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1 Introduction

The impacts of climate change pose severe challenges around the globe: rising sea
levels, disrupted precipitation patterns, altered agricultural conditions, increasingly
frequent droughts, brutal heat waves, and severe storms to name a few. Different
regions of the United States will encounter all these impacts, just as is true elsewhere
around our globe. Consequently, those Americans whose livelihoods or homes are
vulnerable to a changing climate, and especially those who do not share in the
country’s overall prosperity, are at risk.

In addition, however, there is another form of risk that climate change poses for the
United States: geopolitical risk. This country has been central to historical emissions
of greenhouse gases and is today the world’s second-greatest emitter of greenhouse
gases. It is no less central to the global efforts to refine climate science and develop
climate solutions, but it is preoccupied by a bitter, protracted debate over current and
future climate policy.

So precisely when scientists and citizens around the globe are calling for an accel-
erated and scaled-up response to globalwarming, national leaders in theUnited States
are profoundly divided overwhether and how to contribute to climate solutions. Some
Americans–especially policy-makers in leading states and municipalities and execu-
tives inan increasingnumberof companies–seeclimateasanexistential challenge that
requires a local, regional, national, and global response. These leaders intend for the
United States to be part of the global solution.Others–especially Federal officials dur-
ing the TrumpAdministration andmany leaders in one of the twomajor U.S. political
parties–view climate with disdain and are abdicating the country’s duty to respond.

Already, this conflicted stance is causing damage to U.S. geopolitical interests.
In the coming period, either the United States will return to playing a proactive and
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constructive role on climate change mitigation, or its influence and key relationships
with partners around the globe will suffer serious harm. This chapter reviews the
complicated and internally contradictory U.S. attitudes about the clean energy tran-
sition from the perspective of debates, bottlenecks, and progress occurring at the
Federal, state, and municipal levels.1 It then assesses the implications of the climate
issue for the geopolitical interests of the United States.

2 U.S. Climate Policy: Struggling for Speed, Scale,
and Durability

Many policy analysts have referred to climate change as a “wicked problem”–a
challenge of extraordinary complexity that defies easy resolution (APSC 2007). This
rubric fits the climate challenge well because responding to climate change requires
policies with a highly unusual combination of attributes that exist in tension with
one another. This reality has greatly complicated the American response to climate
for years, and especially in the last decade.

Success in responding to climate change requires policies that combine (a) speed,
(b) scale, and (c) durability. The first part of the puzzle–speed—is easy to grasp for
anyone who accepts the findings of the vast majority of the international scientific
community: Atmospheric concentrations of greenhouse gases (GHGs) are rising due
to human activity, and these concentrations are causing unprecedented changes in
the global climate. Climate science is far from simple, and important uncertainties
remain, especially in regard to regional climate impacts over the medium and long
terms. But as successive analyses from the UN’s Intergovernmental Panel on Cli-
mate Change and other authoritative sources such as the US National Academies of
Science, Engineering, and Medicine have repeatedly documented, human beings are
changing the climate by engaging in activities that result in GHG emissions, chiefly
through energy-sector emissions of carbondioxide (IPCC2018;McNutt et al. 2019).2

Responding quickly is clearly a necessity for successful climate policy.

1The Federal government of the United States formulates national-level policy and legislation.
Throughout this chapter, the terms Federal and national are often used synonymously.
2The IPCC’smost recent assessment, which examined the implications of an effort to limit aggregate
temperature rise to 1.5 °C, garnered a great deal of public attention around the globe because it stated
starkly the necessity of urgent changes, starting immediately, especially in regard to the global energy
economy (IPCC 2018). No less noteworthy was a short press statement, issued seemingly out of
the blue by the presidents of the US National Academies in mid-2019. It reiterated the conclusions
of the Academies’ repeated climate assessments. The fact that the Academies’ presidents felt it
important to issue such a reiteration is itself testimony to the sense of alarm that the U.S. scientific
community feels in light of policy-makers’ seeming inability to take action on climate change. The
statement read in part: “Scientists have known for some time, from multiple lines of evidence, that
humans are changing Earth’s climate, primarily through greenhouse gas emissions. The evidence
on the impacts of climate change is also clear and growing. The atmosphere and the Earth’s oceans
are warming, the magnitude and frequency of certain extreme events are increasing, and sea level
is rising along our coasts.” (McNutt et al. 2019).



US Clean Energy Transition and Implications for Geopolitics 49

A second required attribute is scale. No climate solution can be successful alone
if it only addresses a narrow slice of total global greenhouse emissions. This is
true in the case of sector-specific emissions reductions that are not accompanied
by other, parallel measures addressing other sources of emissions. In the United
States, as we will see shortly, laudable emissions reductions have occurred in the
electric power sector, but they are insufficient because they have not been matched
in sectors such as industry and transportation. It is equally insufficient to apply
approaches that address emissions in one set of countries without also addressing
emissions elsewhere. The risk of simply “exporting” emissions by creating incentives
for industrial activity (and thus employment) to move off-shore has historically been
a sensitive and often legitimate argument used by certain policy advocates in the
United States and elsewhere who worry that poorly designed climate policies could
harm national economies without meaningfully reducing emissions. The growth of
U.S. oil and natural gas production over the past decade creates new complexity in
regard to concerns over causing emissions to move to other countries.

A third necessary attribute is durability. Barring surprises in climate science, the
business of building and sustaining climate-friendly economies must become an
indefinite part of our global future. We need to become so skilled and effective at
climate mitigation that we can maintain our level of effort without flagging. Indeed,
over time we may need to respond to climate change with progressively more robust
and far-reaching measures. We will not succeed in this effort if citizens feel that
their quality of life is suffering unduly, or more than their neighbors. We must find
solutions that will be durable over time, solutions that will not fall victim to popular
backlash the next time we have an economic downturn.

Here it is worthwhile to flag the fact that some policy prescriptions for mitigating
global warming could translate into major socioeconomic impacts. For example,
some environmental advocates argue in regard to fossil fuel production that the
United States should “leave it in the ground,” and should in fact end fossil fuel
consumption before the year 2030. But the oil and gas industries currently employ
over 1.4 million Americans (NASEO-EFI 2019). This does not mean that the United
States should fail to respond to the climate challenge in a timely and effectivemanner.
Nor should one forget that the low- and no-carbon energy economy is resulting in the
creation of many new jobs across the country. But the new clean energy jobs do not
magically appear just where old jobs are being lost, and they do not always require
the same skillsets that oil and gas workers have. These facts underscore the need for
policies that adequately account for the impacts on hundreds of thousands of people’s
livelihoods. Most of those same people are voters; for the chosen climate policies
to be durable, they must account for near-term negative socioeconomic impacts; the
policies must provide for what many have come to refer to as a “just transition.”

