more equitable transportation
system, public transit services should be made free.28
To meet these goals, federal funding for green transportation should be rapidly increased to enable mass
transit systems in order to phase out rider fares, which currently collect $18 billion (American Public
Transit Association 2018); fully electrify the system; and massively expand capacity in order to increase
access to public transportation. This should include funding upgrades to existing transit systems as
well as investments to build new transit systems in underserved areas. Additionally, federal funding for
cycling and pedestrian infrastructure should also be immensely increased.

28 Fare-free public transportation is already available in 98 cities and towns around the world (Keblowski 2018).
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Electrify the Vehicle Fleet
Summary
To electrify the vehicle fleet, the US should implement policies to replace vehicles powered by internal
combustion engines with modern electric vehicles (EVs). The US can do this by extending the existing
electric vehicle tax credit and making it a rebate, so that low-income individuals will benefit as well.
Additionally, the US should mandate that automobile companies increase the share of electric vehicles
sold each year, with the requirement that 100 percent of new car and truck sales are EVs by 2030.
Background
Eliminating carbon emissions from transportation, which accounts for 28 percent of emissions, can be
achieved by a broad array of mobility policies that shift people from driving to walking, biking, and mass
transit; however, an estimated 80 percent of current trips are currently made by driving a car, making
the electrification of vehicles a top priority (DOE, FHA 2017). Together, cars and trucks are responsible
for 83 percent of the transportation sector’s total emissions, making them a major contributor of GHG
emissions (EPA 2018). EVs are quiet, scalable, require little maintenance, and most importantly generate
no tailpipe emissions. To rapidly decarbonize the transportation industry, the economy must rapidly
transition to a future comprised of EVs.
The US government has been working to reduce emissions from vehicles for decades, largely through
the use of the Corporate Average Fuel Economy (CAFE) standards. The US introduced these standards
in 1975 and cut new vehicles’ CO2 emissions per mile by 40 percent in just 10 years (EPA 2018).
Unfortunately, this dramatic progress was followed by 25 years of inaction. In 2010, US vehicles emitted
more carbon per mile than those in many other countries, including Brazil, Canada, India, Japan, Mexico,
South Korea, and in the European Union. Under President Barack Obama, the EPA tightened emission
standards; even if they are fully implemented, however, American vehicles will still emit 25 percent more
than European vehicles in 2025 (International Council on Clean Transportation 2019).
When they were initially introduced, EVs faced a number of problems, including high costs, limited
driving range, and insufficient charging infrastructure. This is despite the fact that electric motors are
significantly more efficient than combustion engines: EVs convert about 60 percent of electric energy
into motion, while traditional automobiles convert just 20 percent of the energy stored in gasoline
into motion (Department of Energy 2019). To address these issues, the US has worked to subsidize the
development and adoption of EVs. Unlike rampant subsidization for the fossil fuel industry, this is an
example of the virtues of nudges within markets working in favor of decarbonization
To date, government incentives in the form of tax credits have helped bring down EV costs; however,
these tax credits are unfortunately being phased out. The electric vehicle tax credit, passed in 2009,
provides a tax credit up to $7,500 for electric vehicles; however, it phases out once a manufacturer
delivers 200,000 electric vehicles (Tesla and GM are already being phased out). While battery costs for
EVs are declining 15-20 percent per year, additional subsidies will help deploy more EVs, which will
in turn help drive down the cost of EVs and make them more competitive by helping to increase their
market share (JP Morgan 2018). Analysts believe that EVs will reach cost parity with combustion engine
counterparts by 2020-2029, and some EV models have already reached cost parity on a total cost of
ownership basis (JP Morgan 2018; McKerracher 2018).
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In terms of the performance of EVs, we have seen massive improvements in vehicle range, with many EVs
getting 250-300 miles per charge, making vehicle range a non-issue for most consumers. Another key
issue, which remains a challenge, is vehicle charging. Unlike our extensive network of gas stations, the
US does not have a national or even regional charging infrastructure network. Charging can take place in
four key spaces: home, work, in public (such as parking spaces in cities), or on highways for long-distance
trips. While 80-90 percent of charging is done at home or work for those who have access to charging at
their workplaces, a lack of charging infrastructure remains a significant challenge. To date, fast-charging
infrastructure has been lagging, largely due to a failure of large-scale public investment, including policies
that seek to coordinate the private investment needed. We have seen a large uptick in the buildout of
new charging stations across the US, and there is good reason to believe that this network will look very
different than the current network of gas stations to service internal combustion engines—though this
infrastructure remains underdeveloped (Engel et al. 2018).
The transition to EVs will take time. Since the average vehicle runs for 11 years, internal combustion
engines sold today will still be on the road in 2030. Thus, policymakers must quickly increase the market
share of new EVs leading up to 2030. Countries that are committed to preserving a habitable planet have
established ambitious goals: Norway, for example, has adopted a variety of policies to make EVs 100
percent of all new passenger vehicle sales by 2025 (Norwegian Transport Agencies 2016).
Sample Policy
To electrify the vehicle fleet, the United States should use both financial incentives and mandates to
foster a rapid and equitable transition. First, the US should eliminate the cap and phase out of existing
EV tax credits (up to $7,500 per vehicle), which is currently triggered after the delivery of 200,000 EVs by
an automaker and until the full transition to EVs has occurred. The full $7,500 tax credit should also be
changed to a rebate, which customers can receive at the time of purchase. This will help ensure that EVs
are accessible to low-income households who many not be able to take advantage of the EV tax credit in a
single year and can’t afford to wait for tax season.
While the US should continue to tighten fuel economy standards over the next decade, an EV mandate
is necessary for the US to decarbonize the transportation sector. To meet emissions targets, the US
should implement a federal EV mandate beginning as soon as possible, ramping up over time so that
EVs represent 100 percent of new vehicle sales by 2030. This regulation harnesses economies of scale
to reduce the cost of purchasing, running, and maintaining an EV. Complementary policies will also be
needed to decarbonize transportation. Above, we talked about mass transit investments to drive down the
demand for private cars; additionally, to ensure that EVs reduce emissions, the government will have to
rapidly shift electricity generation to clean and renewable energy. Public investment in EV infrastructure,
especially charging stations, will also complement the EV incentive and mandate.

Build a High-Capacity National Grid
Summary
As the economy transitions toward carbon neutrality, the electricity sector must be fully transitioned
to clean and renewable energy sources. The US currently lacks a comprehensive national grid, and the
grids that do exist are outdated and poorly designed to transport large amounts of renewable energy
across long distances. This is a major obstacle to a 100 percent shift to renewables, since major renewable
sources—wind and solar—are intermittent, or more available at some times rather than others.
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The intermittency problem is made much worse by the limits on long-distance energy transmission—
when renewables in one region fall short of meeting its needs, the existing grid cannot easily transfer
energy from long distances. Decarbonizing the electricity sector will require significant improvements in
long-distance energy transmission. In this subsection we propose building out a high-capacity national
grid to address the intermittency problem.
Background
The electricity sector currently contributes 28 percent of US GHG emissions, putting it just behind
the transportation sector as the largest emitter (EIA 2019a). To decarbonize the economy, emissions
in the sector will have to be rapidly drawn down to zero as the grid transitions from a mix of fossil fuels
(63.5 percent), nuclear (19.3 percent), hydro (7 percent), and renewables (10.2 percent) to all clean and
renewable energy as soon as possible (EIA 2019a).
Perhaps the largest obstacle to fully decarbonizing electricity generation is not generation itself, but
the grid. Renewable electricity is already cost-competitive with fossil fuels; coal-fired plants continue
to be decommissioned, while solar and wind capacity is rising rapidly. The fundamental problem is not
building up renewable capacity, but intermittency: wind and solar power generation depends on weather
conditions. And electricity, unlike most other commodities, cannot be easily stored at industrial scales
— it must be generated when it is used. This would not be a great problem if we had a genuinely national
or, better, global grid—the wind is always blowing, and the sun is always shining, somewhere. But in the
US, long-distance transmission is quite limited. New York City, for example, must meet 80 percent of its
electricity needs from power generated within the city itself (Walawalkar, Apt, and Mancini 2007)
As long as electricity can neither be economically stored nor transmitted across long distances, there is a
limit to the share that can be provided by renewables. There must be “dispatchable” power, which can be
ramped up or down at short notice, to meet demand when renewable sources are offline. In practice this
means fossil fuels, primarily natural gas with some form of carbon capture. Some fossil fuel plant may
operate just a few days a year, at moments of peak demand.
In the long run, improved storage technologies may resolve the intermittency problem. These
technologies, however, are just starting to be deployed at large scale. Improved transmission, on the
other hand, is technologically straightforward; it simply requires investment to greatly raise the capacity
of the existing grid and integrate it nationally (and eventually internationally). At a national scale, wind
patterns are negatively correlated, meaning when the wind blows in one area, winds tends to die down in
another. Similarly, the sun rises a few hours earlier on the east coast while it sets a few hours later on the
west coast. Integrating the national grid greatly reduces the chance of major mismatches between power
demand and renewable supply (Mills and Wiser 2010). This currently requires an available source of
dispatchable (usually fossil-fuel) power.
Building a national grid that allows for energy to move across long distances could drastically
cut carbon emissions while also saving consumers money, but it will require federal action
(MacDonald et al. 2016). There have been proposals for a true national grid for decades. But as
renewables’ share of capacity grows steadily, the need for this new infrastructure is ever more
pressing (NREL 2017; Friedlander 1968; Abraham 2002). Only a national grid can allow renewable
energy sources to move toward 100 percent in a timely manner without the need for back-up fossil
fuel plants for dispatchable power.
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While the existing utility sector is well aware of the benefits of a national grid, they have failed to build
a national grid for a number of reasons. Perhaps the fundamental obstacle is the coordination it would
require across states and various utility companies (Roberts 2018). Siting the project has proven to be
incredibly challenging, as has deciding who will foot the bill. The federal government is the only entity
that could plausibly overcome these coordination problems. Similar examples can be found in other
countries, such as China, which is already moving ahead with the buildout of a national power grid,
demonstrating that the primary hurdle is not technological (The Economist 2017).

Building a national grid that allows for energy to move across long distances could
drastically cut carbon emissions while also saving consumers money,
but it will require federal action.

