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Executive Summary
Federal agencies need to pick estimates of social cost of greenhouse gases that best promote the interests
and fulfill the responsibilities of the United States. But debate has reemerged about whether federal
agencies’ policy analyses should focus on those climate pollution costs that will occur only within U.S.
borders, rather than on the full global valuation of climate damages.
The Interagency Working Group on the Social Cost of Greenhouse Gases (Working Group) provides
compelling justifications to focus on global estimates. To begin, to avoid the multiple tragedies of the
commons created by greenhouse gas emissions—global climate change, but also ocean acidification and
globalized health and welfare effects from methane and other pollutants—all countries must adopt
policies that internalize the global externalities of their emissions.
Because it will advance U.S. interests for all countries to internalize the global externalities of their
emissions, it is strategically the best choice for the United States to apply global estimates of the social cost
of greenhouse gases and so encourage reciprocal foreign actions. Practical reasons confirm why it is
appropriate to adopt global estimates, including because there is currently no defensible methodology to
calculate a domestic-only estimate that fully accounts for important international spillover effects and
extra-territorial interests—and it would be arbitrary and illegal to ignore such important factors. The
Working Group states these rationales clearly.
Some federal courts have upheld use of the global values as “appropriate” or “the best” estimate, and one
federal court struck down a prior attempt to calculate a “domestic-only” value for arbitrarily ignoring
spillovers and reciprocal actions that would affect U.S. interests. Adopting a global perspective in analyses
also has precedents in prior agency actions.
Nevertheless, at least one federal judge questioned why a domestic-only estimate is not possible, and
lawsuits continue to challenge reliance on the global values. To minimize legal risk, the Working Group
should bolster its defense of the global values with additional support. In particular, the Working
Group should explicitly explain why reciprocity can by itself justify the full global values. The Working
Group should cite evidence of foreign countries reciprocally adopting global values and climate policies
that benefit the United States. Additional strategic considerations, including the potential for
informational spillovers to benefit the United States, buttresses this conclusion.
The Working Group should also expand its discussion of spillover effects, to cover transboundary
resources and feedback loops, and to explicitly make the case why spillover effects also justify a focus on
the full global values, either independently or in combination with strategic and ethical considerations.
The Working Group should add to its list of extra-territorial interests the valuable military installations
abroad and U.S. citizens’ and residents’ willingness to pay to protect their foreign relatives as well as
cultural, religious, and natural sites abroad. The Working Group should add that it would be arbitrarily
inconsistent for agencies to try to separate or ignore non-U.S. climate costs when agencies do not separate
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or ignore the portion of compliance costs and other effects that ultimately accrue to foreign entities
through investments and ownership in corporations affected by U.S. policies.
The Working Group should also add legal justifications and recommend that agencies incorporate both
legal and economic justifications for the global values in their individual proceedings. In particular,
statutes that reference “public welfare” or “the needs of the United States” can be read as consistent with
the global values, because of the strategic, economic, security, and ethical interests involved. The National
Environmental Policy Act’s requirement to interpret and administer all U.S. laws in light of the
“worldwide character of environmental problems” supports this approach. The Working Group
should also explain how the legal standards for arbitrary and capricious review require consideration of
various key factors that a non-global estimate would arbitrarily omit from consideration.
Even as federal agencies stay focused on the global estimates of the social cost of greenhouse gases, the
Working Group should consider developing more robust estimates of the reciprocal benefits of foreign
actions, international spillovers to the United States, impacts to extra-territorial U.S. interests, and the
willingness of U.S. citizens to pay to protect foreign people, locations, and ecosystems. Estimates of
impacts to U.S. interests both can improve the accuracy and completeness of the global estimates,
and also can be incorporated when appropriate into agencies’ sensitivity analyses as domestic
estimates that may help safeguard against legal or political risks from relying exclusively on the
global estimates.
The Working Group should first disavow as flawed and incomplete any prior suggestions on calculating a
domestically-oriented value as 7-23% of the global values. Instead, the Working Group should
recommend a new domestic valuation of the social cost of greenhouse gases, as a lower-bound estimate
for use in sensitivity analysis. The Working Group should be clear that agencies should focus on the global
values in their main analyses to best promote U.S. interests and fulfill U.S. responsibilities. The domestic
valuations will reflect the lower-bound estimates of the minimum factors that U.S. agencies must evaluate
so as not to arbitrarily and illegally omit consideration foreign reciprocity, international spillovers, and
extra-territorial interests. The Working Group should make clear that the domestic values are optional
and may be used, if appropriate, only in sensitivity analyses.
Based on available evidence—including estimates of the Climate Reciprocity Ratio showing foreign
countries pledge to reduce over 6 tons of emissions for every ton pledged by the United States; Matthew
Kotchen’s calculation of the U.S. “preferred” social cost of greenhouse gases at nearly three-fourth the
global values based just on basic strategic interests (without yet considering spillovers or other important
factors); the scale of impacts to hundreds of billions of dollars annually in U.S. exports and imports; the
risks to U.S. security interests and military installations abroad with replacement costs in the hundreds of
billions of dollars; the U.S. willingness to pay hundreds of billions of dollars annually in remittances,
foreign investments, foreign aid, and private philanthropy to benefit foreign countries; evidence from the
recent pandemic on the impacts to U.S. interests from a global disruption; and other significant effects to
U.S. interests that cannot be quantified or monetized—the Working Group should consider
recommending a domestic valuation of at least 75% or more of the global values for optional use as
4

a lower-bound estimate in sensitivity analysis. Bearing in mind both that the global estimate itself is
likely an underestimate (due to omitted damages), and also that the scientific and economic
understanding of inter-regional impacts is still developing, the Working Group should clarify that such
domestic estimates remain provisional lower-bounds and may underestimate even the minimum strategic
value to U.S. interests of addressing global climate change.
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Examples of Key Impacts to U.S. Interests from Climate Effects Beyond U.S. Borders
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I. Background
From its first preliminary estimates offered in 2009 until its temporary disbandment beginning in 2017,
the Interagency Working Group on the Social Cost of Greenhouse Gases (“Working Group”)
consistently advised agencies to focus on a global valuation of the costs of climate pollution. 1 Its reasons
were simple and compelling:
•
•

•

Greenhouse gases cause a global externality, and other countries’ emissions reductions benefit the
United States.
The United States must help spur an international solution to climate change, and using the global
values of climate damages will signal a commitment to a cooperative international approach that
ultimately benefits the United States.
Adverse climate impacts abroad will also cause significant spillover damages to the U.S. economy,
public health, and national security, but estimates of damages strictly within U.S. borders would
exclude these important factors. 2

In 2016, a federal court of appeals upheld that focus on global estimates as appropriate. 3 In January 2017,
the National Academies of Sciences completed its review of the Working Group’s methodology and
confirmed the good reasons to focus on a global estimate, including “to leverage reciprocal measures by
other countries,” and because existing methodologies are too “limited in practice” to accurately and
completely separate out climate damages that occur exclusively to the United States alone. 4
In March 2017, President Trump disbanded the Working Group and advised agencies to reconsider
“domestic versus international impacts” when monetizing the value of changes in greenhouse gas
emissions.5 Agencies quickly interpreted those instructions as a command to measure only “climate
change impacts that occur within U.S. borders.” 6 Beginning in 2017, federal agencies decimated the
estimates of climate pollution costs that they would consider in their main analyses, calculating them at a
3% discount rate to be as low as $6.61 per ton of carbon dioxide, 7 $189.88 per ton of methane, 8 and
$2312.63 per ton of nitrous oxide 9 for year 2020 emissions (the numbers here have been adjusted to
2020$; note that the agencies also presented even lower values calculated at an unreasonably high
discount rate of 7% 10). Those values are all less than 13% of the global values calculated by the Working
Group. In 2020, a federal district court held that this “domestic-only” approach had irrationally
disregarded the best available science and economics, was “riddled with flaws,” and arbitrarily ignored
important factors like international spillover effects and U.S. financial assets, military assets, and citizens
located abroad. 11
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Table: “Interim Domestic-Only” Values vs. the Working Group’s 2016 Central, Global Values
(calculated at the 3% discount rate for year 2020 emissions; adjusted to 2020$ and rounded) 12

“Interim DomesticOnly” Values
Working Group’s 2016
Central, Global Values

Social Cost of
Carbon Dioxide
$7/ton

Social Cost of
Methane
$190/ton

Social Cost of
Nitrous Oxide
$2313/ton

$51/ton

$1500/ton

$18,000/ton

In February 2021, the reconstituted Working Group restored the estimates of the global values and
advised federal agencies to once again “center on a global measure” in their analyses. 13 The Working
Group readopted and elaborated on its previous compelling rationales, adding that new evidence and
models of international reciprocity support the strategic use of the global values; that impacts to U.S.
interests extend beyond the impacts occurring just within U.S. borders, such as the trillions of dollars in
U.S. direct investment abroad, trillions more in imports and exports, and millions of U.S. citizens living
abroad; and that as an empirical matter, there are very few region-specific estimates in the literature, and
all of them ignore international spillovers and reciprocity and so are incomplete. 14
Section II of this report builds on the Working Group’s explanations by providing additional justifications
to focus on the full global estimates of climate pollution costs, and offers advice on how to bolster the
defense of the global values to protect against legal risks. Section III critiques prior attempts to calculate a
domestic-only valuation. Section IV then considers the reasons why—even as agencies remain focused on
the global estimates—the Working Group should pursue research to develop robust estimates of the
specific benefits to the United States from reciprocal foreign actions, international spillovers to the United
States, impacts to extra-territorial U.S. interests, and the willingness of U.S. citizens to pay to protect
foreign people and ecosystems. Section IV concludes with recommendations on how a robust estimate of
a domestic value of the social cost of greenhouse gases could be used in agencies’ sensitivity analyses.

II. Agencies Should Focus on Global
Estimates of Climate Pollution Costs
This section reaffirms the Working Group’s key conclusion: because federal agencies should use estimates
of the social cost of greenhouse gases that will promote the interests and fulfill the responsibilities of the
United States, agencies should focus on global estimates. 15 To avoid a global tragedy of the commons that
could irreparably damage all countries—including the United States—it is necessary for all countries to
adopt policies that internalize the global externalities caused by every ton of greenhouse gas emissions.
This section elaborates on several of the rationales already explored by the Working Group and provides
additional justifications for focusing on global estimates. To begin, because it will advance U.S. interests
for all countries to internalize the global externalities of their emissions, it is strategically the best choice
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for the United States to apply global estimates of the social cost of greenhouse gases. This section compiles
the available evidence and theoretical bases for why it is strategically rational for the United States to apply
the full global estimates of the social cost of greenhouse gases.
This section next explores the practical reasons why it is appropriate to adopt global estimates, including
because there is currently no defensible methodology to calculate a domestic-only estimate that accounts
for important international spillover effects and extra-territorial interests. Such omissions and other
practical considerations provide an independent justification to apply the full global estimates of the social
cost of greenhouse gases—and certainly, in combination with strategic interests, such considerations
justify the global values. 16 Additional ethical considerations provide supplemental support, and together
all these factors create a secure defense for focusing on the global values.
Indeed, application of the global values is at least in some contexts likely legally required, and in all contexts
is legally permissible. And because any attempt to calculate a domestic-only estimate that does not
account for U.S. strategic interests, international spillovers, and extra-territorial interests would arbitrarily
ignore important factors that federal agencies have a responsibility to consider, global values are legally
preferred as well. Nevertheless, because the risk of litigation remains, the Working Group and agencies
should further bolster their defense of the global values.