Adding to the complexity of this triple challenge is the fact that is not easy to imple-
ment policies and measures that simultaneously deliver speed, scale, and durability.
For example, as will be discussed in greater detail below, twenty-nine of the fifty US
states have found it to be comparatively straightforward to institute renewable port-
folio standards (RPSs) that prescribe greater and greater shares of non-emitting wind
and solar power in the electricity resource mix. An RPS can thus be implemented
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on a relatively speedy timeframe, and RPSs seem relatively durable in that many
consumers express support for clean energy. But, important though these standards
may be as early wins for avoiding GHG emissions, they will prove insufficient to
respond to the totality of climate change because they fall short on scale; currently-
available and currently foreseeable renewable power technologies do not address
emissions from certain hard-to-abate sectors such as steel, cement, or heavy-duty
transport (especially by air and sea).3

Other policy approaches might in theory deliver speed and scale but fail to offer
durability. After the protracted and unsuccessful attempt to enact a cap-and-trade
system during President Obama’s first term in office, and after his Republican polit-
ical opponents made clear that they intended to oppose almost any Obama proposals
in order to handicap him politically, the Obama Administration concluded that there
was no chance of securing bipartisan legislative compromises to enable progress on
climate—one of Obama’s highest policy priorities. His Administration chose instead
to implement policies that they felt could be based on existing legal authority. Thus,
the Obama Clean Power Plan (CPP), which aimed to reduce power-sector emissions
(discussed more below), was implemented pursuant to authority in the Clean Air
Act. For the Obama team, this choice to opt for comparative speed seemed like
the only path forward at the time. Unfortunately, the U.S. Supreme Court later sus-
pended implementation of the CPP because of questions about whether the particular
requirements under the Plan exceeded Clean Air Act authorities. And when Obama
was succeeded by Donald Trump, the new U.S. Administration set about an exten-
sive effort to dismantle the Clean Power Plan as well as many other Obama climate
initiatives (Adler 2019).

Lastly, other policy prescriptions can excel in terms of their scale and perhaps
even durability, but they face a significant challenge in terms of the speed with
which they can be enacted. Arguably the classic example of this dynamic is the
longstanding effort to introduce an economy-wide price on U.S. carbon emissions.
If designed well, such an instrument could exert broad and powerful pressure to
reduce greenhouse gas emissions with modest energy price impacts.4 And indeed,
more USMembers of Congress and policy advisors are currently expressing support
for carbon pricing than at any time in recent memory. Nonetheless, the politics
surrounding a carbon tax and other pricing mechanisms are especially daunting in
the United States because of the country’s almost legendary opposition to taxes. Few

3A possible exception to this statement about the difficulty of using renewables to address hard-to-
abate sectors could be solutions like so-called “green hydrogen”—where renewable power sources
are employed to electrolyze water and produce hydrogen. Whether green hydrogen can, over the
medium term, prove to be a commercially viable options remains to be seen.
4Colleagues at the Center on Global Energy Policy, led by Dr. Noah Kaufman, have undertaken
important work assessing potential design tradeoffs and implications of a carbon tax at the Federal
level in the United States. Their analysis examines the emissions reductions that could be achieved
with different levels of a tax, designed in different ways, as well as the macroeconomic, fiscal, and
distributional impacts of potential carbon taxes. Their work makes clear that if a well-designed
carbon tax could be instituted, it could be a powerful incentive for emissions reductions and could
even reduce energy expenditures of many households, including less-affluent households (Kaufman
and Gordon 2018).
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analysts expect that any meaningful carbon pricing mechanism will be instituted
under the Trump Administration. Carbon pricing’s potential strengths in terms of
scale and durability thus are not matched in terms of speed.

With this understanding of the importance and challenge of implementing climate
solutions that integrate speed, scale, and durability, let us now examine the status
and main trends of the clean energy transition in the United States.

3 Headline Trends in the U.S. Clean Energy Transition

At present, the United States is the world’s second-largest emitter of greenhouse
gases. The U.S. energy sector represents more than 80% of total U.S. greenhouse gas
emissions. Consequently, the country’s success in executing the transition to clean
energy has massive implications for the success of the global response to climate
change.

Over most of the past decade, the United States has recorded mixed results on
the transition to clean energy. The progress that has occurred has largely been in
the electric power industry, and largely thanks to energy market developments and
technological advances. Policy at the national level and macroeconomics have each
played contradictory roles over this same timeframe, with some years when they
contributed to clean energy progress and other times when they led to retrenchment.
State-level andmunicipal policies, however, have played a progressive and important
role, as we will discuss below.

The electric power sector has achieved the greatest clean energy results. That
sector represented nearly 80% of total reductions in U.S. greenhouse gas emissions
from 2008 through 2017, with its CO2 emissions dropping by more than 25%, from
2.4 to 1.8 gigatonnes (EIA 2019a). After decades as the leading sectoral source of
greenhouse gas emissions, the power sector fell to second position, with emissions
lower than those from the transportation sector, as shown in Fig. 1. The greatest
contributing factors for this change have been fuel-switching from coal to natural
gas5 and, more recently, the growth of investments in solar and wind energy, the
results of which can be seen in both the precipitous drop-off in coal consumption
shown in Fig. 2 and the decrease in power generation from coal in Fig. 3.

The industrial sector, which represents slightly more than one-fifth of total U.S.
greenhouse gas emissions, saw sustained improvements in recent years in the clean
energy transition, but that trend appears now to have halted. Industrial emissions of
carbon dioxide fell by 22% over the two decades from 1997 to 2018, from 1.8 to 1.4

5The emissions reductions resulting from coal-to-gas fuel-switching are the subject of ongoing
debate in the expert community. Some peer-reviewed analysis suggests that standard methods for
estimating leakage of methane in the oil and gas supply chain are significantly underestimating
actual leakage rates. See, for example, Alvarez et al. (2018). Particularly for United States, where
increased production and power-sector consumption of natural gas have been such an important
feature of recent years, accurate understanding of methane leakage rates will play a vital part in
evaluating true emissions rates and emissions reductions.
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Fig. 1 U.S. greenhouse gas emissions by sector. U.S. Environmental Protection Agency (EPA
2019a)

Fig. 2 U.S. total energy consumption by fuel (1950–2018) in quadrillion Btus. Energy Information
Administration (EIA 2019b)

gigatonnes. Changes in energy-related industrial emissions over that period reflected,
among other factors, overall economic activity, structural features inAmerican indus-
try (e.g., shares of energy-intensive industries in the overall mix), and technologies
employed in energy-intensive industries (such as the adoption of higher efficiency
technologies for heavy energy consumers like steel-making).

The residential and commercial sectors, which together represent just less than
30% of total greenhouse gas emissions (roughly 15% from residential, 14% from
commercial), have held reasonably steady over the past decade. Key factors in these
sectors’ energy consumption and GHG emissions levels have been weather-related
parameters, translating into the number of heating- and cooling-degree-days, and
the efficiency of household equipment and appliances, which has improved steadily
(EIA 2019b).