Other reforms to the electricity sector should be considered by policymakers. For instance, the current
utility model is woefully outdated and currently structured to oppose the buildout of renewable energy
and the decentralization of the grid. This model, which arose as a grand bargain, created a business
model in which utilities largely operate as state-protected and state-regulated monopolies. Most of
these monopolies operate within a cost-of-service-rate (COSR) model, which was designed to primarily
run on fossil fuels. COSR requires utilities to sell power to ratepayers without a markup, and profits
for utilities arise from their capital investments (i.e., building more energy infrastructure). While this
model was effective in the 1930s, when incentives were needed to rapidly build out infrastructure to
provide electrification across the country, COSR is poorly designed to motivate utilities to serve customer
demands for renewables and facilitate a transition away from the current fossil fuel economy due to
the problem of stranded assets—replacing existing profitable fossil fuel infrastructure—and stagnant
electricity demand (Aas and O’Boyle 2016). One possible solution is for the public sector to take control of
electric utilities. Running these in a truly democratic fashion would help meet our climate goals, achieve
climate justice, and better serve everyday customers (Alperovitz and Bozuwa 2019; Koeppel et al. 2019).
Sample Policy
While the full decarbonization of electricity generation will require a variety of policies, such as a carbon
cap-and-dividend and renewable electricity standards, the construction of a high-capacity national grid
is a key part of achieving rapid decarbonization of the power sector. The federal government should
undertake the funding and siting of a national grid that utilizes long-distance, high-capacity DC power
lines to connect the US.
The US government should rapidly invest the estimated $70-80 billion required for new, high-capacity,
long-distance power lines (Bloom 2018). The government should also be responsible for assisting in
the coordination of transition line placement across state lines, perhaps simply following the interstate
highway system.

40

D E CA R B O N I Z I N G T H E U S E C O N O MY | C R E AT I V E C O M M O N S C O PY R I G H T 2 0 1 9

Pay Farmers to Capture Carbon
Summary
While farmers are and will be deeply impacted by global warming, our industrial agricultural sector is
also a key producer of GHG, responsible for 9 percent of US emissions. Yet farmers also hold enormous
potential to curb GHG emissions. To support rural livelihoods on the farm and start the transition in
agriculture from a net producer of emissions to net carbon neutral, or perhaps even a net carbon sink, the
federal government should directly pay farmers to capture carbon in their soil—a vital ecological service.
Background
The industrial agricultural sector is a core contributor to GHG emissions. The EPA reports that 9
percent of all US GHG emissions come from this industry, particularly from factory-farm livestock.
This likely underestimates the problem, as new research suggests that methane emissions are more
problematic than conventionally thought (Ackerman 2019). The methane produced by cows, called
“enteric fermentation,” alone comprises almost a third of all emissions from the entire agricultural
industry. In addition, the way that animal waste is stored and processed, the farm management of
agricultural soils, and even the production of rice emits methane and/or nitrous dioxide—both potent
greenhouse gasses (EPA 2019).
At the same time, farmers and rural communities are on the frontlines of climate change. Experts predict
climate change to have profound effects on the agricultural industry. The increased presence of carbon
dioxide levels, combined with changes in air temperatures and precipitation (droughts and flooding), will
greatly intensify the uncertainty and economic instability that farmers and farm workers already face.
Additionally, this places the food supply at enormous risk. Scientists suggest that climate change could
have significant effects on crop yields as well as reduce the nutritional value of many food crops overall
(EPA 2019).
These impacts on the farming industry will also have broader impacts on rural communities, which are
economically dependent in a variety of ways on the natural resources that will be affected by climate
change, especially through farming. Climate change will likely shift the ideal climate for various crops
northward, which could hobble rural economies, especially in the south.
Climate change and its effects on farmers are situated in the context of agricultural communities
that have already struggled economically for decades. Many family farmers are losing money—with
many being swallowed up by factory farming—and those who remain are contractually dependent on
agricultural conglomerates that have outsized control of the prices they pay and effectively become
contract workers with less and less control over their growing practices, not to mention their income
(Howard 2016). This current state of agricultural markets makes the burden that climate change places
on farmers, and encouraging farmers to be part of the solution, that much harder.
In order to both reduce emissions from agriculture and enhance its potential to sequester carbon, the US
will need to broadly reform the sector. For example, the US must improve regulation of the agriculture
sector—both through the Farm Bill and beyond it—including shifting regulations to align with climate
goals by, for example, regulating feedlot emissions (McGinn et al. 2016). Policymakers could also reform
crop insurance markets, which are partly subsidized by the government, to incentivize sustainable
practices by rewarding them with lower rates and better coverage (Lilliston 2018).
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The sample policy we focus on here is a federal investment program in the vast capacity of farmers
to sequester carbon by paying farmers to capture carbon in their soil. Responsible soil management
holds enormous potential for capturing carbon from the atmosphere. Scientists are finding that
farming systems that involve “integrated” soil-based practices—such as adequate crop rotation
combined with minimal or no-chemical fertilizer and pesticide use—build organic matter in the soil
that then promotes carbon accumulation in the ground. In other words, farming practices that are
already better for productivity, environmental quality, and food safety are also a powerful carbon
mitigation technique. Multiple studies demonstrate that agriculture’s global sequestration potential
lies in carbon capture through soil management (Zomer et al. 2017). And a study of the regional
potential of carbon storage worldwide finds that North America has the highest potential for soil
carbon sequestration, opening up a major opportunity to revitalize farming communities in the fight
against climate change (Zomer et al. 2017).
As the idea of soil carbonization takes hold, some impractically propose paying farmers through a market
that gives them credit for the specific amount of carbon they sequester; companies can then buy those
credits to offset their emissions. Soil-carbon levels vary a great deal across even one acre of land, making
measurement impossible (Gewin 2019). However, this approach would also create a carbon market and
open the door to carbon offset credits, which have largely been a disaster and are strongly opposed by
environmental justice groups. We argue for a simpler, more effective approach below.

In other words, farming practices that are already better
for productivity, environmental quality, and food safety are also a
powerful carbon mitigation technique.

Some states are taking matters into their own hands. For example, California has implemented the
California Healthy Soils Initiative. With revenue generated through the state’s cap-and-trade initiative,
the state is piloting a program to provide grants up to $50,000 each to approximately 50 farmers to engage
in sustainable practices, such as applying compost and mulch, planting cover crops, introducing natural
windbreaks, reintroducing native plants, and creating silvopasture (which integrates trees with pasture).
These methods not only pull carbon from the atmosphere but also enhance farm productivity by building
topsoil fertility; reducing the need for chemical pesticides, herbicides, and fertilizer; providing habitat for
birds and beneficial insects; and curbing water runoff by improving soil drainage (CalCAN 2019).
Sample Policy
To support rural livelihoods and help transition agriculture toward carbon neutral, and possibly
eventually a carbon sink, the US should start paying farmers based on their adoption of specific growing
practices that foster soil carbon sequestration. This program should be kept simple, paying farmers
based on their adoption of specific growing practices that foster soil carbon sequestration. It could be
based on California’s Healthy Soils Initiative but scaled to the national level, paying farmers who employ
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sustainable soil management practices compensation for the environmental service they provide and
subsidizing the transition from industrial farming to more sustainable agricultural practices such
as regenerative agriculture. This program could also be broadened to paying rural communities for
sustainable forest and land-use management more generally. The program should be fully financed by the
federal government.
Of course, this kind of transition to climate sustainability will demand more than a grants program.
It will require, for example, vastly restructuring agricultural markets by curbing the market power of
agricultural conglomerates, building up processing infrastructure, engaging in outreach and educational
programs, and seeding a new generation of farmers. But the importance of this particular program is that
it can begin to address the economic needs of struggling farmers in the face of falling commodity prices
and the rise of factory farming, while harnessing the vast potential of American farmland to serve as a
carbon sink.

Expand Federal Research and Development Spending
Summary
As things stand, the US has the necessary technology to decarbonize the vast bulk of the economy;
however, there are some hard-to-abate areas of the economy, such as the industrial sector and heavyduty transportation. To address these long-term challenges, the US should expand federal spending on
research and development. Specifically, the government should immediately increase the funding of the
Advanced Research Projects Agency–Energy (ARPA-E) while broadening the scope of ARPA-E to cover
other sectors such as industry, agriculture, and heavy transportation.
Background
Cutting emissions by 80-95 percent is technologically feasible at this time, but increased investments in R&D
can ensure that energy is affordable, reliable, and safe for people and our collective environment. Government
has an indispensable role to play in marshalling in the needed technologies of the future (Mazzucato 2013).
That role is not limited to creating the market conditions for private firms to invest in R&D, but it also includes
intentionally steering the direction of technological change through direct public investment in R&D. The US
has continuously funded and directed technological development through programs and agencies, such as the
National Institute of Health (NIH), the National Science Foundation (NSF), the Small Business Innovation
Research (SBIR) program, the Defense Advanced Research Projects (DARPA), and ARPA-E.
DARPA, a government-funded program established by the Department of Defense in 1958 to advance
military technologies, has led to huge technological breakthroughs that impact every aspect of our daily
lives, including the internet, GPS, cloud computing, and artificial intelligence. Following this success,
the government created ARPA-E in 2006 through the DOE to focus on advancing technologies in the
energy sector based on supporting high-risk, high-reward research (Azoulay 2018). ARPA-E has had great
success in energy-related initiatives, including energy efficiency, energy storage, and transportation.
Just as advancements in technologies such as fracking led to the explosion of environmentally destructive
fossil fuels, we can envision how large-scale investments in R&D for renewable energy and other areas
aimed at decarbonizing the economy could have wide-ranging effects. Since it was funded in 2009,
ARPA-E has provided $1.8 billion in R&D funding to over 660 projects. ARPA-E has resulted in 240 new
patents, 71 new companies, and billions of dollars in private investment (ARPA-E 2017).
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As an example of how public R&D can transform an entire industry, consider the case of solar panels.
Solar Photovoltaic (PV) panels have declined in price by about 99 percent over the past four decades
(Kavlak et al. 2018). This occurred due to well-crafted public policy that paved the way for PVs. Though
there is a well-known result, which demonstrates that prices drop about 20 percent for every doubling
of cumulative capacity (McDonald and Schrattenholzer 2001), the story is a bit more complicated.29
While economies of scale played an important role, especially in more recent years, recent work clearly
demonstrates that R&D played a critical role in driving down costs, allowing for the scaling up of PVs to
take place (Kavlak et al. 2018). From 1980-2012, R&D was responsible for about 60 percent of the cost
decline for PVs; while economies of scale were only responsible for a bit more than 20 percent, efficiency
gains enabled by the R&D in the first place (ibid.).
If the government were to significantly expand investments in R&D to decarbonize the economy, the
government would be helping to ensure that the transition occurs as rapidly as possible while helping
to drive down costs for many new and yet-to-be developed technologies. Such an increase in funding is
sorely needed due to the fact that despite programs like ARPA-E, the US woefully lags behind many other
countries in R&D investments (World Bank 2019; Harvey et al. 2018). Additionally, the R&D should be
targeted toward hard-to-abate sectors, such as heavy industry and other sectors of the economy that do
not have clear pathways to full decarbonization.