II.A. The Global Values Are Necessary to Avoid a Tragedy of the
Commons
To avoid a global “tragedy of the commons” that could irreparably damage all countries, including the
United States, every nation must adopt policies that internalize the global externalities caused by their
greenhouse gas emissions.17 A stable climate and clean air are global common resources, meaning they are
freely available to all countries, but any one country’s use of those resources—i.e., greenhouse gas and
black carbon emissions—imposes harms on the polluting country as well as the rest of the world. Because
greenhouse gas pollution does not stay within geographic borders but rather mixes in the atmosphere and
affects climate worldwide, each ton emitted by the United States not only creates domestic harms, but
also imposes large externalities on the rest of the world. Conversely, each ton of greenhouse gases abated
in another country benefits the United States along with the rest of the world.
Besides the tragedy of the global climate commons, greenhouse gases also cause other globalized damages.
In particular, carbon dioxide causes global ocean acidification; 18 methane has direct and globalized health
and welfare effects through production of tropospheric ozone, including significant mortality impacts; 19
and nitrous oxide can affect stratospheric ozone and other atmospheric chemistry in ways that threaten
human health on a global level. 20 These effects are currently omitted from the calculation of the social cost
of greenhouse gases due to limitations in the models. But as the peer-reviewed literature develops and
monetization of these impacts becomes increasingly possible and accepted, 21 it will be important for all
countries to internalize these quantified global externalities as well, or else countries will continue to inflict
an inefficiently high level of ocean acidification and public health damages on each other.
9

If all countries set policies that
“To solve the unprecedented global commons
addressed only their own
contribution
to
climate
problem posed by climate change, all nations
damages within their own
must internalize the global externalities of
borders, ignoring the large
their emissions[.] . . . [O]therwise, collective
global
externalities,
the
abatement efforts will never achieve an
aggregate result would be
substantially
sub-optimal
efficient, stable climate outcome.”
protections and significantly
— Nobel Laureate Kenneth Arrow
increased risks of severe harms
and co-authors (2017) 24
to all nations, including the
United States. Thus, basic
economic principles demonstrate that the United States stands to benefit greatly if all countries apply
global social cost of greenhouse gas values in their regulatory decisions and project reviews. 22 Indeed, the
United States likely stands to gain trillions of dollars in direct benefits from efficient foreign action on
climate change. 23
<<Callou t Box: “To solve th e unpreceden ted global commons problem posed b y climate ch ange, all nations must in ternali ze th e global externaliti es of their emissions[.] . . . [O]therwise, collective abatem ent efforts will never achi eve an effi cien t, stable clim ate outcom e.”— Nobel Laureate K enn eth Arrow and co -authors (2017) 24 >>

Some commentators have questioned whether the global commons problems provide sufficient
justification for U.S. agencies to “giv[e] full standing to foreigners in domestic environmental benefit-cost
analyses” by adopting the global social cost of greenhouse gases. 25 As support for their skeptical stance,
they first claim that agencies have “not previously” given full consideration to the costs and benefits to
citizens of other countries. 26 Yet not only have agencies in fact considered international impacts before—
from, for example, mercury emissions, 27 particulate and ozone emissions, 28 transportation safety, 29 and
space debris 30—but the scale and magnitude of the threat of global climate change presents a unique
policy context. Past precedents should not prevent federal agencies from making the most appropriate
choice now. Moreover, this objection does not consider the strategic interests of the United States in
adopting global values to spur beneficial reciprocal actions by foreign countries—as explored next.

II.B. The Strategically Best Choice Is Adopting the Global Values
Because the world’s climate is a single interconnected system, the United States benefits greatly when
foreign countries consider the global externalities of their greenhouse gas pollution and cut emissions
accordingly. It therefore promotes the strategic interests of the United States to encourage all other
countries to think globally in setting their climate policies. The United States can advance this objective
by itself adopting the full global social cost of greenhouse gases—as numerous leading climate economists
and experts have explained.31
<<Callou t Box. “[T]he United States may choose to use a global [social cost of carbon] in order to leverage recipro cal measures by oth er countries.”—N ation al Acad emi es of Sciences (2017) 32>>

The United States is engaged in a repeated strategic dynamic of internationally coordinated efforts to
address climate change. 33 Several significant players in these negotiations—including the United
Kingdom, Germany, the European Union, Sweden, Norway, and others—have already adopted carbon
taxes, climate policies, or cost-benefit metrics that either explicitly or implicitly reflect a global valuation
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of climate damages. 34 Many of these countries’ values are in fact much higher than the Working Group’s
current global estimates. 35 Some countries, like Canada 36 and Israel,37 have explicitly adapted the Working
Group’s methodology and so adopted a global framework; other jurisdictions and players—including
Mexico, 38 India’s National Green Tribunal, 39 the Australian Capital Territory, 40 New Zealand, 41 the
International Monetary Fund, 42 and the Asian Development Bank 43—have also taken note of the Working
Group’s global estimates when developing their own estimates.
Given these current dynamics,
the best strategic move for the
“[T]he United States may choose to use a
United States is to adopt the
global [social cost of carbon] in order to
full global social cost of
leverage reciprocal measures by other
greenhouse gas estimates and
countries.”
apply them broadly across the
federal government’s full
— National Academies
range of decisionmaking and
of Sciences (2017) 32
policymaking contexts. 44 For
example, under a variety of
conditions for repeat, dynamic negotiations, a tit-for-tat strategy can be very robust. 45 To implement such
a strategy, the United States should continue to match key partners in adopting a global framework for
valuing climate damages and should push additional foreign jurisdictions to follow suit. Any prolonged,
persistent departure 46 by the United States from the global framework risks incentivizing all currently
cooperating countries to similarly defect toward a self-interested approach and disincentivizing additional
countries from strengthening their policies—all of which would cause the United States harm as other
countries curtail their mitigation efforts. 47
Other economic models counsel for a similar strategy. In a coordination model, unilateral action by one
country can increase the incentives for other countries to act, and good faith signals can build credibility
and trust that induce cooperation; using the global social cost estimates can provide such a good faith
signal.48 Similarly, evidence suggests that coalition-building strategies may be more successful if nations’
initial commitments are closer to the optimal emissions reduction pathway and not mere half-measures.49
The more the United States cares about the future, the more willing the United States should be to take a
long-term view of climate negotiations and adopt policies now—like use of the global social cost of
greenhouse gases—that will help move the world toward the optimal pathway in the long run. 50 The
prospective introduction by some countries of carbon tariffs, 51 and the attendant potential of a more
binding international framework, could further motivate the United States to focus on global social cost
estimates. 52 Finally, international negotiators may balance fairness against pure self-interest, and an offer
perceived as unfair may be rejected out of hand; counting the full global social cost of greenhouse gases in
agencies’ analyses may improve the U.S. reputation for fairness, thus building the trust and credibility
essential to secure reciprocal actions from developing countries. 53
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Another way the United States can benefit from the actions of foreign countries is through informational
spillovers. As the largest economy, if the United States sets strong climate policies based on the global
values, the result will be a major push for research and technology to lower abatement costs; learning-bydoing will further lower abatement costs. The information generated will then spill over to other countries,
both naturally through the marketplace and also as a result of international technology transfer pledges,
thereby lowering the abatement costs for other countries. Indeed, because information is a positive
externality and private firms cannot entirely capture all the benefits of their research and learning efforts,
without a strong government commitment to action the market will tend to underinvest in research and
development. By setting strong climate policies based on the global values of the social cost of greenhouse
gases, the United States can encourage a more socially optimal level of research into technologies and
techniques that can lower abatement costs around the globe.
With lower costs, other countries can pursue even greater emissions reductions, which will benefit the
United States. Similarly, the foreign reciprocal actions spurred by U.S. commitments and the U.S.
application of the global values will also prompt research, technological development, and learning in
other countries. That information can also spill back and help lower abatement costs in the United States.
These additional strategic considerations further justify the federal government’s focus on the global
values.
The Biden Administration has clearly made these precise kinds of strategic choices, to adopt a global
valuation of climate damages as part of its diplomatic strategy. Executive Order 13,990 unequivocally
states that “[i]t is essential that agencies capture the full costs of greenhouse gas emissions as accurately as
possible, including by taking global damages into account . . . [to] support the international leadership of
the United States on climate issues.” 54 The Order later elaborates:
Our domestic efforts must go hand in hand with U.S. diplomatic engagement. Because most
greenhouse gas emissions originate beyond our borders, such engagement is more necessary and
urgent than ever. The United States must be in a position to exercise vigorous climate leadership
in order to achieve a significant increase in global climate action and put the world on a sustainable
climate pathway.55
The same sentiment has been echoed by the State Department during summits and negotiations with
world leaders. 56 And there is already some recent evidence that the U.S. strategy of combining its domestic
efforts—including the global valuation of climate damages—with its diplomatic engagement is spurring
additional reciprocity.
During the April 2021 “Leaders Summit on Climate” hosted by the United States, following the
announcement of a new U.S. commitment to reduce emissions to 50-52% below 2005 levels by 2030,
multiple other countries reciprocally increased the ambition of their own climate targets. Notably, Japan
accelerated its reduction goal from 26% to 46-50%; Canada strengthened its target from 30% to 40-45%;
the European Union set a target of at least 55%; the United Kingdom set a new target for the year 2035;
South Korea strengthened its target to achieve net zero emissions by 2050; China promised to peak coal
12