The sector that has been most clearly moving backward in terms of greenhouse
gas emissions is transportation. This sector is an especially important bellwether for
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Fig. 3 Electric power generation (Billion kWh) and emissions (MMT CO2 Eq.). U.S. Environ-
mental Protection Agency (EPA 2019a)

progress in the U.S. clean energy transition, as transportation represents over 70% of
U.S. petroleum consumption and nearly 29%of total energy use (EIA2018). For each
year since 2012, transportation emissions have grown (EIA 2018), and transportation
has surpassed electric power as the single largest source for greenhouse gas emissions
by sector.

Whether transportation demand and emissions will continue to grow is a critical
component of the future U.S. clean energy transition. Since 2004, the efficiency of
the U.S. road vehicle fleet has increased steadily, with light-duty vehicle efficiency
improving by 29% over that period and CO2 emissions per mile dropping by 23%
(EPA 2018). The improvement since 2004 has been undercut, however, by increases
in fuel demand for aviation and freight vehicles (Houser et al. 2018) and increases in
the amount of vehicle-miles-traveled (VMTs) for light-duty vehicles, which grew by
49% over the period from 1990 to 2017 (FHWA 2018). VMT increases in turn reflect
a variety of factors, including population growth, overall economic growth, land-use
patterns (especially urban sprawl), and consumer responses to low fuel prices (EPA
2019a). The Trump Administration announced its intention to freeze increases in
vehicle efficiency requirements under the Corporate Average Fuel Economy (CAFÉ)
standards, a proposal that is still being reviewed as of this writing, discussed in more
detail below.

One transportation trend that holds the promise of reduced GHG emissions is the
electrification of the light-duty vehicle fleet. After years of only gradual sales growth,
and total numbers amounting to less than one percent of the total vehicle fleet on the
road, electric vehicle (EV) purchases boomed in 2018. Sales grew by more than an
80% increase to bring the total fleet to over 360,000 EVs (Pyper 2019). EVs are not
yet of sufficient scale to materially alter the emissions profile of the transportation
sector in the near term, but they may now be gathering momentum with car buyers.
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4 Federal Policy for Clean Energy

Having surveyed the major trendlines in the U.S. clean energy transition—trendlines
that are far from uniformly encouraging—we now turn to a discussion of policy at
the Federal, state, and local levels. One finds a country whose Federal-level leaders
have struggled to reach consensus on what constitutes effective policy with regard
to climate change and the clean energy transition. Indeed, political leadership in the
United States splits into those who are convinced that we need an urgent and broad
response, and those who say they see no problem to respond to.

During the past decade and a half, the U.S. Federal government has played a
variety of roles in regard to the clean energy transition. The first U.S. president in
this century, President George W. Bush, did not prioritize policies intended to spur
reductions in greenhouse gas emissions. The Bush Administration did, however,
sustain strong investments in scientific understanding of the global climate system,
which have been a foundational part of U.S. Federal policy since the administration
of his father, George H.W. Bush. Moreover, through both policy and legislation, the
George W. Bush Administration gave prominent emphasis to energy research and
development, much of it targeting clean energy R&D.

From the very start of PresidentBarackObama’s term in office in January 2009, his
Administration signaled that it saw climate change as a top policy priority. President
Obama described climate change as one of the defining challenges of the current age,
a moral threat imperiling the future of humanity. In his first term, Obama included
funding of more than $90 billion for the deployment of clean energy technologies in
the American Recovery and Reinvestment Act, which the U.S. Congress passed in
response to the 2008financial crisis (WhiteHouse 2016a).Obama also tried but failed
to pass economy-wide legislation sponsored by Democratic Representatives Henry
Waxman of California and EdwardMarkey ofMassachusetts that would have capped
emissions of greenhouse gases from the power sector and many other industrial
sources and established a trading system for GHG emission reductions (CBO 2009).
The failure of the Waxman–Markey cap-and-trade measure was a bitter defeat. In
its wake, the Obama Administration sought during its second term to respond to
climate and the clean energy transition by taking actions based on its interpretation
of existing legal authority.

The centerpiece of this executive action was President Obama’s Climate Action
Plan (CAP), released in June 2013 (White House 2013). CAP called for a portfolio of
actions aimed at reducingU.S. greenhouse gas emissions and increasing the country’s
preparedness for the impacts of climate change, plus enhanced collaborations with
key international partners. The single most significant element of CAP in terms of
projected emissions reductions was its instruction to the Environmental Protection
Agency (EPA) to promulgate new regulations to limit greenhouse gas emissions from
electricity generating plants. The Clean Power Plan (CPP), as this new program of
regulations came to be known, called for newly built and existing power plants to
emit less than prescribed maximum levels of CO2 per unit of output. During the
CPP’s development, the plan was expected to drive retirements of subcritical coal
plants and older, inefficient gas-fired plants.
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In reality, two considerations emerged that meant that CPP never lived up to
the Obama team’s expectations. First, many utility companies were opting to retire
those high-emitting coal plants anyway, and even faster than the CPP required. Local
pollution requirements (such as those limiting emissions of mercury), favorable eco-
nomics for high-efficiency natural gas plants, and plummeting costs for solar or wind
power plants meant that coal plants were increasingly unattractive for utilities. More-
over, twenty-seven states introduced legal challenges to the CPP, and the Supreme
Court temporarily “stayed” (or halted) the CPP’s legal implementation. When Pres-
ident Trump came into office, his Department of Justice announced that it would not
proceed with a legal appeal against the stay. In June 2019, Trump’s EPA issued a
much weaker proposal, the so-called Affordable Clean Energy (ACE) rule, which
called for improvements in the operating efficiency of remaining coal plants, but
which was projected by many analysts to have no discernible impact on reducing
power-sector GHG emissions. The ACE rule was immediately challenged in court
(Friedman 2019).

Another major component of the Obama CAP was a concerted focus on the
energy efficiency of vehicles, buildings, appliances, and equipment. CAP called for
the promulgation by the U.S. Department of Energy of new appliance and equipment
standards that would, by 2030, result in a cumulative total of three billion tonnes of
avoided CO2 emissions. CAP also focused on transportation-related greenhouse gas
emissions—through the first-ever efficiency standards for heavy-duty vehicles as
a complement to the Corporate Average Fuel Economy (CAFÉ) increases that the
ObamaAdministration had set in place during its first term, and also through research
and communications that would facilitate the adoption of electric vehicles.

CAP also set in motion new efforts to assess and reduce the leakage of methane
from both energy- and non-energy-related sources. A final energy-related aspect of
CAPwas its call for extensive international leadership by agencies of theU.S. Federal
government, including throughmechanisms such as theCleanEnergyMinisterial and
collaborative bilateral research efforts with China, India, and other key partners.