Government has an indispensable role to play in marshalling in
the needed technologies of the future.

Industry, for example, accounts for 22 percent of US GHG emissions (EPA 2016). These emissions can
be broken down into two categories: emissions attributable to the combustion of fossil fuels for energy
use and emissions attributable to the industrial process itself. For instance, products such as cement
and steel, used widely in the global economy, are extremely carbon intensive to produce. While some
alternatives to these materials are increasingly being deployed, such as wooden high-rises, decarbonizing
the production process of heavy industry is paramount to meeting emissions targets. By no means
should this be viewed as a reason to slow progress on decarbonizing the economy. Investments in R&D,
along with learning by doing as the economy rapidly decarbonizes, will help address the areas where
technological development can have the largest impact, resulting in new production processes and
materials to fully decarbonize.
Public R&D must play an important role to decarbonize not only the US economy but to expand
financially feasible technologies that can be deployed across the globe. However, it is important to
recognize that technology is not a silver bullet and that the need for more R&D is no reason to delay
immediate action to curtail emissions. The vast majority of the technology needed for a transition is
already in place. Public R&D today will make it possible and affordable to achieve the final 5-20 percent of
decarbonization in the near future.

29 This 20 percent rule is currently holding true for batteries as well.
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Sample Policy
To address the R&D needs of both the US and the global community, the US should significantly expand
federal spending on R&D related to decarbonizing the economy. The government should rapidly increase
spending on ARPA-E, which focuses on energy, while also expanding the existing program to focus on
other hard-to-abate sectors, such as industry, agriculture, and large and heavy transportation. Currently
the ARPA-E budget is about $300 million per year (ARPA-E 2016); we recommend that program funding
be increased to tens of billions of dollars per year, with some suggesting an annual budget of $30 billion
(Smith 2019). The federal government should fully fund this program to ensure that reasonable R&D
projects have sufficient funding.

Direct Credit to Green Businesses
Summary
For a variety of reasons, many of the private-sector entities engaging in green investment will face
financing constraints. Given the inability or unwillingness of private financial markets to adequately
finance green investment, the federal government should take steps to affirmatively direct credit to
private investment in decarbonization, including clean energy production, manufacturing, agriculture,
and building retrofits. Such “credit policy” builds on a long history of directing credit to socially valuable
activities that face credit constraints, including owner-occupied housing, foreign trade, higher education,
and small businesses. It will involve a mix of expanded loan guarantees, a new public bank, and direct
support from the Fed.
Background
While the Green New Deal will involve a major expansion of the public sector, the majority of new
spending on decarbonization will come from the private sector. When such investments are carried
out by large, established corporations, specific financing problems do not arise. But much of the private
investment will come from smaller businesses, startups, farms, small property owners, and households—
all of which may face significant limits in their access to finance. In these cases, even investment
with favorable expected returns is often limited by a lack of liquid assets or limited ability to borrow.
Decarbonization investment in these sectors will require new policies to ensure that credit is widely
available. Policies to direct credit to specific sectors or activities is called “credit policy,” in contrast to
conventional monetary policy, which merely seeks to influence the overall level of credit or liquidity in
the economy as a whole.
It is clear that even in an environment of abundant liquidity, there is no guarantee that decarbonization
investment will be adequately financed. Many small- and medium-sized enterprises may have promising
projects but are unable to obtain financing because of information asymmetries or other market failures.
This is especially likely with startups focused on new products and/or processes—exactly the sort of
innovation that decarbonization in manufacturing in particular is likely to require. There is a reason
why Silicon Valley startups rely on a specialized venture capital sector rather than conventional bank
finance; but no similar specialized funders exist for investments in decarbonization. Empirical research
shows that while large corporations are relatively impervious to shifts in financial conditions, access to
bank credit can be a major factor in investment by smaller and newer businesses (Chodorow-Reich 2014).
Similarly, many households may be excluded from credit markets because of reasons like low current
income, precluding even investment in home energy-efficiency that could quickly pay for themselves.
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As Nobel laureate Joseph E. Stiglitz (2013) puts it, “Governments and central banks need to have explicit
programs to encourage lending to certain groups/sectors that are underserved.” In general, it is clear—
and has become increasingly evident since the housing bubble and financial crisis of the 2000s—that
private financial markets cannot be relied on to direct credit to the most valuable uses. Government must
play a positive role in allocating credit (D’Arista and Boyce 2002). Ensuring that credit flows to renewable
energy and other green investments is a critical part of a comprehensive decarbonization program.
Credit policy has long been used in the US and other rich countries to direct bank lending and other forms
of finance to areas deemed national priorities. In order to ensure that specific classes of borrowers had
access to credit on acceptable terms, the Fed targeted a number of different interest rates and purchased
bankers’ acceptances as well as federal debt in the 1920s (Carlson and Duygan-Bump 2016). During
World War II, the federal government financed the great majority of new industrial capacity, even when
the factories themselves were privately owned (Mason 2017a). During the financial crisis, the Fed took
further steps to support credit for specific institutions and sectors. During 2007 and 2008, it was the
decisions of the Fed that determined which troubled financial institutions would survive, which would
be absorbed by other institutions, and which, like Lehman Brothers, would be allowed to fail. During the
summer of 2008, when the commercial paper market that provides short-term financing to the nation’s
largest corporations had essentially ceased to function, the Fed stepped in to replace private lenders. By
making loans directly to nonfinancial, as well as financial, businesses that had previously borrowed in the
commercial paper market, the Fed effectively replaced private banks as the source of short-term loans for
corporate America. During the slow recovery that followed, the Fed continued purchasing large volumes
of mortgage-backed securities, effectively serving as the ultimate lender for a large fraction of new
mortgages issued in the years after 2010.
Building retrofits are a particularly promising target for credit policy. Because these retrofit projects
combine upfront costs with savings over a long future period, they are natural candidates for debt
financing. But the dispersed building owners, the information problems, and, in the case of commercial
structures, the transaction costs often created by the separation of ownership from liability for utility
bills mean that there is a natural role for a public agency to facilitate lending.
Concretely, a decarbonization credit policy would include three components. First, a new and/
or existing federal agency should offer loan guarantees for green investments by small businesses,
farmers, and homeowners. These are a commitment by a government agency to absorb some fraction
of the losses from defaulted loans to designated borrowers. Loan guarantees are a natural way to allow
the federal government to use its status as a privileged borrower to support credit flows to private
businesses, and they are one important tool to direct credit to socially useful private projects. The
value of loan guarantees comes from the existence of pervasive information problems in private credit
markets. In a world of perfect information, a loan guarantee would simply be a subsidy. But because
of information problems in credit markets, there are a number of loans that are not made even though
they would offer positive private returns. By offsetting the risks created by information asymmetries,
a loan guarantee program can support increased lending with private and social returns much greater
than the required outlay of public funds. A renewable-energy loan guarantee program was included in
the 2009 American Recovery and Reinvestment Act (ARRA) stimulus bill, and the high-profile failure
of one recipient (Solyndra) attracted a great deal of public attention and criticism. But Solyndra was
one of only two of the 24 companies that received loans under the program that defaulted; the ratio of
public money actually spent to new lending generated was very favorable and the program ended up
being profitable (Pollin 2014).
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Second, a public investment bank should be established to lend directly to startups and other small
businesses for decarbonization investment. This will be particularly important for carbon-neutral
manufacturing, as well as for renewable energy producers.
Third, the Fed should incorporate a decarbonization mandate into monetary policy. This involves
maintaining low interest rates—as discussed in the macroeconomics section below. Permanently low
interest rates make it easier to finance the expanded public and private spending that decarbonization
will require. In addition, the Fed should purchase debt issued to finance green investment, either directly
or via the public investment bank.

Ensuring that credit flows to renewable energy and other green investments is a
critical part of a comprehensive decarbonization program.