use by 2025 and phase down coal consumption after that, and to join the Kigali Amendment to reduce
hydrofluorocarbon emissions; Argentina pledged to strengthen its goal by 2.7% and make previously
“conditional” targets “unconditional” instead; Brazil committed to a net zero target by 2050 (ten years
earlier than its previous 2060 goal) and pledged to end illegal deforestation by 2030; South Africa shifted
its emission peak ten years earlier, to 2025; and New Zealand, Bhutan, and Bangladesh all committed to
submit more ambitious plans in the near future. 57
This flurry of activity is just the latest evidence of reciprocity in international climate actions. Some past
reciprocity has been explicit. The Kigali Amendment, for example, is the latest internationally negotiated
climate treaty, with 120 parties so far committing to common but differentiated responsibilities to phase
down hydrofluorocarbons. 58 Previously, under the Copenhagen Accord and the Paris Agreement, some
parties, including the European Union and Mexico, have at times explicitly made conditional pledges,
promising to ratchet up their efforts if other countries make comparable reductions. 59 Other reciprocity
has been more implicit. 60 For example, following the proposal of the Clean Power Plan in 2014, the United
States negotiated a bilateral agreement on climate with China, 61 which in turn has been credited with
prompting increased commitments from the European Union and Mexico. 62 By contrast, when the
United States “failed to take action to reduce greenhouse gas emissions during the George W. Bush
Administration and during . . . the Trump Administration,” as economist Michael Greenstone has testified
before the U.S. House of Representatives, “both periods were characterized by little [international]
progress, and indeed many instances of backsliding, in reducing emissions globally.” 63
In January 2021, Trevor Houser and Kate Larsen published a conservative estimate of the number of tons
of greenhouse gases that the rest of the world has committed to reduce for each ton that the United States
has pledged to reduce: a figure they call the “Climate Reciprocity Ratio.” 64 Using only the quantifiable,
unconditional pledges that 51 countries have made since 2014 to cut emissions through 2030, Houser and
Larsen conservatively estimate that for every ton the United States pledged to reduce, these other
countries have pledged 6.1-6.8 tons in return. 65 While implementation of all these foreign policies is not
guaranteed, Houser and Larsen cite evidence that several large emitters are on track to meet their goals,
and they also observe that the ratio should grow over time as the U.S. share of global emissions falls.66
(Note also that policies adopted by foreign countries before 2014 likely have already delivered hundreds
of billions or trillions of dollars in benefits to the United States. 67) Houser and Larsen therefore
recommend that any “domestic-only” calculation of the social cost of greenhouse gases should be
multiplied by at least 6.1 times—a multiplication that would justify focus on the full global social cost of
greenhouse gases.68
Section IV discusses further this work and other efforts to estimate the benefits to the United States of
reciprocal foreign actions. But overall, current evidence and economic models strongly support a strategic
choice for U.S. agencies to adopt the full global estimates of the social cost of greenhouse gases. The
evidence for reciprocity should of course be periodically reviewed.69 Yet unless every other nation
permanently abandons all efforts to address climate change, it would be arbitrary for U.S. agencies to
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wholly ignore the benefits of reciprocal foreign actions when estimating the costs of domestic climate
pollution.

II.C. Practical Considerations Make the Global Values the Best
Choice—Including as a Proxy for International Spillovers
In addition to strategic reciprocity, several practical considerations necessitate a focus on the global values.
First, the United States is inextricably linked internationally through complex patterns of trade, migration,
public health, and security threats. Through these links, climate damages occurring in other parts of the
world will inevitably spill back and harm U.S. interests. While the current models for estimating the social
cost of greenhouse gases do not fully capture these significant inter-regional spillover effects, the global
values can serve as a proxy to reflect these and other omitted categories of damage. Similarly, the United
States has significant extra-territorial interests extending far beyond its borders, including U.S. citizens,
assets, and military installations located abroad. The global values also serve partially as a proxy for these
interests, which otherwise would be omitted from the estimates. Third, because agencies’ analyses neither
separate out nor ignore the share that foreign citizens or foreign entities may bear—due to their ownership
and investments in corporations affected by U.S. policies—of total compliance costs, cost-savings, or
other effects, it would be inconsistent to attempt to separate out or ignore any climate effects to foreign
citizens caused by U.S. policy choices.
II.C.1. The Global Values Serve as a Practical Proxy for International Spillovers
Significant costs to trade, human health, and security will inevitably “spill over” to the United States as
other regions of the planet experience climate change damages. 70 Due to its unique place among
countries—both as the largest economy with trade- and investment-dependent links throughout the
world, and as a military superpower—the United States is particularly vulnerable to effects that will spill
over from other regions of the world.
While the current reduced-form integrated assessment models (“IAMs”) provide reliable (but very
conservative) estimates of global damages, they cannot calculate reliable region-specific estimates, in part
because they do not model
such spillovers. Yet a
“[C]limate change, variability, and extreme
multiplicity of substantial
spillover effects has already
events outside the United States are [already]
begun and will undeniably
affecting and are virtually certain to
continue to occur. 71 In terms
increasingly affect U.S. trade and economy.”
of trade-related impacts, as
climate change disrupts the
— Fourth National Climate
economies of other countries,
Assessment (2018) 74
decreased availability of
imported inputs, intermediary
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goods, and consumption goods will cause supply shocks to the U.S. economy. Shocks to the supply of
energy, technological, and agricultural goods could be especially damaging. Similarly, the U.S. economy
will experience demand shocks as climate-affected countries decrease their demand for U.S. goods. U.S.
trade and businesses that rely on foreign-owned infrastructure, services, and resources will suffer. 72
Financial markets will also suffer as foreign countries become less able to loan money to the United States
and as the value of U.S. firms declines with shrinking foreign profits. As seen historically, economic
disruptions in one country can cause financial crises that reverberate globally at a breakneck pace. 73
<<Callou t Box: “[C]lim ate change, variability, and ex treme events outsid e the United States are [alread y] aff ecting and are virtu ally certain to in creasingly af fect U.S. trade and eco nom y.”—Fourth National Climate Assessment (2018) 74>>

The human dimension of climate spillovers includes migration and health effects. Water and food scarcity,
flooding or extreme weather events, violent conflicts, economic collapses, and a number of other climate
damages could precipitate mass migration to the United States from regions worldwide, especially,
perhaps, from Latin America. Infectious disease could also spill across the U.S. borders, exacerbated by
ecological collapses, the breakdown of public infrastructure in poorer nations, declining resources
available for prevention, shifting habitats for disease vectors, and mass migration.
Climate change is also predicted to exacerbate existing security threats—and possibly catalyze new
security threats—to the United States. 75 Besides threats to U.S. military installations and operations at
home and abroad from flooding, storms, extreme heat, and wildfires, 76 climate change is also a “source[]
of conflict around the world” 77 and a “threat multiplier” that, as recognized by the Department of Defense,
will “aggravate stressors abroad such as poverty, environmental degradation, political instability, and
social tensions—conditions that can enable terrorist activity and other forms of violence.” 78 Climate
change will create and exacerbate new conflicts and humanitarian crises that will require a U.S. response,
even as climate change also greatly complicates the logistics of deploying forces and achieving missions.
Climate change will also very directly cause spillover damages across transboundary resources. The
United States has already begun to experience increased smoke from Canadian wildfires and drought
conditions that spread along the U.S.-Mexico border. 79 The United States shares a maritime border with
21 other countries, shares water resources like the Colombia River with our neighbors, and shares
ecosystems—including the oceans through which migratory species with high economic and ecosystemservice values, like the Pacific hake, travel and live. 80
Finally, all of these individual spillover effects can interact and trigger feedback loops that will propagate
additional spillover damages. 81 Economic shocks around the world can make it more difficult for other
countries to continue investing in mitigation and abatement, thus hastening the pace of climate change.82
Conflict and political instability caused by climate change can further reduce the willingness or ability of
countries to engage in domestic climate policy or international cooperation. 83 Spillover effects can chain
together: if climate change accelerates migration, the attendant economic ripple effects and spread of
health risks may cause political instability, which in turn can cause more migration and further economic
ripple effects, thus starting the feedback loop again. 84
<<Callou t Box: “Significant spill-o ver eff ects . . . must be considered . . . [The agency] did not consid er thes e spill-over effects. . . . For all these reasons, the Court finds [th e agen cy’s] use of the in terim dom estic m easure to b e arbitrary.”—U.S. District Judge Yvonne Gonzal ez Rogers (2020) 85>
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Some experts on the social cost of
greenhouse gases have therefore
“Significant spill-over effects . . . must be
concluded that, because the
considered . . . [The agency] did not
integrated
assessment
models
consider these spill-over effects. . . . For
currently do not capture many of
all these reasons, the Court finds [the
these key inter-regional costs, use of
agency’s] use of the interim domestic
the global values can be further
justified as a proxy for capturing all
measure to be arbitrary.”
spillover effects. 86 Though not all
— U.S. District Judge
climate damages will spill back to
Yvonne Gonzalez Rogers (2020) 85
affect the United States, many will,
and together with other justifications,
the likelihood of significant spillovers makes a global valuation the better, more transparent accounting of
the full range of costs and benefits that matter to U.S. policymakers and the public.
Section IV provides more specific examples of spillover effects and suggests ways that the vulnerability of
the United States to foreign climate effects could be more concretely monetized with additional research.
Meanwhile, it is arbitrary to ignore spillover effects, and so focus on the global values can be further
supported as a proxy for capturing international spillovers that harm U.S. interests.
II.C.2. The Global Values Serve as a Practical Proxy for Extra-Territorial Interests
A domestic-only estimate based on some rigid conception of geographic borders or U.S. share of world
GDP will fail to capture all the climate-related costs and benefits that matter to U.S. citizens, including
impacts to significant U.S. ownership interests in foreign businesses, properties, and other assets, as well
as U.S. consumption abroad including tourism, 87 and even effects to the 9 million Americans living
abroad. 88 The United States also has military personnel and assets located in almost every nation across
the globe, and many if not all installations abroad—including those with high replacement costs or
irreplaceable strategic value—face imminent climate risks. 89 Because no methodology for estimating a
“domestic-only” value would capture these impacts to extra-territorial interests, focusing on the global
values can be further justified in part as a proxy for these important considerations.
<<Callout Box: U.S. military forces ar e pre sent in almo st every nation across the globe, and operat e from nearly 562,000 facilitie s on 4, 800 sit es worldwide and covering 24.9 million acres. 90>>