The Obama Administration pledged through its Nationally Determined Contribu-
tion (NDC) under the Paris climate agreement to reduce its greenhouse gas emissions
by 26–28% by 2025, using a 2005 baseline. The Obama Administration also recog-
nized that the goal of protecting the global climate would require far greater, sus-
tained reductions in greenhouse gas emissions. For this reason, the Obama Admin-
istration prepared, and formally submitted at COP-22 in Marrakech in November
2016, the U.S. Mid-Century Strategy for Deep Decarbonization. The Mid-Century
Strategy proposed to extend out to mid-century the downward-sloping emission tra-
jectory started by the 26–28% reductions of the U.S. NDC and indicated the kinds
of changes that would be necessary to achieve deep decarbonization by 2050 (White
House 2016b).

The Mid-Century Strategy was announced after the 2016 presidential election,
and it was already clear from statements of the incoming President that the new
Administration was likely to think very differently about climate change and the
role of Federal policy in responding to it. President Donald Trump came into office
pledging to remove regulatory burdens from American business, even regulations
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intended to protect the environment or public health. Trump appointed as key mem-
bers of his initial cabinet and sub-cabinet people who had long histories as climate
skeptics—such as Scott Pruitt, Trump’s initial Administrator of the U.S. Environ-
mental Protection Agency. Obama’s sense of urgency about climate—his call to
answer a moral struggle—was long gone. The United States now had a president
who, as a candidate, had referred to climate change as a hoax.

In numerous public remarks and Congressional hearings, Administration officials
called into question the science of climate change (Gustin 2018). Administration
officials and the President himself repeatedly accused his predecessor of engaging
in a “war on coal.” The Trump team pledged to “end the bureaucratic blockade”
that they accused the previous Administration of creating. They promised to put
miners back to work across the United States (Perry et al. 2017). In June 2017,
the President announced his intention to withdraw the United States from the Paris
climate agreement.6

Text Box A: Proposed budget cuts for clean energy R&D

The Trump White House proposed deep cuts for fiscal 
years (FY) 2018, 2019, and 2020 in appropria�ons for the 
U.S. Department of Energy in precisely those elements 
that provide the greatest Federal support for clean 
energy R&D. Congress refused to comply. Proposed cuts, 
averaged over those three years, were as follows: 

• Advanced Research Projects Agency for Energy 
(ARPA-E) -- 123% cut 

• Advanced Technology Vehicles Manufacturing 
(ATVM) LOAN program – 91% cut 

• Office of Energy Efficiency and Renewable 
Energy (EERE) – 74% cut 

• Office of Electricity Delivery and Energy 
Reliability (OE) and successor offices – 17% cut 

• Office of Fossil Energy (FE) R&D progs – 20% cut 
• Office of Nuclear Energy (NE) – 31% cut 
• Office of Science – 11% cut (incorporates clean-

energy-related basic science such as fusion, 
basic energy science, high energy physics)

6It is important to note that President Trump announced his intention to withdraw the United States
from the Paris climate agreement, but contrary to many assertions, the United States has not yet
withdrawn from the Paris agreement. Trump’s intention can only be fulfilled, in accordance with the
terms of the agreement, after the elapsing of a prescribed amount of time. This means that the actual
withdrawal cannot occur until the day after the 2020 U.S. election. Until that time, U.S. negotiators
continue participating in meetings occurring under the terms of the Paris agreement.
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Trump Administration spokespeople summed up their energy policy as the pro-
motion of “energy dominance.” Likemany political slogans, the practical meaning of
“energy dominance” never came to be crisply defined. What was clear was that the
Trump Administration favored a production-oriented, export-oriented approach to
energy policies—one where environmental protection was more likely to be treated
as an unwelcome hindrance than an essential building block.

As part of the Trump de-regulatory agenda, the new Administration set about
dismantling many of the policies that the Obama team had used to create incentives
for the clean energy transition. EPA Administrator Pruitt halted the implementation
of the Clean Power Plan and set inmotion a re-writing of vehicle efficiency standards.
Pruitt also announced the intention not to implement new rules on methane leakage,
a move that was quickly rejected by the courts.

In reality, removing regulations is not as simple as some in the Trump Admin-
istration may have wanted for people to think. The Administrative Procedures Act
requires that new regulations be justified by benefit-cost analysis and be enacted only
after public notice-and-comment procedures. The same strictures apply when one
is removing existing regulations; the action must be justified by benefit-cost anal-
ysis and must undergo notice-and-comment. Many of the de-regulatory “victories”
trumpeted by the Trump Administration were therefore premature claims (Adler
2019).

Another feature of Federal policy on clean energy under President Trump has
been his selective—and climate-unfriendly—budget-cutting agenda. Here, the Pres-
ident persistently sought to cut parts of the Federal budget that would facilitate the
clean energy transition—programs aimed at deployment of current technologies and
those focused on development of the next generation of technologies. Text Box A
presents the average funding reductions (in percentage terms) that the Trump White
House requested in its first three budget proposals. Both from the Administration’s
persistence and from its public comments, the Trump team made clear that these
proposed cuts reflected the Administration’s broader hostility toward engaging on
climate change. For example, in presenting Trump’s first budget request to the press
in March 2017, then-budget director Mick Mulvaney dismissed the notion of fund-
ing for climate-related research: “We’re not spending money on that anymore. We
consider that to be a waste of your money” (Phillip 2017).

Under the U.S. constitution, however, the Executive Branch does not have uni-
lateral decision-making authority regarding the Federal budget. The White House
proposes each fiscal year’s budget to Congress; the Legislative Branch then develops
and passes appropriation bills. Generally speaking, enacted budgets substantially
reflect Congressional priorities—not simply those of the White House. The Presi-
dent can, theoretically, veto Congressional spending bills, but doing so can alienate
members of the President’s own party. Once the budget is signed and enacted, it must
be implemented by the Executive Branch. Congressional decision-making is often
motivated in part by funding for institutions in Congressional members’ home dis-
tricts, and consequently most clean energy R&D budgets have actually grown over
the years since President Trump came into office (DOE 2017, 2018, 2019).
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One particularly positive development for Federal-level clean energy policy dur-
ing Trump’s tenure was the provision, in the Bipartisan Budget Agreement from
February 2018, to expand the provisions of the so-called 45Q tax credits. The
expanded tax credits were expected to provide meaningful incentives for the devel-
opment of carbon capture, utilization, and sequestration (CCUS) projects. CCUS is
viewed by many as a critical area for technological progress to enable a successful
response to climate change.

If, as we have seen above, Federal policy on climate change suffered from pro-
nounced political divisions in policy, an obvious question is whether the 2020 presi-
dential election will bring more pendulum swings or perhaps a new national consen-
sus on climate. It would certainly defy popular expectations to suggest that President
Trumpmight relent in his hostility toward climate in the remainingmonths of his cur-
rent term. And the current president can almost certainly be relied upon to veto most
climate legislation—if indeed any such legislation could pass the Republican-led
Senate and reach his desk. Nonetheless, starting after the 2018 midterm elections,
members of both the President’s own party and the Democratic opposition began
spending an increasing amount of time considering policy options ranging from the
mild to the ambitious. At a minimum, these options hint at the possibility of legisla-
tion that could pass the Congress and be placed before the next president, whether
that is a second-term President Trump or a newly arriving Democrat.