Sample Policy
The federal government should take a three-pronged approach to ensure that investment in
decarbonization by private businesses and households is not limited by lack of access to credit. First,
it should greatly expand loan guarantee programs for green investment. Second, it should establish
a new public investment bank to lend directly to small businesses. Third, the Fed should support
decarbonization both by committing to keep interest rates low and by buying debt issued to finance
decarbonization, either directly or from the public investment bank.
A loan guarantee program could be similar to the Department of Energy Loan Guarantee Program
included in the ARRA stimulus bill but on a much larger scale. While the ARRA program guaranteed
$14 billion in loans over five years, the goal for a new program should be to guarantee at least $25 billion
in eligible loans per year. One recent study of loan guarantee programs suggests that it is reasonable to
expect an annual default rate of 10 percent and a recovery rate of 50 percent (Pollin 2014). Given these
assumptions, a program covering 80 percent of default losses could support $20 billion in increased loans
with an outlay of less than $750 million per year.
The second prong of decarbonization credit policy is one or more specialized public banks. Infrastructure
banks have been proposed in the past; in the decarbonization context this would be a bank with a specific
focus on investment in carbon-neutral manufacturing and renewable energy. Such a bank could also
make long-term loans to state and local governments, public-private partnerships, and private businesses
to finance decarbonization investment. The federal government would provide the initial capital, and the
bank would be publicly owned. Going forward, it could finance itself by issuing its own bonds, which could
then be bought by the Fed. The advantage of such a structure is that it frees the Fed of needing itself to
develop the capacity to assess and evaluate green investment projects. Insofar as the green infrastructure
bank’s bonds were marketed to the private sector, they would also help satisfy the world’s demand for
safe, liquid-dollar assets. In Europe, a similar approach has been suggested via the existing European
Investment Bank (De Grauwe and Ji 2019).
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Two important areas for credit policy that may require more specialized public institutions are financing
for building retrofits by homeowners and other small property owners as well as green investment
by farmers. These borrowers are particularly likely to face credit constraints and are also most likely
to face information problems—both on the side of lenders assessing their projects and on the side of
borrowers taking advantage of available financing opportunities. For these reasons, it will be desirable
to have specialized public bodies to support lending in these areas. These could be public entities that
lend directly to homeowners and farmers, along the lines of the US Department of Agriculture’s (USDA)
existing Farm Loans Program. Alternatively, it may be preferable to take advantage of the specialized
knowledge and relationships of existing private lenders and channel credit to these sectors through
secondary purchases and/or guarantees of their debt, as with Fannie Mae and similar programs to
support home mortgage lending.
Finally, the Fed should play an active role in supporting decarbonization. Most straightforwardly, this
implies leaving interest rates lower than it might otherwise choose to, since low interest rates will
facilitate both expanded public borrowing and private investment. In addition, the Fed should directly
act to channel credit to decarbonization, by buying debt issued to finance it. Just as the Fed today buys
securitized mortgages to support the home mortgage market, and during the crisis bought a wide range
of private debt to support lending in general, the Fed should purchase both public and private debt issued
to finance investment in decarbonization on an ongoing basis. In particular, once a public investment
bank is established, the Fed should buy its bonds, ensuring that it can finance large-scale lending. To the
extent that this requires a change in the Fed’s legal authority, this should be provided by legislation. But
the experience of the 2008-2009 crisis suggests that the central bank can already take expansive action in
support of specific financial markets when it believes that it is urgent to do so.

Helping Vulnerable Communities Adapt to Climate Change
Summary
Though adaptation policies are crucial for helping the US prepare for and combat the climate crisis, we
must be careful that these strategies do not exacerbate existing economic and social disparities. Instead,
policymakers must target policies in ways that protect vulnerable groups from the disproportionate
effects they currently experience and will experience from climate change. Federal funding can provide
support for frontline and economically vulnerable communities to build resilient adaptation systems,
which can also foster climate mitigation.
Background
As climate disasters—droughts, flooding, hurricanes, etc.—increase and intensify, some state and local
governments are beginning to plan and prepare for the challenges associated with a warming planet.
Examples include: building and repairing structural seawalls that protect from sea-level encroachment,
weatherproofing homes and businesses, reestablishing wetlands, and even relocating entire communities.
According to Susanne Moser, the leading US expert on climate adaptation, the first climate adaptation
policies date back to the 1980s with “‘Maine’s Sand Dune Rules,’ the California Coastal Commission’s and
San Francisco Bay Conservation and Development Commission’s initial sea-level rise policies” (2014).
Georgetown Climate Center now reports that approximately 16 US states have completed an adaptation
plan, with a handful of others in the works.
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State and local adaptation planning fall into two categories: stand-alone plans and integrated policy
plans that bake climate adaptation considerations into existing governance structures. In terms of
mainstreaming adaptation policies into existing governance structures, the following are a few examples.
Common arenas targeted for mainstreaming include shoreline/coastal management
(e.g., Louisiana; Maui Co., HI; Buzzards Bay, MA; City of Ft. Lauderdale, FL); disaster
preparedness and hazard mitigation (e.g., Connecticut; City of Lewes, DE; Dane
County, WI); general planning (e.g., Marin County, CA; City of Virginia Beach, VA);
smart growth and urban redevelopment (e.g., Florida; New York City); conservation
or wildlife management (e.g., Alaska; Iowa; Kentucky; Oregon); public health (e.g.,
Michigan); transportation (e.g., Maine; New York); water resources planning (e.g.,
Arizona; City of Phoenix, AZ); Santa Clara Valley Water District, CA); utility planning
(New York City); economic development (Homer, AK); and so on (Moser 2014)
As more state and local governments develop adaptation plans for their communities, it is crucial that
they recognize existing income and social disparities and think through the ways in which these policies
could exacerbate or mitigate them. As New America fellow Virginia Eubanks describes, Troy, New York,
passed a $2.25 million bond measure to use with almost $7 million from Federal Emergency Management
Agency (FEMA) to repair the city’s seawall. Yet as Eubanks states, “the seawall only protects the city
center, home to the gentrifying downtown arts district and waterfront redevelopment.” This leaves many
poor and working-class families without protection from future floods (Eubanks 2016).
Grabar (2016) describes bias in the Army Corps of Engineers’ methods for deciding which towns and
cities will receive flood defenses like walls, levees, and dunes. Their cost-benefit analyses categorize many
communities as ineligible for these projects because they are based on a lower market value of existing
structures, but this is partially an artifact of our racialized housing policies, which have long held down
the market value of certain communities. Ultimately, a safe environment is a fundamental human right,
not something that should be determined by a market efficiency criterion.
Sample Policy
Adaptation planning and implementation have thus far been a mixture of efforts at the state and local
levels rather than the national level, but the federal government must play the primary role in funding
adaptation innovation at the local and state levels. Financing and funding are huge constraints for local
governments implementing adaptation plans. Furthermore, federal funding can help target some subset
of adaptation funding directly to climate vulnerable communities.
A federal grants program that would provide financing for vulnerable communities to implement
adaptation methods that suit their specific needs and environment should be established. This program
would work with communities to not only help them determine their adaptation plans but also to find
ways to tailor, when possible, adaptation methods to also mitigate climate emissions. For example, this
funding could support low-income communities that need to retrofit housing with green roofs to help
cool them more efficiently and cheaply, alleviate urban heat island effects, absorb dust and pollutants,
and control storm water drain-off (Li and Babcock 2014). This funding could also be used to help farming
communities build soil health, which sequesters carbon and build resiliency against pests and drought,
not to mention enhances agricultural productivity. Ultimately, this funding program can highlight the
ways that adaptation policies can be designed to be both inclusive and help us fight climate change.
RO O S E V E LT I N ST I T U T E .O RG | C R E AT I V E C O M M O N S C O PY R I G H T 2 0 1 9

49

SECTION 2

The Macroeconomic Case for a
Green New Deal
While the Green New Deal is most obviously motivated by the urgency of the
problem of climate change and decarbonization, it is also a response to current
macroeconomic conditions. In an economy that suffers from chronic demand
shortfalls, and in which labor’s share of income is steadily falling, there is a strong
case for any program that involves increased public spending or that encourages
private investment. In this case, the real resources required by the Green New
Deal should be seen not as a cost but as a benefit.
In Section 2.1, we discuss the chronic shortfall of aggregate demand facing the US
as the essential macroeconomic context for a program of crash decarbonization. In
Section 2.2, we discuss how the program will be financed—what mix of new debt
and taxation might plausibly offset the increased public spending involved.

50

D E CA R B O N I Z I N G T H E U S E C O N O MY | C R E AT I V E C O M M O N S C O PY R I G H T 2 0 1 9

Overview
While it is too early to put a definite number on the cost of the Green New Deal, we may be looking
at additional spending (public and private) in excess of 5 percent of GDP, sustained over many years.
Regulations, credit policy, and carbon pricing will substantially alter the composition of private spending,
across activities, industries, and labor markets. One way or another, raising and redirecting spending on
this scale will have major effects on labor markets and income distribution. The question is only whether
these impacts come haphazardly or openly and deliberately. The economic impacts of a public spending
program are often discussed in terms of “costs.” But, we argue, in an economy with substantial excess
capacity, claims on real resources by the public sector should be seen not as costs but as benefits.
The link between public spending, aggregate demand, labor market conditions, and wage growth is
important to unpack. Aggregate spending (or demand) determines the level of economic activity in
the short term. In the absence of hard supply constraints, it may have a decisive impact in the medium
to longer term as well; arguably, this is the case for the US economy today. The level of activity in turn
determines the level of employment and labor market tightness, which plays a central role in the level and
distribution of wage growth.
Textbook macroeconomic theory says that the wage share of national income is determined on the supply
side—by the marginal product of labor as determined by human capital and production technology. But
economists are increasingly recognizing that this textbook story misses the essential role played by both
labor-market institutions, such as unions and regulations, and by labor market conditions as determined
by aggregate demand. When tight labor markets lead to faster wage growth, this does not merely result
in higher inflation but leads to a higher wage share in national income and, often, to faster productivity
growth—both of which imply an increase in real and not just nominal wages. In this view, the stagnant
wages for the majority of Americans and the secular fall in the wage share over recent decades are not the
inevitable result of automation or competition with low-wage countries abroad; they are a reflection of
the weak bargaining position of American workers—weakness due in large part to chronic shortfalls in
aggregate demand.
Prior to the recession of 2008-2009, it was widely believed that central banks could and should take
sole responsibility for closing gaps between demand and potential output. Conventional monetary
policy, using a single interest rate as its instrument, was supposed to be able to rapidly and reliably close
any output gap. This view is much less widely accepted by economists today. Many would say that the
experience of the Great Recession, in which unemployment remained above the Fed’s target for seven full
years despite the Fed’s interest rate being at zero, has decisively refuted this view. And there is no reason
to think that this recession was unique. In the economy we live in, aggregate demand seems to secularly
fall short of the economy’s potential output; monetary policy (quantitative easing as well as conventional
policy) seems to have limited ability to close the gap; and to the extent that it is able to do so, it is at the
cost of regular asset bubbles, which impose their own steep costs.
This situation is sometimes described as one of “secular stagnation” (Summers 2014). In an environment
of secular stagnation, there is no reason to expect the level of demand to keep up with the economy’s
potential; productivity growth will fall short of what is technologically feasible; and with chronically
weak labor markets, wages will fall short of even the depressed rate of productivity growth, leading to a
declining share for labor out of national income. The only solution is systematic government action to
raise the level of both private and public spending. An increasing recognition of this fact is leading even
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mainstream policy economists, like former Council of Economic Advisors (CEA) chair Jason Furman,
to suggest that more expansionary fiscal policy should be adopted on an ongoing basis and not just
in response to temporary downturns (Furman 2016). More broadly, it means that the real resources
required by a massive economic program like deep decarbonization are not being withdrawn from other
uses but rather will call forth production that would otherwise not take place.