The Office of Management and Budget’s Circular A-4 guidance on conducting regulatory impact analysis
requires agencies to count all significant costs and benefits, including “use” values as well as “non-use”
values like bequest and existence values. 91 Circular A-4 cautions that “ignoring these values” may cause
analyses to “significantly understate the benefits and/or costs” involved. 92 Similarly, Circular A-4
recognizes that U.S. citizens may have “altruism for the health and welfare of others,” and instructs
agencies that when “there is evidence of selective altruism, it needs to be considered specifically in both
benefits and costs.” 93 U.S. citizens will experience costs because of their use values, non-use values, and
altruistic values attached to climate effects occurring outside the U.S. borders.
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The United States and its citizens have a willingness to pay—as well as a legal obligation—to protect the
global commons of the oceans and Antarctica from climate damages. For example, the Madrid Protocol
on Environmental Protection to the Antarctic
Treaty commits the United States and other
U.S. military forces are present in
parties to the “comprehensive protection of the
Antarctic environment,” including “regular and
almost every nation across the
effective monitoring” of “effects of activities
globe, and operate from nearly
carried on both within and outside the
562,000 facilities on 4,800 sites
Antarctic Treaty area on the Antarctic
worldwide and covering 24.9
environment.” 94 The share of climate damages
for which the United States is responsible is not
million acres. 90
limited to our geographic borders.
A quarter of the U.S. population consists of either foreign-born immigrants or second-generation
residents, 95 and subsequent generations of Americans retain significant familial, cultural, economic, and
religious ties to their ancestors’ home nations across the world. Over $100 billion is sent from the United
States to other countries in remittances every year. 96 U.S. citizens and residents have a significant
willingness to pay to protect their relatives, ancestral homes, and cultural and religious sites located
abroad. 97
Similarly, U.S. citizens value natural resources and plant and animal lives abroad, even if they never use
those resources or see those plants or animals. Though the methodologies for calculating existence value
remain controversial, 98 U.S. citizens certainly have a non-zero willingness to pay to protect rainforests,
charismatic megafauna like pandas, koalas, tigers, lions, ibex, penguins, and other life and environments
existing in foreign countries. U.S. citizens also have an altruistic willingness to pay to protect the health
and welfare of unrelated foreign citizens 99 and cultural and world heritage sites threatened by climate
change. 100 This altruism is “selective altruism,” consistent with Circular A-4, because the United States is
directly responsible for a huge amount of the historic emissions contributing to climate change, 101 and so
U.S. citizens will likely have a greater altruistic concern for those suffering from climate change (relative
to any altruistic concern they may have for those who will bear the costs of reducing emissions). 102
Both strategic considerations and the need to account for spillovers already provide independent
justifications for focusing on the full global social cost of greenhouse gas estimates. But the global values
can also be at least partly justified as a proxy for these extra-territorial interests that otherwise would be
overlooked, including U.S. investments, military assets, and citizens located abroad; consumption and
tourism abroad; responsibilities for the global commons; and non-use values in foreign resources,
including existence values.
II.C.3. Agencies Cannot Ignore Global Climate Effects If They Count Other Global Effects
In many rulemakings, project approvals, and other decisionmaking processes, agency analyses of
compliance costs, cost savings, or other effects to industry implicitly—but routinely and fully—count
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effects that ultimately accrue to foreign entities. All industry compliance costs, for example, inevitably fall
on some combination of the owners, employees, and customers of the regulated and affected firms. In
many agency analyses—perhaps especially in those proceeding where climate effects are at stake and the
social cost of greenhouse gas estimates are applied—many of the affected firms will be public companies
that have significant foreign ownership of stock and corporate debt.
Foreign investors collectively have a significant stake in U.S. corporations. About 29% of U.S. corporate
debt and 14% of equities are foreign-owned, 103 and adding foreign direct investment to portfolio stock
ownership suggests that foreigners own 40% of U.S. corporate equity. 104 Climate-vulnerable sectors in
particular show significant foreign direct investment, including U.S. mining and fossil fuel extraction, U.S.
utilities, U.S. transportation, and U.S. manufacturing. 105 For example, many utilities that own and operate
electric generating units (like Dominion Energy and the Southern Company) and many fossil fuel
producers (like Chevron) are large publicly-traded corporations with substantial foreign investors. 106
As a result of foreign ownership, a significant portion of the regulatory or other effects passing through
publicly-traded companies would ultimately be experienced by such foreign owners. Affected firms may
also pass on some costs to employees (through reduced compensation, or increased hours or
responsibilities) or to consumers (through increased prices or changes in the quality of goods). The firms
affected by U.S. rulemakings and other agency actions may often have at least some non-U.S. employees
and some direct or indirect foreign consumers who will bear some portion of the costs.
In a few recent analyses, agencies have admitted that some portion of the costs or cost savings calculated
for publicly-traded corporations will “accru[e] to entities outside U.S. borders” through foreign
ownership, employment, or consumption. 107 Yet these analyses do not attempt to separate out such effects
to foreign interests, and certainly do not attempt to exclude such effects from consideration altogether.
Indeed, splitting corporate effects into subparts based on ultimate ownership could be extremely
complicated. 108 Thus, as a practical matter, agencies typically count all costs or benefits to corporations,
no matter how those effects may be passed through to foreign owners, foreign employees, or foreign
customers.
It would be arbitrary for agencies to “put a thumb on the scale” by selectively treating various categories
of costs and benefits differently. 109 Because agencies typically count all costs and benefits to corporate
entities, even if such effects would ultimately accrue to foreign interests, to be consistent agencies must
also continue to consider all significant effects from U.S. greenhouse gases, even if such effects in part
ultimately accrue to foreign interests. In other words, failing to consider the full global social cost of
greenhouse gases would be arbitrarily inconsistent with agencies’ general practices for cost-benefit
analysis.

II.D. Ethics and Equity Weights
As explored above, individual U.S. citizens have some positive, altruistic willingness to pay to protect
foreign countries from climate change. But beyond the altruism of individual U.S. citizens, the United
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States government may bear an ethical responsibility to use the global social cost of greenhouse gases.110
Though in recent years the United States has fallen to the second-largest source of annual greenhouse gas
emissions, the United States is still responsible for the biggest share of the world’s cumulative emissions
to date. 111 And while the United States has not widely incorporated the principle of “polluter pays” into
its laws, a more general moral principle could at least partly motivate the use of the full global social cost
of greenhouse gases.112 An initial unilateral commitment based on altruism or a preference for equity can
also help generate cooperation in international negotiations, 113 as explored above.
The question of how far an ethical principle of responsibility toward the welfare of other countries can go
in justifying use of the global estimates of course relates to the question of how completely the current
global estimates actually value the welfare of other countries. The Working Group’s current methodology
for calculating the global social cost of greenhouse gases implicitly discounts foreign welfare to a
significant degree, and thus is already biased toward a U.S.-centered perspective. Further moving away
from global values and toward a “domestic-only” value would further compound that bias.
The current methodologies value climate damages based on estimates of how much individuals across the
globe are willing to pay to avert risks to themselves. However, willingness to pay to avoid risks can depend
heavily on ability to pay, in terms of income and wealth. Consequently, the current social cost of
greenhouse gas methodology calculates the value of preventing mortality risks based on per capita income
of the country or region where the risk would occur. For example, if the social cost of greenhouse gas
estimates value eliminating a ten-in-one-million risk of death affecting a million people at $90 million if
those people live in the United States, the same risk reduction may be valued only at $40 million for people
who live in Canada, and at only $0.9 million if they live in India. 114
Yet these valuations mask the actual welfare impacts across different countries. People in India do not
value their lives less than the people in the United States value our lives; but they may value a dollar in
extra benefits more than the same dollar of benefits would be valued in the United States. A dollar’s worth
of climate damages will have different, heterogenous welfare effects across different regions of the earth,
because those different regions have heterogeneous baseline levels of wealth, and because an additional
dollar gained or lost has a marginally decreasing effect on total welfare as baseline wealth increases. This
concept—the decreasing marginal utility of consumption—is most easily understood with an example: a
few dollars gained or lost each week may go almost unnoticed by a billionaire, but the same amount could
make or break the budget of a low-income family.
Some modelers have proposed applying equity weights to re-value the climate damages to different
regions, to better reflect the expected welfare impact that the damages will have in that region and so more
accurately measure the change in the expected value of social welfare from emissions. 115 Nevertheless, the
Working Group has so far rejected equity weighting, on the grounds that developing the appropriate
equity weights would be “challenging” and practically complicated given a potential need to account for
the heterogenous utility impacts resulting from the costs of emissions reductions as well. 116 Consequently,
the Working Group’s current calculations of the social cost of greenhouse gases already place relatively
greater weight on domestic climate impacts, because they fail to apply equity weights to impacts
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experienced by foreign countries with lower GDP per capita. Any further weighting or emphasis of
domestic-only impacts would, therefore, be theoretically and morally questionable.

II.E. The Global Values Are the Legally Appropriate Choice
Application of the global values is at least in some contexts likely legally required, and in all contexts is
legally permissible. And because any attempt to calculate a domestic-only estimate that did not account
for U.S. strategic interests, international spillovers, and extra-territorial interests would arbitrarily ignore
important factors that federal agencies have a responsibility to consider, the global values are legally
preferred as well. Any remaining discretion agencies may have to calculate the cost of climate pollution
should then be informed by Executive Orders, which further counsel in favor of global values.
II.E.1. The Administrative Procedure Act Does Not Allow Agencies to Ignore Key Factors
The Supreme Court defined the standard of rationality for agency actions under the Administrative
Procedure Act as follows:
Normally, an agency rule would be arbitrary and capricious if the agency has relied on factors
which Congress has not intended it to consider, entirely failed to consider an important aspect of the
problem, offered an explanation for its decision that runs counter to the evidence before the
agency, or is so implausible that it could not be ascribed to a difference in view of the product of
agency expertise. 117
Furthermore, the Court found that the standard requires agencies to “examine the relevant data and
articulate . . . a rational connection between the facts found and the choice made.” 118
Two federal courts of appeals have applied arbitrary and capricious review to assess when agencies need
to account for global climate change in their decisions. 119 In Center for Biological Diversity v. National
Highway Traffic Safety Administration, the U.S. Court of Appeals for the Ninth Circuit ruled that, because
the agency had monetized other uncertain costs and benefits of its vehicle fuel efficiency standard, its
“decision not to monetize the benefit of carbon emissions reduction was arbitrary and capricious.” 120
Specifically, it was arbitrary to “assign[ ] no value to the most significant benefit of more stringent [vehicle
fuel efficiency] standards: reduction in carbon emissions.” 121 The court also approvingly cited a partial
consensus among experts around an estimate of “$50 per ton of carbon (or $13.60 per ton CO2),” 122
which, in the year 2006 when the rule was issued, would have been consistent with estimates of a global
social cost of carbon. 123
In Zero Zone Inc. v. Department of Energy., the U.S. Court of Appeals for the Seventh Circuit approved of
the Department of Energy’s use of the Working Group’s social cost of carbon estimates, holding that that
“the expected reduction in environmental costs needs to be taken into account” in order for the
Department “[t]o determine whether an energy conservation measure is appropriate under a cost-benefit
analysis.” 124 Furthermore, the court specifically rejected petitioner’s challenge to the Department’s use of
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a global (rather than domestic) social cost of carbon, holding that Department had reasonably identified
carbon pollution as “a global externality” and appropriately concluded that, because “national energy
conservation has global effects, . . . those global effects are an appropriate consideration when looking at a
national policy.” 125
<<Callout Box “Focusing solely on domestic effects has been soundly rejected by economists as improper and unsupported by science.”—U.S. District Judge Yvonne Gonzalez Rogers (2020) 126>>