Some of the main policy proposals that are circulating in the U.S. Congress and
among other political leaders include these: First, a number of Republican mem-
bers of Congress are exploring ideas to support clean energy innovation, often with
support from Democratic counterparts. Many of these ideas are comparatively non-
controversial. Some focus on support for next-generation nuclear energy or CCUS
technologies. Another and more hotly debated area of focus has been carbon pricing.
A veritablewho’s-who of former Republican cabinetmembers and a number of noted
Democrats, for example, have formed the Climate Leadership Council and called for
the passage of a carbon tax. Notwithstanding vigorous opposition from the Repub-
lican Congressional leadership, one Republican representative, Carlos Curbelo of
Florida, even proposed legislation for a carbon tax in the summer of 2018, only to be
defeated by a Democratic opponent in the November 2018 midterm elections. Over
fifty Democrats have signed on as joint sponsors of carbon tax legislation in the 2019
Congressional term, with very cautious Republican support, although the prospects
for such proposals is highly uncertain.

Many observers partially attribute the new Congressional attention on climate
policy proposals to the fact that the midterms delivered a newDemocratic majority in
the House of Representatives. With the Democrats’ resulting ability to set legislative
and hearing agendas, climate ideas that never saw the light of day under Republican
control of the House of Representatives are now up for detailed debate.

Another factor that is sometimes credited for the renewed vigor in climate debates
is the proposal known as the Green New Deal (GND). The GND is an expansive
set of goals, advocated most prominently by first-term Representative Alexandria
Ocasio-Cortez of New York. It calls broadly for (a) rapid and deep decarbonization
accompanied by (b) employment guarantees in the clean energy sector, especially
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including minority and economically disadvantaged communities, (c) health care
reform, and (d) measures to address local pollution problems that have beset many
low-income minority populations. The GND was embodied first in a non-binding
resolution that was passed by the Democratic-controlled House of Representatives
in early 2019 (Congress 2019).

Despite the fact that the GND was not immediately translated into formal legisla-
tive proposals, and despite the fact that it served as a political pinata for President
Trump and certain other Republican leaders, many of whom equated it to socialism,
the GND seemed to alter the political playing field on climate and clean energy. It
seemed to capture a growing sense of public concern about climate change—which
is reflected in opinion polling especially among Democratic voters. Each Demo-
cratic presidential candidate was asked on the record whether she/he supported the
GND. Widespread climate protests in numerous American cities (and in other cities
worldwide) only intensified the pressure for accelerated climate action.

Republicans also felt forced to respond to the pressure created by public opinion
and the GND. One Republican Representative, Matt Gaetz of Florida, proposed an
alternative package entitled theGreenRealDeal,which contained certain pro-climate
measures but stripped out theGND’s broader socioeconomic ambitions. Former Rep.
Curbelo summarized the dynamic surrounding the GND by giving public credit to
its proponents: If we Republicans do not like the Green New Deal’s elements, he
said, we will have to say what we as a party do support.7

5 State-Level Policies for Clean Energy

If Federal-level policy under the Trump Administration markedly moved away from
focusing on the clean energy transition, and if the field of play on climate was
confused and uncertain as the next presidential election approached, the same could
not be said for the majority of states and a significant number of municipalities. Here
one saw a mounting sentiment that responding to climate change is a policy priority.

A plurality of the 50 states—states with Democratic leaders as well as some with
Republican leaders—banded together in a variety of formats and initiatives to reject
very publicly the climate-hostile policies that have dominated the views of the Trump
Administration. Some elected to put in place policies that create direct incentives to
build low- or no-carbon energy systems or create indirect incentives to do so. Others
pledged to reduce their state-level emissions to levels in keeping with the Obama-era
pledge under the Paris climate agreement. Others laid out sweeping programs for
deep decarbonization by mid-century.

7Curbelo’s on-the-record comment was made in the course of a program on proposed climate
solutions hosted by the Center on Global Energy Policy at Columbia University (CGEP 2019).
For an excellent analysis of the Green New Deal and its significance in the debates about Federal
climate policy, see Bordoff (2019).
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Fig. 4 States, cities, and other entities pledged to fulfill Paris pledge (as of 2018). America’s Pledge
(AP 2018)

President Trump’s Rose Garden announcement in June 2017 that he intended
to withdraw the United States from the Paris climate agreement triggered vocifer-
ous, public rejection by a number of governors. Most prominently and immediately,
Governor Jerry Brown of California, Governor Andrew Cuomo of New York, and
Governor Jay Inslee of Washington declared that their three states would adhere to
the emissions reductions pledged in the Obama Administration’s Paris pledge, and
they called for others to join them.

Their grouping came to be referred to as the United States Climate Alliance.
As of this writing it includes 25 states and one territory in its membership. The
Climate Alliance thus represents 55% of the population of the United States, 40%
of U.S. GHG emissions, and 60% of the total U.S. economy, or $11.7 trillion on an
annual basis (USCA 2019b). As can be seen in Fig. 4 (which is itself already dated
since several additional states subsequently joined the Climate Alliance), the states,
cities, and other entities pledging themselves to fulfill the Paris climate pledge are
heavily—but not exclusively—clustered along the Atlantic and Pacific coasts with
other concentrations in the industrial Midwest and a scattering of participants across
the Plains states (AP 2018).
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Fig. 5 States employing Renewable Portfolio Standards (RPSs) and Clean Energy Standards
(CESs). Database of State Incentives for Renewables and Efficiency (DSIRE 2019)

The states participating in the Climate Alliance committed to reduce their emis-
sions in a manner consistent with the Obama-era Nationally Determined Contri-
bution—namely, by 26–28% below 2005 levels by 2025. They also committed to
track and report their progress, to institute new policies to reduce carbon pollution
and promote the clean energy transition, and to facilitate knowledge-sharing so that
states can learn from each others’ experience (USCA2019b). The participating states
represent a considerable mass: If collectively they formed a single national economy,
they would rank third in the world, smaller than only the entire United States and
China (USCA 2019a; AP 2018).

Arguably the single most visible state-level policy that has been used to incent
deployment of clean energy is the renewables portfolio standard (RPS). RPSs apply
to 56%of retail electricity sales nationwide (Barbose 2018). RPSs typically prescribe
the share of total electricity sales that must come from renewable generation sources
in the course of a year. Different states’ RPSs are not uniform in scope, application,
or rules, however, because they are developed under the authority of individual state
governments and therefore respond to state-level politics, resource endowments, and
policy priorities. Some apply to all electric utilities in the state; others apply only
to investor-owned utilities but not to municipally-owned utilities or cooperatives (or
perhaps they apply to munis and coops, but with less stringent requirements). Some
have caps on the cost of the RPS. Some mandate the absolute amount of generating
capacity rather than percentage share of retail sales coming from renewable energy
generation (Barbose 2018).