More broadly, it means that the real resources required by a massive economic
program like deep decarbonization are not being withdrawn from other uses but
rather will call forth production that would otherwise not take place.

The case for substantially more expansionary macroeconomic policy is even stronger if we believe
in “hysteresis,” as an increasing proportion of economists do (Ball 2009). Hysteresis refers to lasting
effects of demand conditions—especially weak demand—on potential output. In a world with hysteresis,
spending more money today not only boosts output and employment today, it also boosts output and
employment in the future, even after the spending has ended. When relatively strong or relatively
weak labor markets cause people to move into or out of the labor market, the effects are persistent
beyond that period. Business investments in new production technology and worker training—or their
absence—are likewise persistent beyond the period in which they take place. In a world with substantial
hysteresis, it is entirely plausible that a massive program of decarbonization could—apart from its critical
environmental benefits—leave output and consumption in other areas of the economy also substantially
higher. The same people who are drawn into the labor force and acquire new skills and work experience
through a Green New Deal, will continue to benefit for the remainder of their working lives. Similarly,
new equipment and software created, as well as new technologies and production processes developed,
for purposes of decarbonization will continue to be available for the benefit of the economy well into the
future. This also means that, as economist and former Treasury Secretary Lawrence Summers and others
have argued, increased public spending can pay for itself, if it has even a modest effect on long-run growth
(Fatás and Summers 2018).
We need to avoid the misleading idea that an economy is equivalent to an individual household or
business, where spending in one area must come at the expense of spending somewhere else. In a
chronically depressed economy, higher spending in one area can crowd in, rather than crowd out,
spending in other areas. Just as important, at the macroeconomic level, spending has important
distributional consequences. It is impossible to raise wages without a period of strong demand and
tight labor markets. This is especially critical for those at the bottom of the income distribution—people
who are at the end of the hiring queue because of a lack of education or other credentials, sex, race or
ethnicity, geographic location, or other reasons, are precisely the ones whose employment and wages
are most dependent on a strong labor market (Bivens and Zipperer 2018). While it is sometimes argued
that decarbonization should not be linked to a broader egalitarian economic program, in fact a more
egalitarian economy is a natural outcome of a program of rapid decarbonization—as long as it comes
through increased public and private investment and not merely through carbon pricing.

52

D E CA R B O N I Z I N G T H E U S E C O N O MY | C R E AT I V E C O M M O N S C O PY R I G H T 2 0 1 9

Because the official unemployment measure is today below 4 percent—3.6 percent as of April 2019—
some might argue that there is no significant slack in the economy. This would mean that labor and other
resources required for a Green New Deal would have to be withdrawn from the private sector somehow,
whether by higher taxes that discourage private spending, higher prices, or more direct controls. There is
good reason to believe, however, that the historically slow growth rates of the past decade or more reflect
weak demand. In this case, a program like the Green New Deal should be seen as a way of raising incomes
and living standards, rather than it being a cost that must be subtracted from them.

There is good reason to believe that the historically slow growth rates of the past
decade or more reflect weak demand. In this case, a program like the Green New
Deal should be seen as a way of raising incomes and living standards, rather than it
being a cost that must be subtracted from them.

In the following subsections, we briefly summarize the evidence that the US economy does indeed face a
chronic shortfall of aggregate demand. In summary: GDP remains well below its pre-recession trend. The
employment-population ratio has fallen by more than can be plausibly explained by demographics, and
wage growth is also slow. Inflation—the textbook signal of an economy approaching supply constraints—
remains low. Despite high profits, business investment remains relatively low, while cash holdings and
payouts are high, suggesting limited investment opportunities. Finally, it is important to keep in mind
that a decarbonization program will extend across many years, a period during which a recession or
deeper downturn is likely to occur. Therefore, the macroeconomic context for a program to greatly
extend public and private spending should not be imagined solely in context of today’s relatively strong
economy; rather, it should be considered as a mix of current conditions and conditions of much weaker
demand. Embarking on a program of rapid decarbonization today ensures that, unlike in 2009, there
will be “shovel-ready” projects in the next cyclical downturn—areas where spending can be ramped up
immediately without a long planning process.

Section 2.1 The Case for Unused Capacity
GDP versus Trend
By the official measures of potential output, the US economy is today operating at full capacity, for the
first time since 2007. Not much weight can be placed on this, however; the way that estimates of potential
are constructed guarantees that output must eventually return to estimated potential. A standard way
of correcting potential estimates for the possible impact of demand shocks is to look at estimates of
potential that were made before the demand shock. In this case, that means looking at estimates from
2008 and before. When we do this, we see that official forecasters like the Congressional Budget Office
(CBO) and Social Security Administration predicted that real GDP per capita would continue rising at
close to the 2 percent annual rate that had prevailed historically—rather than the 1.3 percent rate we have
RO O S E V E LT I N ST I T U T E .O RG | C R E AT I V E C O M M O N S C O PY R I G H T 2 0 1 9

53

actually experienced. In other words, the closing of the output gap over the past decade has come entirely
through the downward revision of estimates of potential output. Relative to forecasts made before the
crisis and recession, there has been no recovery. GDP remains more than 15 percent below the level
forecast in 2008.
This estimate is supported by more sophisticated efforts to assess the impact of the crisis. Recent
research suggests that the slow productivity growth of the past decade is in large part the result of weak
demand (Anzoategui et al. 2016). For example, one study by economists at the San Francisco Federal
Reserve bank observed that “over the past 10 years imply that actual US GDP … converged on a new
potential level … that was about 12 percentage points below the level implied by its pre-crisis trend”
(Barnichon et al. 2018). This gap, they suggested, has little or nothing to do with “structural” factors like
demographics or technological exhaustion; rather, it represents the ongoing effects of the financial crisis
and deep recession of 2008-2009. “Without the large adverse financial shocks experienced in 2007 and
2008,” they argue, “the behavior of GDP would … most likely resemble the less severe 1991 recession,
with GDP declining by only 1.5 percent and reverting to close to its pre-crisis trend level in a few years.”
Thus, the Green New Deal should be seen as a program to address the climate crisis and the substantial
macroeconomic crisis simultaneously.
If one takes estimates like these seriously, there is on the order of a 10 percent gap between the economy’s
productive potential as of a decade ago and the level of output we are currently producing. This does not,
of course, mean that federal spending could be increased by 10 percent overnight without generating any
price increases or bottlenecks. The more rapidly spending is increased, the more affirmative non-market
measures will be needed to redirect resources. However, this does suggest that if spending were ramped
up over a number of years, it’s possible that aggregate spending on decarbonization could be raised by as
much as $2 trillion per year without any reduction in current public and private spending.

Labor Markets
As with the output gap, there are good reasons to think that the official unemployment rate substantially
understates the real slack facing the economy. Though headline unemployment is low by recent standards
(though still well above the 1.7 percent of 1943-45), the labor force participation rate remains low at just
63 percent, well below historical levels such as 67 percent in the late 1990s (BLS 2019a). This means
that the employment-population ratio (the fraction of the adult population with jobs) is just 61 percent,
compared with 66 percent in 2007 and as high as 67.3 percent in 2000 (BLS 2019b). That represents
approximately 15 million adults neither working nor seeking work. These kinds of considerations have
led prominent economists like former International Monetary Fund (IMF) Chief Economist Olivier
Blanchard (2018) to suggest that “there is a strong case … to allow US output to exceed potential for some
time, so as to reintegrate some of the workers who left the labor force during the last 10 years.”
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FIGURE 5:

Employment-Population Ratio, 1948-2019
The fraction of the population employed, for all civilians 16 years or older (lower line) and for those aged 25-54 (upper line).
The horizontal lines show the historical peak values.

Source: BLS.

While some of this decline reflects the aging of the population, this is not the whole story. Even among
“prime-age” (24- to 54-year-old) adults, the fraction in the labor force is 2 full points below its prerecession level (BLS 2019c). Among young people (20 to 24), participation is down a full 6 points. There
is strong evidence that much, if not all, of this decline represents the ongoing effects of the exceptionally
weak labor market of the recession and jobless recovery. A recent Roosevelt Institute study suggested that
at most half of the decline in labor force participation can be explained by demographic factors—a similar
finding to those of studies by the CEA and the Levy Institute (Mason 2017b; Dantas and Wray 2017). It is
notable in this context that the relatively strong labor market of the past couple of years has seen a slow
but steady rise in labor force participation, suggesting that people who dropped out in previous years are
slowly returning to the labor market. This implies that the increase in employment associated with the
Green New Deal could mobilize currently underutilized labor rather than bidding workers away from
existing private employers.
Another important sign that there is still substantial slack in the labor market is the weak wage growth in
the current expansion. Labor’s share of income remains well below that of a decade ago and even further
below the share in the year 2000 (University of Groningen and University of California, Davis 2016).
Nominal wages for nonsupervisory workers are up less than 3 percent per year over the past three years,
significantly less than during the already weak 2000s expansion and much less than in the expansion of
the 1990s (University of Groningen and University of California, Davis 2016). For anyone concerned with
income distribution, this is a strong argument for policies to boost demand. The only way for labor’s share
to return to its levels of the 1990s is for the US to experience a sustained period of “overfull” employment,
with wage gains regularly outpacing productivity. We are still far from that today (Bivens 2019).
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FIGURE 6:

Labor Share, Non-Financial Corporations, 1960-2018
Total labor compensation (wages plus benefits) as a share of value added in the nonfinancial corporate sector.

Source: BEA Integrated Macroeconomic Accounts.

There is strong statistical evidence that weak demand, and in particular weak wage growth, also has
a depressing effect on productivity (Girardi et al. 2018). When workers are plentiful and customers
are scarce, there is little reason for businesses to invest in labor-saving (i.e., productivity boosting)
technology, and there are few opportunities for new, more efficient businesses to get underway.
Conversely, when labor is scarce but markets are growing rapidly, businesses have a strong incentive
to improve their production techniques as much as they can. Economic historian Gavin Wright
(2006) argues that this is the true story of the productivity “miracle” of the 1990s. Many of the basic
information-technology innovations (e.g., bar codes or electronic stock-tracking) that raised productivity
in this period had been available for many years, but businesses only adopted them widely when wage
growth made it cost-effective to do so. The converse story is visible in the decade since 2008, with low
productivity growth the natural result of abundant labor and stagnant demand. If productivity depends
on demand in this way, that suggests the existence of an intensive as well as extensive margin of unused
capacity, which rapid decarbonization could unlock.