And finally, a recent ruling from the U.S.
District Court for the Northern District of
“Focusing solely on domestic
California struck down as arbitrary the Bureau
effects has been soundly
of Land Management’s (“BLM”) rescission of
the Waste Prevention Rule in part because the
rejected by economists as
agency had abandoned the peer-reviewed,
improper and unsupported by
global estimates of the social cost of greenhouse
science.”
gases in favor of flawed “interim” estimates that
looked only at effects within the U.S. borders. 127
— U.S. District Judge
The court found that the global values reflected
Yvonne Gonzalez Rogers
“the best available science about monetizing the
(2020) 126
impacts of greenhouse gas emissions,” 128
whereas “focusing solely on domestic effects has
been soundly rejected by economists as improper and unsupported by science.” 129 The court was harshly
critical of the agency’s failure to consider “impacts on 8 million United States citizens living abroad,
including thousands of United States military personnel; billions of dollars of physical assets owned by
United States companies abroad; United States companies impacted by their trading partners and
suppliers abroad; and global migration and geopolitical security.” 130 And the court reminded BLM that
executive orders, including Executive Orders 12,866 and 13,783, require consideration of “all” costs and
benefits, based on the “best reasonably obtainable scientific, technical, economic, and other information,”
and concluded that “none of the regulatory rules or orders require exclusion of global impacts.” 131 In fact,
the court observed that even the global estimates are likely underestimated. 132
However, at least one federal judge has recently viewed use the global values with greater skepticism. After
the Northern District of California vacated the rescission of the Waste Prevention Rule, litigation resumed
in the District of Wyoming over implementation of the original Waste Prevention Rule from 2016.
Despite the persuasive judicial opinions described above in support of the global values, the District of
Wyoming faulted the agency for not “separately analyzing and reporting the United States’ domestic share
of [climate] benefits.” 133 Even after the agency had explained to the court that there was no suitable
methodology for estimating domestic damages, the court opined that “there is no reason to think that a
domestic analysis cannot also be performed as directed by Circular A-4.” 134 The court concluded that
“there is nothing in any of the statutes empowering the agency to consider or work to address global
climate change,” 135 and found that the agency had “failed to adequately explain or support with substantial
evidence why it was reasonable to use a global emissions metric to quantify the benefits arising from a rule
designed to curb domestic waste under the [statute].” 136
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The District of Wyoming in part took issue with the agency’s explanations of why the global values were
reasonable and why no suitable methodology existed to estimate a domestic-only value. The case
therefore serves as a broad reminder for the Working Group to bolster its defense of the global values and
its criticisms of domestic-only values, and for agencies to explicitly incorporate those justifications into
their administrative records as appropriate. At a more specific level, though, the District of Wyoming case
turned on whether a particular set of statutes authorized the agency to use a global valuation. The Working
Group and individual agencies should therefore consider making some statute-specific arguments about
application of the global values.
II.E.2. Key U.S. Statutes Require a Global Perspective, and Other Statutes Allow It
At least two key statutes explicitly require consideration of global climate costs.
<<Callout Box: “Public law s of the United State s shall be interpret ed and admini stered in accordance with the policie s set forth in this chapter, and all agencies of the Federal Gov ernment s hall . . . recognize the worldwide and long-range character of environmental problem s.”—N ational Environmental Policy Act (1970) 137>>

The National Environmental Policy Act (NEPA) requires that “all agencies of the Federal Government
shall . . . recognize the worldwide and long-range character of environmental problems.” 138 This provision
is accompanied by a call for agencies to support “the foreign policy of the United States” in order to
“maximize international cooperation in anticipating and preventing a decline in the quality of mankind’s
world environment.” 139 There are several notable implications of this statutory language. First, when an
administration has adopted a position that a global valuation of the social cost of greenhouse gases is a
vital part of its foreign policy strategy—as the Biden Administration has (see supra Section II.B)—
agencies should “lend appropriate support” 140 by applying the global values. Second, even if that were not
the current foreign policy strategy, the
first clause of the provision contains an
independent 141 and binding 142 obligation
“Public laws of the United States
to broadly consider the worldwide
shall
be
interpreted
and
character of environmental problems.
administered in accordance with
Third, the provision is separate from the
better-known NEPA requirement to
the policies set forth in this chapter,
conduct
environmental
impact
and all agencies of the Federal
statements. While agencies should
Government shall . . . recognize the
certainly assess global environmental
worldwide
and
long-range
effects
when
preparing
their
environmental impact statements, the
character
of
environmental
requirement to consider worldwide
problems.”
environmental problems applies to
— National Environmental
agency
conduct
outside
the
environmental impact statement process
Policy Act (1970) 137
as well143—including to agencies’
“interpret[ation] and administ[ration]”
of public laws. 144 Although NEPA’s requirements are largely procedural in nature and may need to give
way if there is an explicit conflict with another statute’s substantive requirements, 145 Congress directed
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agencies “to the fullest extent possible” that all laws “shall be interpreted and administered in accordance
with the policies set forth” in NEPA 146—including the need to “recognize the worldwide and long-range
character of environmental problems.” 147 In short, unless an agency is explicitly prohibited from
considering the global costs of climate pollution, agencies should interpret their statutes “to the fullest
extent possible” with a view toward recognizing the “worldwide and long-range character” of climate
change, and so should value the full global social cost of greenhouse gases in their analyses.
The Clean Air Act also requires a global perspective. Most of the provisions authorizing regulatory action
on climate change charge EPA with protecting public health and welfare, 148 where “welfare” is defined to
include “effects on . . . weather . . . and climate.” 149 Environmental and administrative law scholar Richard
Revesz has exhaustively reviewed the legislative history of this definition of “welfare” and has concluded
that “when Congress included the ‘effects on . . . climate’ language in the statute, it understood that
adverse climate effects could occur on a global scale.” 150 Federal courts have reached the same conclusion.
When interpreting the language in Section 202 of the Clean Air Act, the Supreme Court found “there is
nothing counterintuitive to the notion that EPA can curtail the emission of substances that are putting the
global climate out of kilter.” 151 And when industry challenged another EPA climate program by arguing
that the Clean Air Act “was concerned about local, not global effects,” the U.S. Court of Appeals for the
D.C. Circuit had “little trouble disposing of Industry Petitioners’ argument that the [Clean Air Act’s
prevention of significant deterioration] program is specifically focused solely on localized air pollution,”
finding instead that the statute was “meant to address a much broader range of harms,” including
“precisely the types of harms caused by greenhouse gases.” 152
Under other key statutes, consideration of global climate costs is permissible and reasonable. The Energy
Policy and Conservation Act requires the Department of Energy and the Department of Transportation
to consider “the need of the United States to conserve energy” when setting energy efficiency standards
for appliances, equipment, and vehicles. 153 Though “need” is not defined, case law and context show it is
clearly reasonable for the agencies to weigh the strategic value of reciprocal foreign actions, international
climate spillovers, extra-territorial interests, and ethical obligations in assessing the “need of the United
States to conserve energy.” 154 Similar references to the “public welfare,” “the interests of the United
States,” or the “needs of the American people” in other statutes, like the Mineral Leasing Act 155 and the
Federal Land Policy and Management Act, 156 can be interpreted in the same way to allow if not require
consideration of the global social cost of greenhouse gases to advance the strategic, economic, security,
and ethical interests of the United States. 157 This is especially true in light of NEPA’s broad mandate to
interpret all “public laws of the United States” in accordance with the principle to “recognize the
worldwide and long-range character of environmental problems.” 158
II.E.3. International Law Commits the United States to Account for Global Effects
International commitments require consideration and mitigation of transboundary environmental harms.
Notably, the United Nations Framework Convention on Climate Change—to which the United States is
a party 159—declares that countries’ “policies and measures to deal with climate change should be costeffective so as to ensure global benefits at the lowest possible cost.” 160 The Convention further commits
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parties to evaluating global climate effects in their policy decisions, by “employ[ing] appropriate methods,
for example impact assessments . . . with a view to minimizing adverse effects on the economy, on public
health and on the quality of the environment, of projects or measures undertaken by them to mitigate or
adapt to climate change.” 161 The unmistakable implication of the Convention is that parties—including
the United States—must account for global economic, public health, and environmental effects in their
impact assessments. In 2008, a group of U.S. senators—including then-Senator John Kerry, who helped
ratify the framework convention on climate change—agreed with this interpretation of the treaty
language, saying that “[u]pon signing this treaty, the United States committed itself to considering the
global impacts of its greenhouse gas emissions.” 162
<<Callout Box: “Upon signing this treaty, the United States committed itself to considering the global impacts of its greenhouse gas emissions.”—Senator John Kerry & Colleagues (2008) 163>>