As is shown in Fig. 5, a total of 29 of the 50 states in the union, plus the District
of Columbia and three U.S. territories, now employ legally-binding RPSs. Many of
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these states have progressively increased the stringency of their standards in recent
years as costs for wind and solar power dropped and concerns about climate change
rose. In fact, in the decade from 2009 to 2018 alone, states elected to strengthen their
RPSs on 65 occasions (some doing so more than once) (Barbose 2018). Seven states
now have RPSs requiring utilities to generate 50% or greater shares from renewables
(NCSL 2019). In addition, a growing number of states are instituting clean energy
standards (CESs)—sometimes as an alternative structure to an RPS and sometimes
as a complement thereto. Because CESs generally permit the use of other non-GHG-
emitting technologies such as nuclear power or natural gas paired with CCUS, CESs
are expected to facilitate greater flexibility and thus greater cost control as states
move toward higher levels of decarbonization.

The legal status of these RPS and CES programs varies. Some are simple pol-
icy goals; others are binding requirements from state-level utility commissions and
still others are enforceable mandates enshrined in state-level law. The unmistakable
trend toward progressively greater ambition is clear—including 100% carbon-free
electricity in several states and net-zero-carbon entire economies in other states.8

Among these is California, which now has an RPS of 50% by 2026, followed by
a 60% RPS by 2030, followed by a requirement of 100% net-zero-carbon electricity
by 2045. The latter step leaves open the use of clean generating resources other than
wind or solar—namely, nuclear, or hydro-electric, or carbon capture and utilization
or storage paired with either industrial installations or natural gas power generation.
The legally binding timelines are also augmented by non-binding executive orders
that call for (a) economy-wide carbon neutrality by 2045 plus (b) an economy-
wide reduction of all GHG emissions by 80% below baseline by 2050 (EFI 2019).
California’s policies bear particular significance because of the sheer size of the
state’s economy. If it were an independent nation, it would have the fifth-largest
economy in the world.

Also noteworthy are the ambitious new clean energy requirements for the state
of New York, which became law in June 2019. Under the mandate provided by
the Climate Leadership and Community Protection Act, New York will have 100%
carbon-free electricity by 2040 and a net-zero carbon economy as a whole by 2050—
including sectors such as industry and transportation, which present greater decar-
bonization challenges than the power sector (Roberts 2019). And other states have
also enacted or are considering laws or goals to deeply decarbonize their power
sectors or entire economies—including Colorado, Hawaii, Maine, Minnesota, New
Jersey, New Mexico, Oregon, and Washington.

8State-level interest in clean energy and particularly clean electricity does not always coincide with
state leadership that attaches an explicit priority to pro-climate policies. Nor does support for clean
energy development align neatly with leadership by the typically more pro-climate Democratic
party. The state of Texas, for example, has been a predominantly conservative and petroleum-
oriented state for years and has had a succession of Republican governors. Nonetheless, Texas is a
hotbed of wind power with over 22 GW of installed capacity. In this regard, it would rank sixth in
the world if it were an independent nation (Irfan and Zarracina 2019).
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Several U.S. states have also introduced legally binding structures that place a
price on carbon emissions that are expected to help accelerate the clean energy tran-
sition. The California Greenhouse Gas Emissions Cap-and-Trade Program, which
was created as a result of the California Global Warming Solutions Act of 2006 (also
known as Assembly Bill 32), took effect in 2012 and now covers 85% of the state’s
greenhouse gas emissions. It prescribes that 2030 emissions levels should be 40%
below 1990 levels and establishes emissions caps and a quarterly trading system for
covered facilities. It is also linked to a similar program in the Canadian province of
Quebec (CARB 2019).

Nine northeastern states participate in the Regional Greenhouse Gas Initiative
(RGGI)—Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hamp-
shire, New York, Rhode Island, and Vermont—with New Jersey slated to join in
2020 (RGGI 2019). RGGI, which was created in 2009, covers emissions from elec-
tricity generating plants with a capacity greater than 25 MW. States participating in
RGGI have the obligation to create and implement programs to deliver annual power
generation emissions reductions of 2.5% to 2020.9

In addition to the electric power sector, certain states have also implemented
clean energy policies in the transportation sector, some of which policies interact
in complementary fashion with Federal transportation policies, and some of which
exist in some tension with policies from Washington, D.C. As an example of the
latter, California has a long history of seeking more stringent automobile efficiency
standards than those enshrined in the national CAFÉ program.

Since the passage of the Clean Air Act in 1970, California has repeatedly sought,
and usually secured, the authority to impose more stringent vehicle standards within
the state than are applied elsewhere across the nation, based on the rationale that
(a) it had efficiency standards in place before the national program was established,
motivated by the state’s long struggle with smog, and (b) California’s stricter stan-
dards protected the state’s public health and environment better than the weaker
national requirements. Over time, a dozen other states adopted California’s more
exacting fuel economy standards as well. In 2012, the Obama Administration set in
place a package of elevated efficiency standards for passenger cars and light trucks
produced from 2017 to 2025, in exchange for which California agreed to harmonize
its own regulations with the new Federal requirements. In April 2018, however, the
Trump Administration halted the implementation of the Obama package. California
brought suit against the Administration, charging it with arbitrary and capricious
action. Sixteen other states and the District of Columbia joined that lawsuit, which
is still pending as of this writing.

Beyond vehicle efficiency standards, state-level policies for clean transportation
have included a wide range of other measures. California and nine other states have
established percentage sales targets for so-called “zero-emission vehicles,” meaning

9One facet of both RGGI and the California-Quebec cap-and-trade systems is that to date they have
resulted in modest prices per allowance—only $5.62 per RGGI allowance in June 2019 (RGGI
2019), $17.45 per California allowance in May 2019 (CARB 2019). Nonetheless, supporters of the
two programs claim that they are driving clean energy investments.
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battery electric vehicles, hydrogen vehicles, and others with no tailpipe emissions.
Numerous states provide preferential treatment on the roads for what have been tradi-
tionally referred to as “alternative fueled vehicles,” with the benefits including access
to high-occupancy lanes on congested roads, or reduced taxes. Some of these bene-
fits have been made available not only to battery electric vehicles or high-efficiency
internal combustion vehicles like hybrids, but also to vehicles that simply have the
capability to burn part-ethanol fuel, which has given rise to debates over the envi-
ronmental merits of corn-based ethanol. An increasingly important set of state-level
policy interventions has been in the area of charging infrastructure for EVs.

6 Clean Energy Policies in U.S. Cities

Just as has been true with a number of U.S. states, many cities and towns have chosen
to institute policies to promote the clean energy transition, even though national
policy does not currently prioritize that transition. Action by cities carries potential
significance because of several factors. For starters, America’s urban areas represent
between 70 and 80% of the total population. In addition, many of the decisions that
exert significant influence on future emissions occur at local levels.