Inflation
The most obvious sign that the economy is not yet facing supply constraints is the fact that inflation
remains subdued. In an economy operating close to potential, we would see prices rising as more and
more sectors found themselves unable to increase production in line with desired purchases. Until
and unless prices begin to rise, it is hard to argue that the economy lacks the real resources to support
additional public spending.
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Even if inflation does rise, this need not lead to an out-of-control spiral into hyperinflation—which means
the costs of higher inflation need to be weighed against the benefits of running the economy hot.

Until and unless prices begin to rise, it is hard to argue that the economy lacks the
real resources to support additional public spending.

The first point to take from this is that there is space in the economy for a substantial expansion of
spending without offsetting taxes, without the risk of inflation. That is very important. But even more
important is the second point—that an economy operating below potential creates massive costs in
lost output, in productivity, technological progress, wage growth, unemployment, social stability, and
well-being. These costs are systematically undervalued by orthodox policymaking. As Roosevelt Fellow
Mike Konczal (2018) puts it, “when economists try to pick a ‘natural rate,’ they err in the same direction
every time—the direction that hurts workers.” The goal of the Green New Deal is not simply to redirect
resources on the assumption that aggregate output is given—the framework of far too much economic
analysis of climate change. Rather, it is premised on the idea that one of our most urgent macroeconomic
problems is a chronic shortfall of aggregate demand. In a world suffering from secular stagnation,
aggregate output is not limited by real resources but by spending. In this setting, increased spending
leaves us collectively richer—both financially and socially.

Investment and Corporate Cash Holdings
There are signals indicating that large amounts of unused capacity on the business side exist as well. The
Bureau of Economic Analysis’ (BEA) standard measure of capacity utilization shows lower values than in the
previous two expansions (Board of Governors of the Federal Reserve System 2019). Business investment, while
not weak in absolute terms, is still not as high as in previous booms, especially given today’s exceptionally high
level of corporate profits. During the late 1990s and early 2000s, nonfinancial corporations invested as much
as 75 percent of their gross operating surplus.30 Today, that figure is less than 60 percent. This is an important
benchmark since it gives us a sense both of the financial capacity of corporations to sustain a higher level of
capital outlays and of the level of investment we might expect in a situation where major new technologies
were being introduced and a fundamental reorientation of production was taking place (BEA IMA Table S.5.a.).
At the same time, corporate cash holdings and payouts to shareholders are both at record levels.
Nonfinancial businesses today hold cash and equivalents equal to 15 percent of total value added,
compared with a long-run average of under 10 percent. And shareholder payouts (dividends plus share
buybacks) have averaged over 7 percent of value added in recent years, compared with a long-run average
of under 3 percent (BEA IMA Table S.5.a.). Both of these developments suggest that corporate investment
is fundamentally constrained by a lack of demand, rather than a lack of profits or financing.
Business investment responds not only to demand but to fundamental shifts in economic activity. Historical
investment booms, for example, are invariably associated with the spread of new technologies that led to
30 Gross operating surplus is equal to operating profits plus depreciation; it is the appropriate measure to compare with gross investment.

RO O S E V E LT I N ST I T U T E .O RG | C R E AT I V E C O M M O N S C O PY R I G H T 2 0 1 9

57

large-scale reorganization of production, from electricity in the 1920s, to the shift from rail to highways in
the 1960s, to information technology in the 1990s. These shifts make large swathes of old capital obsolete
and call forth massive new investment to replace it. Decarbonization promises to unleash a similar wave of
creative destruction. By requiring or encouraging businesses to reorganize production and distribution to
be carbon neutral, it will call forth a great deal of new private as well as public investment and activate the
currently underused capacity—real and financial—for capital formation of corporate America.

The Business Cycle
It is not enough to “allow” output to exceed potential. Affirmative measures must be taken to keep
demand strong, especially when—as is certain to happen in the next few years—private investment begins
to falter. The Green New Deal can play a critical role here.
Each of the past three recessions has been followed by long “jobless recoveries” in which unemployment
remained well above the Fed’s target for four, five, or in the most recent cycle seven years after the
end of the formal recession. Taking the official statistics at face value, since 1980, there have been 192
months when the unemployment rate was more than one point above the non-accelerating inflation
rate of unemployment (NAIRU), and only 18 months when it was more than one point below. Given that
record, we shouldn’t evaluate the desired level of public spending on the assumption that the risks of
overshooting and undershooting potential are about equal. Since 1980, policymakers have struggled much
more often to stimulate the economy than to restrain it.
The asymmetric macroeconomic risks facing us are well-illustrated by the experience of the past 10
years. Conventional monetary policy was unable to offset the effects of the crisis, at least in part because
the short-term interest rate was stuck at zero—the familiar problem of the zero lower bound. The result
of this was trillions of dollars of lost output and millions of people suffering years of unemployment
and poverty. It’s worth recalling that the stimulus bill of 2009 was hampered by a lack of “shovel-ready”
public projects—areas where spending could be ramped up immediately, without a long planning process.
There is a strong argument for laying out an expansive public spending program now—before it becomes
macroeconomically urgent in the next recession.

There is a strong argument for laying out an expansive public spending program
now—before it becomes macroeconomically urgent in the next recession.
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Section 2.2 Financing Decarbonization
The Green New Deal will involve substantial outlays of both public and private money. While it is
impossible to cost out these proposals in a rigorous way until they are embodied in legislation, it is
still possible to discuss the options for financing it. The United States today has substantial capacity to
increase both public debt and taxation; it should be possible to finance a decarbonization program of at
least 5 percent of GDP a year, sustained over a decade or more, without significant economic dislocation.
All public expenditures must be financed—that is, for each dollar of spending, there needs to be a
corresponding source of funds. This constraint, that total uses of funds must equal total sources of funds,
applies equally to the public sector and to the private sector.
The financing question is important and should not be avoided. At the end of the day, however, the real
constraint on the scale of decarbonization is not generating the appropriate money flows but the labor
and other real resources available in the economy. The question of “Can we afford it?” is not a serious
question if it means whether the government can generate the necessary sources of funds; it can. It is a
serious question if it concerns the real resources available to the economy; here, again, we believe the
answer is positive.
It is useful to subdivide the financing side into several parts.
On the public side, increased public spending on decarbonization will be matched by some mix of new
borrowing, higher tax revenue, and reduced spending in other areas.31 On the private side, a range of
financing approaches will be involved. To some extent, regulation will simply lead to the redirection of
existing private investment flows. Some private spending will be financed by public subsidies, financed
in turn by the same mix of sources as other public spending. An important part of the financing puzzle
for the private sector, which does not apply to public spending, is credit constraints; programs to redirect
credit to green activity will be necessary, as discussed in Section 1 above.
We will discuss these issues in turn.
On the public debt side, perhaps the most important thing to understand is that today’s low interest
rates make increased public borrowing much easier to sustain. When interest rates are higher than GDP
growth rates, as in the 1980s and 1990s, maintaining a stable debt ratio requires “paying for” all public
spending, in the sense that higher deficits in one year must be compensated for by higher surpluses in
a later year to keep the debt ratio on track. When interest rates are lower than growth rates, as is true
today, borrowing does not need to be paid for in this sense; after a period of high deficits, the debt ratio
will stabilize on its own without any need for offsetting surpluses. If increased public spending boosts
economic growth, that will further moderate any rise in the debt ratio. And there are good reasons to
believe that for the US, a higher public debt-GDP ratio would not impose major economic costs and would
have significant benefits.
At the same time, it may well be desirable to finance some part of increased public spending through tax
increases (or spending reductions in other areas). “Pigouvian” taxes—taxes on social harms—could raise
significant revenues. Since these taxes—such as carbon taxes, taxes on very high incomes and wealth, and
31 Financing options for an expanded public sector are discussed at greater length in the Roosevelt Institute issue brief, “Fiscal Rules for the 21st Century”
(Mason 2019).
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financial transaction taxes—are desirable for their own sake, imposing them should not be regarded as a
cost. Finally, to the extent that broad-based taxes are necessary or desirable, it is important to note that
the US is currently a low-tax country compared with the rest of the rich world.
Both the public and private financing questions need to take into account the international role of the
dollar. While issues of international trade and finance are typically treated as entirely distinct from those
involved in a domestic initiative like a Green New Deal, in fact they are tightly linked. The demand for safe
assets by central banks and private institutions in the rest of the world can be channeled into both public
and—with appropriate guarantees and regulation—private liabilities financing decarbonization.