The Convention reflects a basic ethical responsibility to prevent transboundary environmental harms that
has been enshrined in customary international law. 164 For the United States to knowingly set pollution
levels in light of only domestic harms,
willfully ignoring that its pollution directly
imposes environmental risks—including
“Upon signing this treaty, the
catastrophic risks—on other countries,
United States committed itself to
would violate norms of comity among
considering the global impacts of
countries. Given that the nations most at
its greenhouse gas emissions.”
risk from climate change are often the
poorest countries in the world, such a
— Senator John Kerry
policy would also violate basic and widely
& Colleagues (2008) 163
shared ethical beliefs about fairness and
distributive justice. 165
II.E.4. Executive Orders and Guidance Inform Agency Discretion and Endorse the Global Values
Before it was rescinded, President Trump Executive Order 13,783 advised agencies to reconsider
“domestic versus international impacts” in light of “the guidance contained in OMB Circular A-4,” 166 and
agencies quickly leapt to the conclusion that Circular A-4 required them to estimate only “climate change
impacts that occur within U.S. borders.” 167 Even before then, opponents of using the global values often
seized on Circular A-4 guidance to “focus” on effects to “citizens and residents of the United States,” while
any significant effects occurring “beyond the borders of the United States . . . should be reported
separately.” 168 These arguments are mistaken on several grounds.
To begin, if the guidance is read too literally it would actually be internally inconsistent, because impacts
to U.S. citizens may include effects occurring “beyond the borders.” 169 As detailed above, to adequately
consider all the strategic, internationally linked, extra-territorial, and ethical interests of the United States,
it is necessary to look beyond our geographic borders.
Second, Circular A-4 offers default guidance, not binding requirements. While Circular A-4 may suggest
that most typical decisions should focus on U.S. effects, the Circular cautions agencies that special cases
call for different emphases:
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[Y]ou cannot conduct a good regulatory analysis according to a formula. Conducting high-quality
analysis requires competent professional judgment. Different regulations may call for different
emphases in the analysis, depending on the nature and complexity of the regulatory issues and the
sensitivity of the benefit and cost estimates to the key assumptions. 170
In fact, Circular A-4 elsewhere assumes that agencies’ analyses will not always be conducted from purely
the perspective of the United States, as one of its instructions only applies “as long as the analysis is
conducted from the United States perspective,” 171 suggesting that in some circumstances it is appropriate
for the analysis to be global. For example, EPA and the Department of Transportation have adopted a
global perspective on the analysis of potential monopsony benefits to U.S. consumers resulting from the
reduced price of foreign oil imports following energy efficiency increases. 172 And for the reasons explored
above, perhaps more than any other issue, the global tragedy of the commons created by the world’s
cumulative greenhouse gas emissions requires precisely such a “different emphasis” from the default
domestic-only assumption.
Third, while Circular A-4 undeniably contains much useful guidance for agencies on cost-benefit analysis,
formally the document offers guidance specific to implementation of Executive Order 12,866 (as well as
on preparing the annual reports to Congress on the costs and benefits of federal regulatory programs,
under the Regulatory Right-to-Know
Act). 173 Executive Order 12,866 requires
“[T]aking global damages into
agencies to “assess all costs and benefits of
account . . . facilitates sound
available regulatory alternatives . . . unless a
decision-making, recognizes the
statute requires another regulatory
174
approach.” Moreover, as the U.S. District
breadth of climate impacts, and
Court for the Northern District of
supports
the
international
California observed, Executive Orders do
leadership of the United States on
“not alter by fiat what constitutes the best
climate issues.”
available science . . . about monetizing the
175
impacts of greenhouse gas emissions.”
— Executive Order 13,990 (2021)
The court further found that no Executive
Order, nor Circular A-4, in any way
required exclusion of global impacts, noting that Executive Order 12,866 instead requires consideration
of “all costs and benefits” based on “the best reasonably obtainable scientific, technical, economic, and
other information.” 176 (The Regulatory Right-to-Know Act also does not limit the definitions of “costs”
or “benefits.” 177) Finally, in considering executive branch guidance, more recent orders must also be taken
into account. Executive Order 13,990 instructs agencies to “tak[e] global damages into account,” because
“[d]oing so facilitates sound decision-making, recognizes the breadth of climate impacts, and supports the
international leadership of the United States on climate issues.” 178 And while that Executive Order must
be “implemented in a manner consistent with applicable law,” 179 as shown above, most if not all statutes
allow for consideration of the global values.
<<Callout Box: “[T]aking global damages into account . . . facilitates sound decision-making, recognizes the breadth of climate impacts, and supports the international leadership of the United States on climate issues.”—Executive Order 13,990 (2021)>>
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II.F. The Working Group Should Bolster Its Defense of the Full
Global Values
The Interim Technical Support Document already offers a robust defense for focusing on the global
values. However, as noted above, while some federal courts have upheld use of the global values as
“appropriate” or “the best” estimate, at least one federal judge questioned why a domestic-only estimate
is not possible, and lawsuits continue to be brought challenging reliance on the global values.180
To minimize legal risk, the Working Group should further bolster its defense of the global values with
additional justifications and supporting evidence detailed above. In particular, the Working Group should
explicitly explain why the theory and evidence for reciprocity can by itself justify a focus on the full global
values. Additional strategic considerations, including the potential for informational spillovers to benefit
the United States, further supports this conclusion. The Working Group should expand its discussion of
spillover effects to cover transboundary resources, and should explicitly make the case why spillover
effects can also justify a focus on the full global values, either independently or in combination with
strategic and ethical considerations. Similarly, the Working Group should add that extra-territorial
interests include significant military installations abroad and U.S. citizens and residents’ willingness to pay
to protect their relatives and cultural and religious sites abroad, as well as their existence value and altruism
toward the people, animals, and natural habitats across the globe. The Working Group should add that it
would be arbitrarily inconsistent for agencies to try to separate or ignore non-U.S. climate costs when
those agencies do not separate or ignore the portion of compliance costs and other effects that ultimately
accrue to foreign entities.
The Working Group should also add legal justifications and recommend that agencies incorporate both
legal and economic justifications for the global values in their individual proceedings. In particular,
statutes that reference public welfare or the needs of the United States can be read as consistent with the
global values, because of the strategic, economic, security, and ethical interests involved. The National
Environmental Policy Act’s requirement to interpret laws in light of the worldwide nature of
environmental problems supports this interpretation. The Working Group should also explain how the
legal standards for arbitrary and capricious review require consideration of various key factors that a nonglobal estimate would arbitrarily omit from consideration.
The Technical Support Document (or a separate document responding to public comments) should
include sufficient language for agencies to cite to and borrow from to defend their focus on the global
values. It may also be useful for the Working Group to detail why past attempts to calculate a domesticonly estimate have failed and are not appropriate for agencies to use. This report turns to that topic next.
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III. Past Domestic-Only Valuations Have
Failed
Of course, there already are and will continue to be significant localized and quantifiable effects of climate
change. 181 For example, a peer-reviewed EPA report, Climate Change in the United States: Benefits of Global
Action, found that by the end of the century, the U.S. economy could face hundreds of billions of dollars
in annual damages from lost labor productivity due to extreme temperatures, agricultural damages, water
shortages, and U.S. coastal property damage. 182 However, despite the ability to project some discrete
localized impacts, attempts to separate out a U.S.-only portion of the global social cost of greenhouse gases
remain extremely fraught.
Existing methods for estimating a “domestic-only” value are unreliable and incomplete. Indeed, in 2015,
the Working Group concluded that “good methodologies for estimating domestic damages do not
currently exist.” 183 Moreover, current domestic-only estimates misapply models that were not built for the
purpose of calculating regional damages, ignore recent literature on significant U.S. climate damages, and
fail to reflect international spillovers to the United States, U.S. benefits from foreign reciprocal actions,
and the extraterritorial interests of U.S. citizens including financial interests and altruism.
In 2010, the Working Group proposed an “approximate, provisional, and highly speculative” range of 7–
23% of the global social cost of carbon as an estimate of the purely direct climate effects to the United
States. 184 In 2017, agencies during the Trump Administration developed “interim,” “domestic-only”
estimates that were approximately 12-13% of the global values. 185 Both approaches were flawed and
should not be used by agencies.

III.A. The 7-23% Range Was Inaccurate and Problematic
In 2010, while affirming the superiority of the global values, the Working Group offered thoughts on
domestic estimates. Using the results of one economic model (FUND) as well as the U.S. share of global
gross domestic product (“GDP”), the group generated an “approximate, provisional, and highly
speculative” range of 7–23% of the global social cost of carbon as an estimate of the purely direct climate
effects to the United States. 186 Yet, as the Working Group itself acknowledged, this range was almost
certainly an underestimate because it ignored significant, indirect costs to trade, human health, and
security that are likely to spill over into the United States as other regions experience climate change
damages, among other effects. 187
Neither the existing IAMs nor a share of global GDP is an appropriate basis for calculating a domesticonly estimate. The IAMs were never designed to calculate a domestic value. FUND, like other IAMS,
includes some simplifying assumptions: of relevance, FUND and the other IAMs are not able to capture
the adverse effects that the impacts of climate change in other countries will have on the United States
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through trade linkages, national security, migration, and other forces. 188 This is why the Working Group
characterized the domestic-only estimate from FUND as a “highly speculative” underestimate. 189
Similarly, a domestic-only estimate based on some rigid conception of geographic borders or U.S. share
of world GDP will fail to capture all the climate-related costs and benefits that matter to U.S. citizens. 190
U.S. citizens have economic and other interests abroad that are not fully reflected in the U.S. share of
global GDP. GDP is a “monetary value of final goods and services—that is, those that are bought by the
final user—produced in a country in a given period of time.” 191 GDP therefore does not reflect valuation
of non-market goods, significant U.S. ownership interests in foreign businesses, properties, and other
assets, as well as consumption abroad including tourism, 192 or even the 9 million Americans living abroad.
It would also be inappropriate to calculate a domestic-only estimate based on Gross National Income
(“GNI”) instead of GDP. GNI defines its scope not by location but by ownership interests. 193 However,
not only has GNI fallen out of favor as a metric used in international economic policy, 194 but using a
domestic-only estimate based on GNI would make the social cost of greenhouse gas metrics
incommensurable with other costs in regulatory impact analyses, since most regulatory costs are
calculated by U.S. agencies regardless of whether they fall to U.S.-owned entities or to foreign-owned
entities operating in the United States. 195 Furthermore, both GDP and GNI are dependent on what
happens in other countries, due to trade and the
international flow of capital. International trade grows
“National estimates are so
the global economy and dynamically increases U.S.
poorly determined.”
production and consumption in ways that a fixed
— Nobel Prize Laureate
estimate of GDP or GNI cannot capture. The artificial
constraints of both metrics counsel against a rigid split
William Nordhaus
based on either U.S. GDP or U.S. GNI.
(2015) 199
As a result, in 2015, the Working Group concluded
that “good methodologies for estimating domestic damages do not currently exist.” 196 Similarly, the
National Academies of Sciences concluded that current IAMs cannot accurately estimate the domestic
social cost of greenhouse gases, and that estimates based on U.S. share of global GDP would be likewise
insufficient. 197 William Nordhaus, the developer of the DICE model, has cautioned that “regional damage
estimates are both incomplete and poorly understood,” and “there is little agreement on the distribution
of the [social cost of carbon] by region.” 198 In short, the 7-23% range is inaccurate, misleading, and out of
step with the best available economic literature.
<<Callout Box: “National estimates are so poorly determined.”—Nobel Prize Laureate William Nordhaus (2015) 199>>

III.B. The 2017-2021 “Interim” Domestic-Only Estimates Were
Arbitrary
As noted above, following Executive Order 13,783, in 2017 agencies began calculating “interim” estimates
that attempted to capture only climate effects occurring within U.S. borders. The agencies believed that
domestic-only estimates could be “calculated directly” from the models FUND and PAGE; for the model
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DICE, the agencies simply assumed that U.S. damages would be 10% of global damages.200 Aggregating
the results from these three models produced “domestic-only” estimates that were overall only about 1213% of the global values. This methodology was deeply flawed, because the agencies were using the
models in ways they were never designed for—indeed, in ways their designers specifically cautioned
against. And of course, these estimates failed to assess the most up-to-date literature on U.S. damages and
failed to take any steps to reflect spillover effects, reciprocal benefits, or U.S. interests beyond our borders.
III.B.1. Limitations of the Models
The IAMs used to calculate the social cost of greenhouse gases were designed to create global estimates
and are best suited for that purpose. The models are limited in how accurately and fully they can estimate
domestic values of the social cost of greenhouse gases. For example, the models make simplifying
assumptions about the extent of heterogeneity in crucial parameters like relative prices and discount
rates. 201 The models also simplify or ignore completely global spillovers from trade, migration, capital
flows, and other sources. 202 Global estimates will also generally be more accurate than domestic estimates
because aggregation of multiple values reduces the error of the overall estimate. 203
An examination of the individual models used to calculate the Trump administration’s “interim” domestic
social cost of greenhouse gases—PAGE 2009, FUND 3.8, and DICE 2010 204—highlights the current
limitations to calculating of a domestic value of the social cost of greenhouse gases. For example, the only
way that the PAGE model “calculate[s] directly” regional impacts is through its “regional scaling factors,”
which are “based on the length of each region’s coastline relative to the [European Union]. Because of the
long coastline in the EU, other regions are, on average, [deemed to be] less vulnerable than the EU for the
same sea level and temperature increase.” 205 In other words, PAGE calculates climate impacts occurring
within U.S. borders by first estimating the climate damages that an additional ton of greenhouse gases will
cause in Europe, and then scaling down that value because the United States has a coastline that is three
times shorter than Europe’s. 206
While relative coastline length may provide a reasonable scaling factor for certain climate damages, such
as from coastal flooding, coastal storms, and other sea-level rise issues, it likely understates many other key
climate damages—perhaps dramatically so—to the United States, where increases in mortality,
agricultural losses, and other important climate effects will also occur in inland, warm areas of the
country, 207 and will occur regardless of relative coastline length. Accordingly, the methodology for
calculating domestic climate damages from the PAGE model—one of just three models that the Trump
administration’s “interim” estimate incorporated—completely disregards significant damage categories.
Note that applying this coastal-based scaling even more locally would suggest that any landlocked country,
like Switzerland—or indeed landlocked states like Nevada, Colorado, and New Mexico—would have a
zero valuation of the social cost of greenhouse gases: an absurd results that demonstrates the problems
with the methodology.
The other two models on which the Trump administration’s “interim” domestic social cost of greenhouse
gases estimate relied similarly overlook substantial damage categories. The FUND model generally
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estimates domestic damages from climate change by scaling estimates according to GDP or population.
For instance, forestry damages are “mapped to the FUND regions assuming that the impact is uniform
[relative] to GDP.” 208 Similarly, domestic energy consumption changes are a function of GDP, and the
authors note that “heating demand is linear in the number of people” in a FUND region. 209 Scaling
damages by GDP and population will fail to capture important differences between countries, like preexisting climate, interconnectedness of trade relationships, climate change preparedness, and preferences.
Finally, the author of DICE 2010 has explicitly warned against using a domestic-only value. In a recent
article, William Nordhaus states, “The regional estimates [of the social cost of greenhouse gases] are
poorly understood, often varying by a factor of 2 across the three models. Moreover, regional damage
estimates are highly correlated with output shares.” He later reiterates that “the regional damage estimates
are both incomplete and poorly understood.” 210
III.B.2. GAO Critique of the Interim Domestic-Only Estimates
In June 2020 the Government Accountability Office (“GAO”) published a report critiquing the federal
government’s reliance on the “interim” social cost of carbon under the Trump administration and its
failure to implement the National Academies’ recommendations on updating the social cost of carbon
estimates. 211 GAO concluded that the integrated assessment models used to derive domestic-only social
cost of carbon estimates “were not premised or calibrated to provide estimates of the social cost of carbon
based on domestic damages.” 212 GAO further noted that the National Academies found that countryspecific social costs of carbon estimates were “limited by existing methodologies, which focus primarily
on global estimates and do not model all relevant interactions among regions.” 213 Moreover, it explained,
the National Academies concluded that “accurately estimating the damages from carbon dioxide
emissions for the United States would involve more than examining the direct impacts of climate change
that occur within U.S. physical borders,” as “U.S.-specific damages would need to consider how climate
change and emissions reductions in other parts of the world could also affect the United States.” 214
Although the GAO report referred to the social cost of carbon specifically, its critiques and
recommendations were equally applicable to the other social cost values.
III.B.3. Judicial Rebuke of the Interim Domestic-Only Estimates
In July 2020, the U.S. District Court for the Northern District of California ruled that the Bureau of Land
Management’s use of the Trump administration’s “interim,” domestic-only estimates for the social cost of
greenhouse gases in its justification to rescind the 2016 Waste Prevention Rule was arbitrary and
capricious. 215 The court found that not only did BLM “revers[e] [its] prior position” about the proper
social cost value without sufficient justification, 216 but also that the domestic-only social cost of
greenhouse gases is methodologically flawed and inappropriate for use by federal agencies. The court
noted that “focusing solely on domestic effects has been soundly rejected by economists as improper and
unsupported by science.” 217 And by omitting global effects, BLM’s
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analysis ignores impacts on 8 million United States citizens living abroad, including thousands of
United States military personnel [current estimate is 9 million]; billions of dollars of physical
assets owned by United States companies abroad; United States companies impacted by their
trading partners and suppliers broad; and global migration and geopolitical security. 218
In other words, even though BLM claimed that its “interim” estimates captured the effects accruing to the
United States, the agency in fact overlooked the tremendous damages to U.S. interests resulting from
climate impacts occurring from outside the country’s geographical borders. In addition, the Northern
District of California explained that by ignoring the National Academies’ findings “that international
effects can have significant spill-over effects in the United States, such as on trade and migration, which
must be considered in any attempt to estimate domestic impacts,” BLM casted aside the best available
science. 219