Land-use patterns reflect local zoning rules, for example, and those rules affect
materially considerations such as the degree of urban sprawl, which both spurs indi-
vidual vehicle use and creates structural challenges for the development of public
transit systems. Transportation plans usually are driven by concerns at local levels,
although funding usually combines local, state, and Federal resources. On the other
hand, many cities lack certain authority, financial power, independent market status,
or other attributes needed to implement and sustain effective low-carbon policies.
Thus, the role of city-level clean energy policies can be important, but cities do not
always have at their disposal all the tools needed to ensure delivery of the desired
outcomes.

Municipal-level policies promoting the clean energy transition include some of
the same features as state-level policies such as goals for zero-carbon power supply,
goals for deep decarbonization by mid-century, and collaborations to signal con-
tinuing focus on political commitment. In regard to clean power supply, a growing
number of cities and towns have instituted mandates requiring that all electricity
be supplied by renewable energy sources. Some of the earliest cities and towns to
adopt such policies were modest in size—such as Aspen, Colorado; Burlington, Ver-
mont; and Greensburg, Kansas. More recently, however, many major cities have also
adopted municipal clean power supply policies—including New York, Los Angeles,
Washington D.C., and others.

American cities are also employing a wide array of other policies to promote the
clean energy transition. These range from the development of sustainable transporta-
tion plans and increased efficiency standards for municipal vehicle fleets to energy
conservation building codes and efficiency-/climate-related procurement processes
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(such as bulk purchasing arrangements for municipal electric vehicle fleets or for
zero-carbon electric power to be used to operate city facilities).

In addition, over 400 U.S. cities and towns representing more than 70 million
inhabitants (more than 20% of the population of the United States) have joined
the Mayors’ National Climate Action Agenda, also known as the Climate Mayors
coalition. Under this effort—initiated in 2014 by Eric Garcetti, the mayor of Los
Angeles; Annise Parker, then the mayor of Houston; and Michael Nutter, then the
mayor of Philadelphia—cities commit to developing and publicizing near- and long-
term climate targets, engaging in peer-to-peer learning, and collaborating on policy
development and advocacy. For example, the bipartisan Climate Mayors initiative
filed formal statements opposing the Trump Administration’s repeal of the Clean
Power Plan and its review of the CAFÉ standards for vehicles (Climate Mayors
2019). Many cities also participate in major international groupings of cities such
as the Carbon Neutral Cities Alliance and the C40 grouping. These groups promote
exchanges of best practice and advocate for cities’ interests on global climate issues,
including at the meetings of the Conference of Parties under the UN Framework
Agreement on Climate Change.

7 Geopolitics and the U.S. Clean Energy Transition

The preceding discussion has outlined the tensions and contradictions that constitute
the current state of play in the transition to clean energy within the United States.
The reality is one that defies simple, overly broad generalizations: The United States
has certainly not achieved broad societal agreement on aggressive reductions in
greenhousegas emissions, especially not at the level of national politics. Thedivisions
are stark, and they are powerful as a political “wedge issue”—a cudgel that can be
used by partisan actors to attack opposing leaders. Nonetheless, it is inaccurate to
assert that the country is failing entirely to address climate.

Progress has occurred in certain areas, even in the face of the national-level polit-
ical divisions. The U.S. Congress continues to support scientific and technological
research and development in regard to both the operation of the climate system and
clean energy technologies that can deliver solutions. Numerous states and cities have
made clear that they “are still in” and intend to adhere to emissions cuts pledged by
the Obama Administration under the 2015 Paris climate agreement. Moreover, the
political sands appear to be shifting slightly at the national level. President Trump
has given no indication that he intends to soften his opposition to action on climate.
But physical calamities that are thought to be occurring with increasing severity and
frequency as a result of a changing climate are afflicting voters more and more—
including those who have traditionally supported the Republican party. More and
more legislators from the President’s own party are generating legislative proposals
that call for enhanced clean energy research and development, energy efficiency, and
even in some rare cases a price on carbon.
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Thus, at present the U.S. transition to clean energy at the national level is charac-
terized by tensions: a mounting sense of urgency on one side, a stubborn denialism
on another, and halting steps forward on a third. These tensions seem unlikely to dis-
appear completely over the next decade, but based on the increasing prominence of
the climate issue in public policy debates, the country is likely to move along one of
two broad paths over the coming decade: Under one path, U.S. policy would continue
to be riven by political fragmentation, climate rejectionism, and the resurgent isola-
tionism (including in regard to international climate cooperation) that has flourished
during President Trump’s tenure. Under an alternative path, the United States would
shift to a mode of greater national action—to a sense of purpose and possibility to
achieve deep decarbonization by mid-century. These alternative scenarios imply in
turn distinct geopolitical implications for the United States and others around the
globe, the topic to which we now turn.

A two-way relationship links the U.S. clean energy transition and the world of
geopolitics. The timing, extent, and nature of the U.S. transition causes impacts in
numerous geopolitical dimensions—including international partners’ trust of U.S.
leadership and relationships with key partners around the globe.

No less important are links that run in the opposite direction—ways in which
geopolitics exert influence on the U.S. clean energy transition. Table 1 summarizes
this two-way relationship under two alternative scenarios—one in which the U.S.
remains divided and ambivalent in its commitment to clean energy, and the other in
which it renews its focus on responding to climate and acts with renewed purpose
and commitment.

Several main features emerge from a review of the links between the U.S. clean
energy transition and the world of geopolitics. One is that U.S. actions on clean
energy and climate seem likely to forge strong impressions around the globe about
whether the United States is a heedless contributor to a massive problem or a leading
force for solutions. International partners in typically well-heeled settings such as
the United Nations and its agencies, the G-7, the G-20, and even the Arctic Council
have repeatedly experienced petulant behavior from the Trump Administration. U.S.
representatives insisted that climate be given reduced prominence if any at all.

To leaders and voters elsewhere around the world, such a refusal to acknowledge
what is a matter of broad scientific consensus, and is an issue with life-or-death
implications for some, is wholly inconsistent with the actions of a country that wishes
to be influential on the world stage. Thus, continued U.S. reluctance on climate, if
that scenario plays out, can reasonably be expected to cause damage to American
prestige, soft power, and influence. Less clear, however, is whether any such damage
to U.S. prestige would recede into memory if the more favorable scenario occurs and
the United States returns to acting with a renewed sense of purpose on climate.

A second geopolitical dimension that merits note is that the posture of the United
States on the clean energy transition has major implications for the credibility and
effectiveness of international institutions such as the United Nations, and interna-
tional cooperation in general. The Paris climate agreement, which President Trump
declared his desire to leave at the earliest permissiblemoment, was a triumph of inter-
national diplomacy. Its strength lies in its flexibility, its emphasis on differentiated
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national action, its call for regular assessments of progress, and its ability to marshal
momentum for additional action if countries fail to institute sufficiently strong and
timely mitigation measures.