Public Debt
As discussed in this report, the Green New Deal is a broad mix of initiatives whose relative impact will be
hard to assess except through trial and error. It is a direction of travel, not a single specific policy proposal.
So it is not possible to make more than a broad guess about the level of additional public spending involved.
As a rough guideline, Robert Pollin suggests a figure of 1.5 percent of world GDP for a global Green New Deal
involving broadly similar elements to those involved here (Pollin 2015). This number is probably too low for a
Green New Deal in the US. This is partly because the US—as the largest rich country and the largest historical
contributor to GHG emissions—should be expected to do more than its proportional share. (The US is also less
constrained financially than most other countries, as discussed below.) This number is also likely low because
the proposals under discussion today are even broader than those considered by Pollin. Though we do not
believe it is possible to precisely cost out our proposals at this stage, we might use as a benchmark new public
spending on the order of 3 to 5 percent of GDP—$600 billion to a $1 trillion—sustained over a decade or more.32
How much of this could reasonably be financed through additional borrowing?
A common definition of debt sustainability is that the fiscal position be such that the debt ratio will
stabilize at some finite value (i.e., that it will not rise without limit). In this sense, with interest rates less
than growth rates (r < g), any primary deficit is sustainable. A permanent increase in public borrowing, no
matter how large, will always still result in the debt ratio converging to some finite value. And a temporary
increase in borrowing, no matter how large, will always result in the debt ratio returning to its old value
once the period of temporarily higher borrowing is over.
The idea that there is a tipping point, where deficits can lead to debt spiraling out of control, made a
certain amount of sense in the 1980s and 1990s, when interest rates on public debt were indeed greater
than GDP growth rates. But for the past 15 years, the average interest rate on government debt has been
consistently below the growth rate of GDP, and there are good reasons to believe that this situation will
continue indefinitely. A number of prominent macroeconomists have pointed out how this fundamentally
changes the calculations around debt sustainability. This was the central point of Blanchard’s keynote
talk at the American Economic Association’s annual meeting in January 2019: In a world of low interest
rates, the costs of high government debt are much lower than many economists had previously believed.
“Put bluntly,” he says, “public borrowing may have no fiscal cost” (Blanchard n.d.). Lawrence Summers
and Jason Furman recently made a similar argument in an article in Foreign Affairs subtitled, “Why
Washington Should End Its Debt Obsession” (Furman and Summers 2019). Even Kenneth Rogoff, best
known for a paper arguing that high government debt could have serious negative effects on the economy,
recently repudiated its conclusions in a column titled, “Never Mind the Debt” (Rogoff 2019).
32 This is intended to cover the kinds of decarbonization initiatives discussed in this report, which are focused on the climate aspects of a Green New Deal. It
is not intended to cover universal healthcare, a job guarantee, or similar broader economic justice proposals, outlined in the Green New Deal resolution. Those
will require their own additional financing.
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These conclusions are based on today’s low interest and growth rates. If a program of debt-financed
public spending could significantly boost growth, the effect of higher public spending on debt would be
even less. First, most directly, higher GDP would raise the denominator of the debt-GDP ratio, leaving the
ratio smaller. Second, faster growth leads to higher tax revenue, independent of any decision to change
tax rates. Together, these two effects mean that if higher public spending has a sustained effect on GDP—
even a small one—it is quite possible for it to substantially pay for itself, in the sense that even without any
new tax increases the debt ratio will rise by considerably less than the accumulated deficits.
So the question of how much borrowing is reasonable to finance a Green New Deal, depends on our
assumptions about interest rates and growth rates, and about the persistence of demand effects, as well as
about what level of debt-GDP ratio is desirable.
This is clearer if we provide some numbers.
As of March 2019, the five-year, 10-year, and 30-year Treasury bonds are trading at 2.3 percent, 2.7
percent, and 3.0 percent, respectively. The average maturity of federal debt is just under six years,
so the average interest rate on borrowings at today’s interest rates is around 2.5 percent.33 Nominal
GDP growth rates have been around 5 percent since the end of the recession; this also is low by
historical standards. Based on the evidence of the past decade, we can expect growth rates (g) to be 2
to 3 points above interest rates (r).
The CBO is currently projecting primary deficits of 2.7 percent of GDP over the next five years. At current
interest and growth rates, that implies a gradual rise in the debt ratio; from its current 75 percent, it will
reach only 83 percent a decade from now. The CBO’s official projections call for a much larger rise in
the debt ratio, to 93 percent by 2029. That is because they assume that over the next few years there will
be a significant increase in the interest rate on government debt. It is important to recognize that this
projected rise in interest rates, and not the primary deficit, is the most important driver of the CBO’s
forecast of a near 20-point rise in the debt ratio over the coming decade. At current interest and growth
rates, the fiscal position, even after President Donald Trump’s tax cuts, is close to balanced.
Now let’s turn back to the Green New Deal. Suppose that today’s 2.5-point gap between growth rates
and interest rates is maintained. What kind of debt trajectory would be implied by significantly higher
borrowing to fund spending on decarbonization? For concreteness, we will assume 4 percent of GDP
additional borrowing, and current GDP growth rates and interest rates. The results are shown in Figure 7.

33 The average rate today is somewhat higher, though still below nominal GDP growth, because the current debt stock includes old debt issued when rates
were higher.
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FIGURE 7:

Actual and Trend Per-Capita GDP, 1947-2019
Real per-capita GDP and a linear trend based on the period 1947-2007. Prior to 2007, all downturns were followed by a return to trend,
but since 2007, the gap between actual GDP and the trend has only gotten wider.

Source: BEA, authors’ analysis.

Figure 8 shows three trajectories of the debt-GDP ratio. The first line is the path of the ratio under
current policies. (Note, again, that this is different from the forecast of the CBO because, unlike them,
we do not assume that interest rates will rise steeply in the future; instead, we assume that they will
remain at current levels.) The second shows the effect of additional borrowing equal to 4 percent of
GDP, sustained for 10 years. (For simplicity, we have assumed the period of higher spending begins this
year, but the results will be very similar if it begins a few years from now.) The third line shows the same
scenario, but it now assumes that each point of additional public spending permanently raises GDP by
0.5 points. Two conclusions should be clear from the figure. First, with current interest and growth rates,
there is no sense in which a period of even very high deficits places the debt on an unsustainable path.
Rather, as soon as the period of high deficits comes to a close, the debt ratio begins to gradually decline—
even though, in this scenario, today’s primary deficits of 2.7 percent of GDP continue indefinitely. This is a
clear visual demonstration of the fact that, in today’s environment, increased public debt does not need to
be paid down by subsequent surpluses. Second, if increased public spending can boost growth, the rise in
the debt ratio will be much less than that suggested by the raw deficit numbers.
We should note here that we are not making a general claim about the effects of deficits on growth. The
parameter of 0.5 used here is merely illustrative. That said, it is plausible that public investment and
incentives for private investment are more likely to have persistent positive effects on output than many
other forms of public spending.
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FIGURE 8:

Debt-GDP Ratio Under Various Scenarios
The bottom line shows the future path of the debt-GDP ratio given current interest rates, growth rates, and primary deficit. The top line shows
the path given 10 years of additional deficit spending equal to 4 percent of GDP, after which primary deficits return to current levels. The middle
line shows the same, but with the assumption that each point of government spending raises potential GDP by half a point.

+ 4% Deficit

+4% Deficit with Hysteresis

Source: Authors’ analysis.

In the case with no hysteresis, 10 years of additional borrowing equal to 4 percent of GDP brings the debt
ratio to 118 percent, after which it gradually declines. In the second case, with strong hysteresis, the debt
ratio rises to 103 percent and then stabilizes. These levels, while high, are not unprecedented. At the end
of World War II, the US had a debt ratio of 120 percent. If we believe that the urgency of climate change
is comparable to the urgency of World War II—a fundamental premise of the Green New Deal—then it is
reasonable to contemplate a similar debt ratio. Many other developed countries have seen debt rise even
higher relative to GDP, without the soaring interest rates, collapsing exchange rate, or runaway inflation
that are the signs of truly excessive debt. Japan’s public debt currently stands at 250 percent of GDP. In
neither of these cases, nor in other episodes of extremely high debt ratios in developed countries, have
we seen the negative macroeconomic effects that high debt ratios are supposed to lead to. (Low-income
countries are a different story, especially when they borrow in a foreign currency.) Japan, with the
world’s highest debt-GDP ratio, continues to maintain extremely low interest rates while struggling with
deflation and an exchange rate that is arguably too strong for its manufacturers to export successfully—
exactly the opposite of the problems associated with excessive government debt.
Some may argue that today’s low-interest environment may not last. But there are good reasons to believe
that low interest rates are here for the foreseeable future.
In the first place, there is clearly the judgment of bond-market participants. The fact that bondholders are
willing to hold 30-year Treasury bonds at 3 percent shows that they are very confident that rates will not
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rise significantly. Even a small chance of a rate increase on the 30-year bonds would imply expected losses
greater than the 3 percent yield. The fact that 30- and 10-year rates are quite close is further evidence that
market participants don’t expect rates to rise. Any interest rate increase would imply larger capital losses
on longer bonds, so if market participants thought that higher rates were more likely than lower ones,
long bonds would need a higher yield to compensate. The fact that five-, 10-, and 30-year bonds currently
trade at almost the same yield is clear evidence that the average bond market participant thinks that a
further fall in rates is as likely as an increase. While bond markets are not omniscient, the information
embodied in these prices should not be ignored.
In addition, it is important to realize that, historically, interest rates below growth rates are the norm
and not the exception. Over the course of the 20th century, GDP growth was, on average, 2.4 points
greater than the average interest rate on government debt—almost exactly the gap that exists today. In a
longer perspective, it is the high-interest period between 1980 and 2000 that is anomalous. If our default
assumption is that the relationship between interest and growth rates going forward will be similar
to that which has prevailed historically—as is reasonable—then there is no reason to expect the future
interest rate environment to be less favorable to public borrowing than is today’s.
In short, there is relatively little reason for concern about the debt-ratio increase even if a large part of
the public spending on decarbonization is financed by debt. There may be good reasons, as discussed in
the next section, to use a mix of tax and debt financing, rather than to finance all of the increase in public
spending with new borrowing. But even if the entire public spending component were financed with debt,
there is no reason to believe the debt would be unsustainable.

In short, there is relatively little reason for concern about the debt-ratio increase
even if a large part of the public spending on decarbonization is financed by debt.