IV. Robust Estimates of Strategic, Domestic
Values as a Backstop
Even as federal agencies stay focused on the global estimates of the social cost of greenhouse gases, the
Working Group should consider working toward more robust estimates of the reciprocal benefits of
foreign actions, international spillovers to the United States, impacts to extra-territorial U.S. interests, and
the willingness of U.S. citizens to pay to protect foreign people and ecosystems. This section explores the
reasons why the Working Group should pursue this line of research, as well as some examples and
suggestions of how to begin to make such estimates.

IV.A. Reasons to Develop Robust Estimates of Climates Impacts to
U.S. Interests
Research into the reciprocal benefits of foreign actions, international spillovers to the United States,
impacts to extra-territorial U.S. interests, and the willingness of U.S. citizens to pay to protect foreign
people and ecosystems will improve the global estimates, safeguard against legal risks, and safeguard
against political risks.
Improve Global Estimates: While the full global estimates provide an important and defensible proxy for
the significant spillover effects and strategic considerations that would otherwise be arbitrarily excluded
from domestic valuations based on the share of GDP or physical borders, the global estimates themselves
do not fully value spillover effects. As the Technical Support Documents have noted, inter-regional
interactions are largely not included in the models,220 even though these inter-regional interactions “are
particularly worrisome at higher levels of warming.” 221 Better estimates of spillover effects and other
regional considerations would therefore help improve the accuracy and completeness of the global
valuations. 222
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Minimize Legal Risk: Shortly after the U.S. District Court for the Northern District of California struck
down the prior administration’s “domestic-only” calculations as arbitrary, a judge in the U.S. District
Court for the District of Wyoming came to a different conclusion about a related rule. After the Northern
District of California vacated the rescission of the Waste Prevention Rule, litigation resumed in the
District of Wyoming over implementation of the original Waste Prevention Rule from 2016. Despite the
Northern District of California’s conclusion that the global values reflected “the best available science
about monetizing the impacts of greenhouse gas emissions” 223—and despite the U.S. Court of Appeals for
the Seventh Circuit’s earlier conclusion that a federal agency acted reasonably by considering the global
values 224—the District of Wyoming in this case faulted the agency for not “separately analyzing and
reporting the United States’ domestic share of those benefits.” 225 Even after the agency had explained to
the court that there was no suitable methodology for estimating domestic damages, the court opined that
“there is no reason to think that a domestic analysis cannot also be performed as directed by Circular A4.” 226
Thus, previous favorable caselaw notwithstanding, some legal risk remains if agencies rely exclusively on
global values without at least conducting a sensitivity analysis using domestically-oriented calculations.
Even if rulings like the one from the District of Wyoming are ultimately overturned, they can stymie
important agency actions in the meantime. And lawsuits continue to be brought challenging reliance on
the global values.227
Both the Working Group and individual agencies should include in their analyses a strong defense for their
focus on global estimates, using the justifications detailed above, to prepare for likely legal challenges. But
to further minimize legal risks, the Working Group should consider advising agencies to use appropriately
robust, lower-bound estimates of a strategic, domestic value of the social cost of greenhouse gases in a
sensitivity analysis.
The Department of Energy, for example, even when giving preference to calculations based on the global
social cost of greenhouse gases, has regularly included as a sensitivity analysis a domestic valuation as
well. 228 The Department of Energy has previously relied on the Working Group’s “approximate,
provisional, and highly speculative” range of calculations, 229 but for the reasons explored above, that
approach is flawed and incomplete. The Working Group should disavow its prior suggestions on
calculating a domestically-oriented value, work toward instead developing a new estimate that accounts
for strategic factors and other considerations, and advise the Department of Energy and other agencies to
use, when appropriate, such new domestic estimates in their sensitivity analyses.
Minimize Political Risk: In the future, a new Presidential administration, Congress, state government, or
even an individual federal agency may attempt to depart from the current focus on the global estimates of
the social cost of greenhouse gases. In that eventuality, a more robust estimate of a domestic value that
captures reciprocal benefits, spillover effects, and extra-territorial interests may serve as a useful minimum
value.
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For example, in 2017, some members of Congress introduced legislation seeking to prohibit use of the
social cost of greenhouse gases unless the estimate “considers only the domestic costs and benefits of the
activity.” 230 Of course, most recently the prior administration attempted to revert to a “domestic-only”
estimate—which ultimately failed for the reasons detailed above. But before a federal court could strike
down that arbitrarily incomplete valuation, its calculation still inflicted real-world damage by helping to
justify the repeal of a methane-reduction measure, 231 as well as the rollbacks of numerous other
environmental policies. Had that methane policy taken full effect, for example, it could have reduced
harmful emissions. In this way, a more robust and inclusive estimate of the U.S. share of climate damages
may provide a useful backstop, setting a minimum value for the future.

IV.B. How to Estimate Impacts to U.S. Interests
The Working Group should begin by defining clearly the key factors that it would be arbitrary to ignore
in attempting to calculate a domestically-oriented social cost of greenhouse gases. The Working Group
should then catalogue the best currently available empirical evidence and theoretical frameworks for
estimating these factors. As the National Academies concluded, “It is important to consider what
constitutes a domestic impact in the case of a global pollutant that could have international implications
that impact the United States.” 232
Based on the best currently available information, the Working Group should suggest a lower-bound
estimate of the domestic social cost of greenhouse gases that agencies could use, if appropriate, in
sensitivity analyses. The lower-bound domestic estimate will indicate the absolute minimum values that
agencies could test in a sensitivity analysis—even as the agencies continue to focus on the full global values
as best values to use in their main analyses. The Working Group should then chart a research path to
develop better evidence about these key factors, which can then inform future updates of both the global
values and domestic values.
IV.B.1. How to Estimate the Strategic Value of Reciprocity
The existing frameworks for estimating the value to the United States of reciprocal climate actions by
foreign jurisdictions suggest the United States should strategically internalize a very high portion (or even
the full amount) of the global values. As detailed above, Houser and Larsen estimate the Climate
Reciprocity Ratio at 6.1-6.8, because each ton of emissions reduction that the United States has pledged
has been accompanied by foreign pledges to cut at least 6.1-6.8 tons in return—all of which will benefit
the United States. Houser and Larsen therefore suggest that any baseline domestically-oriented estimate
should be multiplied by at least that 6.1. 233 While there is some uncertainty about whether all these foreign
policies will be implemented as planned, Houser and Larsen’s estimate may also be quite conservative.
Their estimate omits any conditional pledges, any pledges that are not readily quantified into specific
reductions, any actions from countries or local jurisdictions that have not formally submitted Nationally
Determined Contributions to the United Nations, any reductions occurring after 2030, and any foreign
actions already achieved before 2014 that may have motivated U.S. pledges in the first place. 234 From that
perspective, a multiplier of 6.1 could even be considered a minimum value.
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<<Callout Box: “All countries will have a preferred social cost of carbon greater than their own domestic social cost of carbon.”—Matthew Kotchen (2018) 235>>

Matthew Kotchen has built a theoretical framework to
estimate countries’ “preferred” social cost of
“All countries will have a
greenhouse gas values, based on strategic
preferred social cost of
considerations.236 Kotchen finds that all countries have
carbon greater than their
a preferred value greater than their own domestic-only
own domestic social cost of
value; in fact, many countries’ “preferred” values even
exceed the global values, because those countries
carbon.”
benefit so much when other countries lower their
— Matthew Kotchen
emissions in turn that it is strategically beneficial for
(2018) 235
those countries to push the world toward even more
ambitious climate policies than the global values alone
would require. 237 For the United States specifically,
Kotchen calculates a preferred social cost of greenhouse gases that is 72.5% of the global values.238 And
because the underlying model used by Kotchen does not value many significant inter-regional spillover
effects—which would make the United States more susceptible to global climate damages and so increase
its strategically preferred valuation— Kotchen’s estimate could be considered a lower bound.
IV.B.2. How to Estimate International Spillover Effects
Categories of important international spillover effects include economic, health, migration, security, and
transboundary resource effects. Existing evidence suggests ways to begin valuing some of these effects.
Because the United States is a “large, hegemonic player,” the country “internalizes a significant fraction of
the global gains of climate change abatement,” 239 and so accounting for international spillovers to U.S.
interests should significantly (if not entirely) close the gap between a baseline domestically-oriented
estimate and the full global estimate.
<<Callout Box: “A large, hegemonic player like the United States internalizes a significant fraction of the global gains of climate change abatement.”—Jody Freeman & Andrew Guzman (2009) 240>>