Paris embodied critical features forwhichAmerican negotiators called for years.10

Indeed, in several regards, the Paris agreement amounted to a conscious departure
from the structures that were agreed in the Kyoto protocol of 1997 and the Copen-
hagen accord of 2009 (Stern 2018). If the U.S. Federal government not only walked
away from the Paris climate agreement but also persisted in its hostility to the very
idea of a clean energy transition, this behavior would create ample justification for
people around the globe to conclude that the United States cannot be relied upon to
play a consistent and constructive role in international cooperation and diplomacy. If
on the other hand, the U.S. Federal government returned to the business of providing
national and international leadership for the clean energy transition, then solving
hard problems would seem to be more within our reach.

A third geopolitical dimension worth highlighting is that the current reluctance of
the U.S. Federal government to press ahead with the clean energy transition comes
against a particular geopolitical backdrop—an assertive China that is simultaneously
a major geopolitical challenge for the United States and also an essential partner in
managing the global climate problem. Beijing under President Xi has been excep-
tionally self-confident and proactive on the global stage. The massive Belt and Road
Initiative (BRI), for example, makes available massive amounts of capital that are
presently not rivaled by the scale of funds available from the Bretton Woods institu-
tions, bilateral aid programs, or private capital flows. To date, despite declared goals
of creating a “green” Belt and Road, the Initiative has instead mobilized billions for
coal-fired power plants, whichwill pollute air andwater in the recipient countries and
will emit decadesworth of carbon dioxide affecting the global climate. Regardless, as
long as Washington is inclined toward greater isolationism, budget cuts for develop-
ment assistance and diplomacy, and Federal inaction on the clean energy transition,
the United States will be unable to offer a meaningful alternative for decision-makers
in emerging economies. Beijing’s development model can mobilize capital quickly,
and even if it results in more coal plants, that may be fine from the perspective of
some political leaders in certain capitals of the developing world (Elkind 2019).

Just to make the U.S.–China relationship a still more complicated part of the
present calculation, China is not just a competitor but also an essential partner in
dealing with the global climate problem. No country emits more GHGs than China
(26.8% of total GHG emissions in 2017), but the United States, which represents
a much greater share of historical emissions is number two (13.1% in 2017) (UN
Environment 2018). Success therefore requires effective action by both China and
the United States to execute the clean energy transition at home, and ideally to

10A number of observers have criticized the Paris agreement for failing to institute binding, top-
down reductions in greenhouse gas emissions and penalties for those countries that fail to meet
their targets. Nothing short of such stringent requirements, the argument goes, corresponds to the
urgency of the climate problem. This viewmisses entirely the nature of climate change as a “wicked
problem,” as discussed earlier in this chapter. The climate challenge requires a more nuanced and
flexible diplomatic response (Stern 2018).
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promote solutions in other countries as well. In the face of ongoing disputes over
tariffs, intellectual property protection, technology theft, market access, exchange
rates, the South China Sea, economic sanctions, and many other matters, the U.S.–
China bilateral agenda is overloaded. Nonetheless, the two countries need each other
on climate. There is no alternative.

The U.S.–China relationship is not the only one that affects, and is affected by,
U.S. decisions about clean energy. The United States has numerous longstanding
ties that have been framed in part by U.S. support for rules-based international trade.
Some of these relationships may, to some degree, actually suffer if the United States
shifts back to a more proactive Federal effort to promote the clean energy transition.
Leaders in the oil-producingGulf Arab states, for example, mayworry about whether
the United States will remain engaged as a constructive partner for them, invested in
their countries’ long-term security.11 Concerns of this type appear to be encouraging
the growth of new relationships, such as the OPEC–Russia relationship and new
engagement between Riyadh and Beijing. Even in a world characterized by reduced
U.S. importation of traditional fuels (whether as a result of the clean energy transition
or simply the last decade’s growth in U.S. domestic hydrocarbon production), the
United States will continue to have an interest in international trade in goods and
services. This reality may limit the extent of change in U.S. relations with the Gulf
Arab partners, but some change is afoot regardless.

A final geopolitical consideration that could arise from U.S. policies on the clean
energy transition relates to materials required for production of low-carbon energy
systems.Analysts and policy-makers have recognized for some time that clean energy
technologies rely on a number of critical materials whose supply chains are not very
diversified (DOE 2011). Indeed, concerns have arisen because the predominant sup-
ply of a number of those materials is controlled by Chinese companies, and China
attempted to exploit that dominance in 2010 after a fishing dispute with Japan (Brad-
sher 2010). As the United States and other economies proceed with the clean energy
transition, their ability to deploy cost-effectively energy-efficient lighting, wind and
solar generating plants, batteries, and other technologies will require adequate and
assured supply chains for critical materials. This does not mean automatically that
problems will arise with the availability of critical materials; new supplies, innova-
tion, and re-use may all help to alleviate any shortages. But the transition to clean
energy will nonetheless place in the spotlight a new set of supply relationships that
will need to be managed effectively.

11A further complication: The very same Gulf Arab states, where some leaders worry about a
potential reduced long-termU.S. commitment to the region, are among those countrieswith themost
to lose as median temperatures rise. For an excellent discussion of climate change vulnerability in
the Gulf, see Krane (2019). In this case, the links between geopolitics and the clean energy transition
amount to a situation in which geopolitical strains may arise from either action or inaction on clean
energy and climate.
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8 Conclusions

Especially since the end of the Second World War, the United States has played a
major role on the geopolitical stage. It has sought to influence the rules that governed
international trade, global financial systems, security interests, and even environ-
mental standards. The issue of climate change presents an unparalleled challenge to
the postwar global order because the roots of global warming run so deep in how we
conduct our daily lives and operate our economies. To address this “wicked problem”
requires unprecedented ingenuity, dedication, and persistence. It requires policies at
all levels of governance that combine speed, scale, and durability.

To date, unfortunately, the very country that has played such an important geopo-
litical role since the middle of the last century has not demonstrated clear and con-
sistent leadership when it comes to climate. To be sure, especially during the Trump
presidency, leaders at the state and municipal levels across the United States have
signaled a progressively greater willingness to act on the climate problem. At the
national level, however, the political leadership of the United States remains divided.
There is a possibility that the United States is approaching a turning point fromwhich
there could emerge a restored national focus on solutions for clean energy and cli-
mate. An alternative option, however, is that the United States continues to struggle
to find a unified voice on these matters.

If climate change is indeed one of the defining issues of our day, then the geopolit-
ical implications of the U.S. clean energy transition are hard to exaggerate. Without
American climate leadership, it is hard to imagine global success in responding
adequately, and in this scenario American standing on the world stage will be sig-
nificantly diminished. With American leadership, one can imagine the possibility
of success in responding to the threat of climate change. But the hour is late, and
indecision by U.S. political leaders is already taking a toll on American interests on
the global stage.
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