Taxes
To the extent that it is desirable to use a mix of tax and debt financing rather than pure debt financing,
there is certainly space for the federal government to raise taxes. We do not consider carbon taxes or
permits as a source of revenue; because of their regressive impact, it is better to rebate those receipts to
the public as a carbon dividend. But other Pigouvian taxes may provide substantial revenue.
Pigouvian taxes are taxes on activities with negative externalities (i.e., activities that impose costs
on the rest of society). Traditional examples include taxes on polluting industries or on goods with
negative impacts on public health, such as alcohol and tobacco. One natural Pigouvian tax to consider
is a financial-transactions tax (FTT). While financial transactions are not normally considered a social
bad like smoking or air pollution, the manifest failure of speculation-driven financial markets to either
deliver stable growth or to channel funds for investment to the most socially desirable uses suggests that
they should be. The high incomes available through speculative trading also attract many of the most
skilled workers in the economy, with scarce credentials, into unproductive activity in the financial sector.
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Reducing incomes there would increase the available supply of scientists, engineers, managers, and other
professionals that decarbonization will require. So a financial-transactions tax is a natural complement
to the credit policies discussed earlier. An FTT of 0.5 percent on stock and bond transactions and 0.05
percent on derivatives could raise over 1 percent of GDP, depending on how much it reduced trading
volumes.
Taxes on the highest levels of income, wealth, and inheritances, while less often discussed in these terms,
can also be seen as justified by the social harms caused by the concentration of income and wealth. Sen.
Elizabeth Warren’s (D-MA) proposed wealth tax is estimated to raise on the order of 1 percent of GDP,
or $200 billion per year; a 70 percent tax on incomes over $10 million, as floated by Rep. Alexandria
Ocasio-Cortez (D-NY), might raise half of this. Together, these taxes could finance a substantial part of
the increased public spending on decarbonization. Equally importantly, these taxes help to safeguard
democracy against the outsized power of the wealthiest and to foster a more inclusive, egalitarian society.
If the public financing needs of a Green New Deal were much greater than 5 percent of GDP—for
instance, if it incorporated universal health care and a job guarantee—or if there are political obstacles
to borrowing on the scale required, then it may be necessary to consider a broader rise in income taxes.
This is achievable. Even before the most recent federal tax cuts, the US was the most lightly taxed of large
rich countries. As of 2017, taxes for all levels of government—federal, state, and local—totaled only 27
percent of GDP in the US, compared with an average of 34 percent for the Organization for Economic
Cooperation and Development (OECD) countries as a group. Among the rich countries, only Ireland, a
notorious tax haven, sees a smaller fraction of GDP collected in taxes. In France and several Scandinavian
countries, taxes total more than 45 percent of GDP. Thus, even an increase in broad-based taxes on the
order of 10 percent of GDP would bring the US only a bit above the OECD average, to around the current
level of Germany or the Netherlands.
Such a broad-based tax increase is probably not necessary to finance the types of public spending
described in this report. An extremely ambitious decarbonization program could reasonably be financed
with a mix of debt and Pigouvian taxes.
The macroeconomic case for a Green New Deal is straightforward. On the one hand, there is
overwhelming evidence that the economy’s productive potential could support increased spending
on decarbonization of at least 5 percent of GDP annually, without the need to crowd out any existing
spending. In fact, the demands on real resources of decarbonization—if they take the form of targeted
public investment, along with measures to channel credit and private spending—should properly be
seen as one of the strongest arguments in favor of a massive program of decarbonization and not as an
argument against it. And on the other hand, the financing problem—how to generate the sources of funds
equal to the new uses of funds—can be straightforwardly solved with a mix of new debt and targeted tax
increases. In an environment of interest rates well below growth rates, and given a plausible case that new
public spending would generate significantly faster growth, there is no reason a decarbonization program
should require tax increases except where these are desired for their own sake. If a Green New Deal
includes broader spending—especially universal health care—as well as decarbonization, financing some
part of it with broader income-tax increases is reasonable.
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Conclusion
For the past 250 years, industrial societies have relied on fossil fuels as their primary energy source.
Unlocking this energy fueled the Industrial Revolution, but we are only now reckoning with the costs
associated with our dependence on fossil fuels. There is no doubt that we must rapidly end our reliance on
carbon-emitting forms of production today if we want to protect and preserve a livable planet for current
and future generations and avoid a catastrophic acceleration of the rising costs of climate change we
already face today.
Decarbonizing the United States will require a comprehensive social transformation. It will involve major
changes in almost every area of economic life. Some of these changes are obvious, like a rapid end to
fossil fuel use for electricity. Others are still unclear, like the best approach to decarbonizing agriculture,
and will become clear once society has committed itself to comprehensive decarbonization. All of these
changes must happen quickly; we must be well on the way to deep decarbonization within the decade.
Markets have many virtues, but they are poor tools for such a rapid, society-wide reorganization of
production. There are many reasons for this. Most obviously, since the costs of climate change are
global, they do not factor into the costs considered by private decision-makers. Decentralized decisionmaking, one of the strengths of markets, makes coordination on an economy-wide scale difficult or
impossible—especially when advances in one area (e.g., renewable energy) may both depend on and
be the condition for advances in another (e.g., a higher-capacity grid). The pursuit of profit can spur
productive innovation—but it can also create incentives for a tenacious defense of existing production
processes, when incumbents face the prospect of capital losses on their existing assets. Rapid, large-scale
reallocations of resources via markets require very large price changes, which can be disruptive to other
activities or simply not possible. Pervasive credit constraints and dysfunctional financial markets can
prevent even privately profitable projects from going forward.
For all of these reasons, the public sector must play a leading role in decarbonization. At the same
time, prices do have a role to play. One does not need to be a market fundamentalist to agree that some
mechanism will be needed to shape the choices families and businesses make between more and less
environmentally sustainable forms of spending—in other words, to put a price on carbon. We believe that
nontradable permits are a much better tool than taxes to incorporate carbon prices into market decisions.
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While we do believe prices have a role to play, it is a supplemental role. Because markets cannot
coordinate the rapid, comprehensive economic transformation that decarbonization requires, the
leading role must be played by affirmative government programs to direct resources—regulation, public
investment, and credit policy. We as a society must decide, democratically but on the basis of professional
expertise, which activities and sectors need to expand and which need to shrink or disappear. To do
this, we must confront head-on the conventional wisdom of the past 30 years, that says that democratic
politics is incapable of making such choices. For decades, we have been told that our governments cannot
be trusted. Democracy, we are told, is important within a narrowly defined public realm, but it cannot be
trusted to shape our shared economic life. That must happen only through the pursuit of private profit. It
is this view that a Green New Deal is most directly challenging.
It is still possible for us as a society, through democratic politics and public debate, informed by climate
science, engineering, and economics, to collectively decide how to reshape our economy. We can meet our
material needs and extend the promise of material security, while preserving a habitable planet—if we
deal with our climate crisis through a Green New Deal, and not through market incentives and austerity.
It is in this spirit that we present our proposals here—not as a finished blueprint, but as a step forward in
the project of collective understanding and action.
There are a handful of key areas that any serious decarbonization proposal must address. First, we must
halt fossil fuel extraction. There is no way to avoid catastrophic climate change without leaving most
of today’s oil and coal reserves in the ground. Next, buildings—the source of nearly 40 percent of US
greenhouse gas emissions—must be comprehensively retrofitted, and new buildings must be carbon
neutral. The technical side of this is straightforward, drawing on established technologies that allow
carbon-neutral or -negative buildings to already go up today. The main challenge is how numerous,
widely dispersed, and heterogenous owners and occupants of buildings are. We must also completely
electrify the vehicle fleet. Here, again, the technology is established, and with appropriate public
incentives and regulations, large-scale adoption should rapidly bring costs down. Norway, where the
share of electric vehicles is already over 50 percent, shows what is possible here. Next, we need a much
more robust, higher-capacity national grid to overcome the intermittency problem of renewable energy
and obviate the need for fossil fuel generation to supply dispatchable power. Buildings, transportation,
and power generation account for the majority of carbon emissions. The two other major emitting
sectors—agriculture and industry—present greater challenges. To fully decarbonize these sectors,
new technologies are likely to be needed, so it is here that a major public investment in research and
development is critical. One proven approach in agriculture is carbon capture in the soil, which is
important not only as a way of moving toward carbon-neutral agriculture but also as a way of creating
income for farmers, who otherwise may bear a disproportionate share of the costs of decarbonization.
In every area where investment will be carried out by households or smaller enterprises (such as farms),
policies to channel credit will be necessary as well.
In Section 1, we presented policy samples in each of these areas. These are broad proposals; the specifics
will be developed through the political process in consultation with experts. We believe, however, that any
serious effort to reach carbon neutrality will have to include action in the general areas we have laid out
here.
Any serious plan for decarbonization must overcome two pervasive features of the political landscape.
First is the skepticism of government that opposes any program for positive government action. This is
obvious in the preference for outsourcing, privatization, and delegation of public functions to for-profit
businesses—impulses that Green New Deal programs must strenuously resist.
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Second, and less visible, is the assumption of scarcity. Conventional environmental economics starts
from the assumption that every dollar spent on dealing with climate change is a dollar subtracted from
other useful activity, and then asks how we find the right tradeoff. We reject this. It is wrong to assume
that our economy normally operates at the limit of its productive capacity, or that it is doing so today. And
more broadly, it is wrong to imagine the economic problem in terms of a fixed, known stock of resources.
The economy consists of the coordinated activity of millions of people and businesses, all of whom
are struggling to find more efficient ways of carrying out their work under the constraints imposed by
markets. It is a creative, open-ended process in which people can learn new and better ways of working
together, in which people’s latent capacities can be developed if conditions are favorable. The record
of history—from industrialization to the mobilization for World War II to the internet boom—tells us
that when conditions are favorable, when demand is strong, and when government solves the high-level
coordination problems, people can rapidly find new solutions to economic problems that had previously
seemed intractable. Boom conditions, when labor is scarce and demand is strong, can call forth rapid
increases in productivity, as new technologies become worth deploying.
The Green New Deal called for by activists and legislators is a broad vision for a more equitable economy, with
a much more active role for the government. But decarbonization is at the core of this vision. Decarbonization
is essential to preserving a habitable planet; it is also the spur and organizing principle that will allow the public
sector to be mobilized to solve our other pressing economic problems, and the private economy to be pushed
to its limits. It is the moral equivalent of war. A crash program of decarbonization will shatter the conventional
wisdom that says that big problems—climate change, but also universal access to health care, higher education
and housing; the domination of the productive economy by finance; the decline of the labor movement and
the proliferation of unrewarding, insecure jobs—are too hard for government to solve. The Green New Deal is
more than decarbonization, but there can be no Green New Deal without it.

Decarbonization is essential to preserving a habitable planet; it is also the spur and
organizing principle that will allow the public sector to be mobilized to
solve our other pressing economic problems, and the private
economy to be pushed to its limits.

Many of the specifics of decarbonization can only be determined along the way, as the true landscape of
technical and political possibilities becomes clearer. But to defer a commitment to decarbonization until
all the specifics are filled in is a recipe for endless inaction. Only through bold experimentation will we
discover what we are really capable of.
The great problem of the 21st century is climate change. But meeting this challenge is also an opportunity.
It is the spur we may need to unleash the public and private spending necessary to mobilize the vast but
underused productive capacities of our workers and businesses. And it offers us a chance to reclaim our
collective power and reshape our society into one that is more just and equitable—one more focused on
human flourishing and less on private profit. We should not let this chance go to waste.
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