Economic Spillovers: Climate can affect the U.S. international trade through disruptions to supply and
demand for imports and exports, overseas operations and supply chains (including U.S. trade and
businesses that rely on foreign-owned infrastructure, services, and resources), and international financial
markets and investors. 241
Historical examples can offer clues to the magnitude of economic spillover effects at stake. For example,
when Thailand—the world’s second-largest producer of hard-drives—experienced flooding in 2011, U.S.
consumers faced higher prices for many electronic goods, from computers to cameras. 242 As a result, a
U.S.-based company called Western Digital sustained $199 million in losses and a 51% drop in hard drive
shipments, and global hard drive prices doubled. The ripples continued, Ford had to temporarily halt
production on vehicles, and Honda’s production of vehicles in the United States and Canada decreased
temporarily by 50%. 243 Similarly, global wheat prices spiked when short-term climate extremes in 2010
and 2011 hit global wheat production. 244 And a recent economic study explored how heat stress-induced
reductions in productivity worldwide will ripple through the interconnected global supply network. 245
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The recent Covid-19 pandemic provides a case study of the economic impacts from disruptions in global
supply chains.
In 2009, Jody Freeman and Andrew Guzman looked deeply at climate spillover effects on U.S. interests. 246
Reviewing the available evidence, they concluded that economic spillover shocks were likely to last
beyond the mere short-term, including long-term reductions in raw materials like water and energy; longterm effects to food supply; permanent
reductions to productivity; and long-term
contractions in investment, decreases in foreign
“A large, hegemonic player like
247
lending, and higher interest rates. They noted
the United States internalizes a
that about 20% of American firms’ profits were
significant fraction of the global
earned outside the country 248—which remains
gains
of
climate
change
true as of 2020 data. 249 In recent years, exports
were responsible for 12% of U.S. GDP, and
abatement.”
250
imports for 15%. Looking at similar kinds of
— Jody Freeman &
data in 2009 and assuming that climate change’s
Andrew Guzman (2009) 240
disruptions to trade flows could reasonably have
at least half the impact of the 2008 recession,
Freeman and Guzman estimated that export losses alone could potentially increase climate impacts by
1.5% of annual U.S. GDP. 251 Similar kinds of data, historical analogies, and reasonable assumptions could
allow the Working Group to begin to monetize some of the likely economic spillovers from climate
change.
Note that some spillover effects that may dramatically change domestically-oriented estimates may not
necessarily affect the global valuations. For example, certain trade effects that could net to zero globally
(for example, a decrease in exports by one country must correspond to a decrease in imports for another
country) could still have important domestic effects to the United States, while many other trade impacts
will affect both the overall level of global trade as well as the distribution among countries. 252
Migration and Health Spillovers: Drought, sea-level rise, food shortages, political instability, and other
climate-related disasters could trigger mass migrations. The migrations to the United States could in turn
create economic and other kinds of effects, and will require resources to respond to an increase in climate
refugees seeking asylum. 253 Mass migrations or population displacements occurring outside the United
States can still affect U.S. humanitarian and military resources, and may cause political instability abroad
or trigger other spillover effects.
Past examples can offer clues about the magnitude of these kinds of effects. In 2013, climate change likely
increased the severity of Typhoon Haiyan, which displaced 4 million people and prompted the U.S.
military to commit 13,400 personnel to the relief efforts. 254 Flooding in Bangladesh has previously pushed
hundreds of thousands of refugees into Indian territory, triggering civil unrest and at least one violent
massacre in which hundreds were killed. 255 Models suggest that a 10% decline in crop yields could trigger
the emigration of 2% of the entire Mexican population to other regions, mostly to the United States. 256
35

Rachel Warren has recommended developing a scenario-based approach to project future migration
patterns from climate change. 257
Health spillovers can result from increased pathogen transmission, changing habitats for disease-carrying
pests, new diseases emerging from ecological changes, decreased resources available to contain diseases,
and breakdowns in health infrastructure; all of these can be exacerbated by changing migration patterns
and other effects. The ongoing Covid-19 pandemic can offer some evidence of the economic effects of a
global pandemic, though researchers would need to estimate how likely it is that climate change will
contribute to future pandemics of similar scales. Researchers are also working to improve the health
estimates in the IAMs for infectious diseases, 258 including those that could spill across borders. Beyond
even the risk of pandemic, vector-borne diseases and agricultural, livestock, and environmental pathogens
can start in other regions and spread to the United States.
Security and Humanitarian Spillovers: Climate change has already begun to exacerbate security risks,
and some historical examples will shed insight on the likely magnitude of the effects. 259 In 2010-11,
drought conditions tripled bread prices in Egypt, which, combined with other factors “contributed to the
civil unrest that ultimately resulted in the 2011 Egyptian revolution.” 260 Drought similarly destroyed the
livelihood of herders in Somalia, “leading some to join armed groups.” 261 Flooding in Bangladesh has also
previously pushed hundreds of thousands of refugees into Indian territory, triggering civil unrest and at
least one violent massacre in which hundreds were killed. 262 The Syrian conflict has also often been framed
as trigged partly by climate change, 263 with drought once again contributing to the social and political
tensions that erupted into civil war, 264 which triggered an international migration and humanitarian
crisis.265 Many if not all such conflicts will directly implicate U.S. security interests and impose significant
costs on the U.S. military and humanitarian relief efforts.
Climate change can also affect the scope of U.S. military missions and the deployment of U.S. resources.
For example, as summer sea ice diminishes, the changing geopolitical significance of the Arctic may
demand larger and logistically complicated military missions to the Arctic. 266 Drought, desertification, and
flooding will become “very important factors in mission execution” in Africa. 267 Changing weather
conditions may increase “no-go flight days” in various parts of the world. 268
In 2009, Freeman and Guzman reviewed the spillover risks to national security and suggested they could
“easily generate costs” in excess of 3.5% of annual GDP, a larger effect than accounting for export losses
or even for the nonmarket costs currently omitted from IAMs. 269 Using a more specific historical analogy,
Freeman and Guzman suggested that “if climate change can be expected to cause one additional conflict
like the Iraq War every twenty-five years, putting aside all other costs related to security threats, then the
expected cost of climate change [from national security spillovers] is at least 1% of annual GDP.” 270
Trans-Boundary Resources: Trans-boundary spillovers include wildfire smoke drifting across our
borders, impacts to rivers and other resources shared with Canada or Mexico, and effects to shared
resources in the global commons, including changing migration patterns of economically valuable fish and
biodiversity losses that ripple through ecosystems and across borders. Some of these effects may be more
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difficult than others to quantify and monetize, but a complete estimate of the domestic social cost of
greenhouse gases requires more research into these topics.
IV.B.3. How to Estimate Extra-Territorial Interests
Extra-territorial interests include U.S. military bases and personnel located abroad, U.S. citizens or their
relatives living abroad, U.S. ownership of foreign assets, and U.S. foreign assistance and humanitarian
interests.
Military Interests: Many if not all military installation abroad face significant climate risks. On the risk of
increased energy demand—and the attendant uncertainties and costs of procuring necessary energy—
bases located in, for example, Djibouti, 271 Greenland, 272 Kuwait, and the Caribbean 273 face particularly
high risks. 274 The Fourth National Climate Assessment concluded that “Climate impacts already affect
U.S. military infrastructure,” and in the future damage to roads, runways, and waterfront infrastructure
will only increase. 275
According to a recent report, “U.S. military forces are present in almost every nation across the globe, and
operate from ‘nearly 562,000 facilities on 4,800 sites worldwide and covering 24.9 million acres.’”276
Installations in the Asia-Pacific region are “especially exposed to severe weather events such as
cyclones,” 277 and the Department of Defense estimates the replacement value of their structures in the
Pacific to be nearly $180 billion. 278 For example, the Marshall Islands host the Ronald Reagan Ballistic
Missile Defense Test Site, “a pillar of U.S. Strategic Command” crucial for detecting foreign missile
launches and acting as “a strategic territorial bulwark in a time when the Chinese military is growing”—
and yet recent studies suggest that, due to
climate change, the Marshall Islands may
become
“uninhabitable
in
mere
The Ronald Reagan Ballistic Missile
decades.” 279 Investigating replacement
Defense Test Site on the Marshall
costs for military installations more
Islands, “a pillar of U.S. Strategic
broadly may help to assess a significant
Command,” may be “uninhabitable
category of extra-territorial interests
threatened by climate change affects
in mere decades.”
occurring abroad.

— the Center for Climate &
Security’s Military Expert
Panel (2018) 280
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Citizens and Relatives Abroad: About 9
million U.S. citizens live overseas. 281 Many
live in the western hemisphere and
Europe, with Canada, Mexico, the United
Kingdom and France as top destinations, followed by Israel and Australia; however, over the last decade,
the portions of U.S. citizens abroad choosing climate-vulnerable regions like Oceania, the Middle East,
North Africa, and South-East Asia as their home have grown at particularly fast rates. 282 These citizens’
homes, livelihoods, and investments could all be threatened by climate change effects occurring outside
U.S. borders.
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A quarter of the U.S. population consists of either foreign-born immigrants or second-generation
residents, 283 and subsequent generations of Americans retain significant familial, cultural, economic, and
religious ties to their ancestors’ home nations across the world. Over $100 billion is sent from the United
States to other countries in remittances every year. 284 Research into willingness to pay of U.S. citizens and
residents to protect their relatives, ancestral homes, and cultural and religious sites located abroad could
help reveal the magnitude of this category of extra-territorial interests.
Assets and Investments Abroad: U.S. citizens and companies have made billions of dollars in direct
investment in foreign businesses.285 Those direct stakes in foreign businesses, as well as property and other
kinds of investment, could all be threatened by various climate effects occurring overseas. The United
States also makes billions of dollars in foreign assistance investments each year, as a “strategic, economic,
and moral imperative for the United States and vital to U.S. national security.” 286 But climate effects in
foreign countries can undermine the ability of those investments to achieve their economic, security, and
other purposes. 287 Researching the magnitude of these investments and making reasonable assumptions
about the risks from climate change should inform an assessment of the extra-territorial interests of the
United States threatened by climate change effects occurring abroad.
Humanitarianism and Global Obligations: As explained above, the United States has certain obligations
under international law with respect to global commons, including Antarctica and the oceans. The United
States government is also the largest government provider of humanitarian assistance worldwide,
allocating over $10 billion in 2020 for disaster relief, refugee support, and other assistance, 288 with much
of that aid directed to climate-vulnerable regions in Africa, the Middle East, and Central and South Asia.289
Private U.S. philanthropy and volunteerism may even exceed the scope of official government aid, and the
Fourth National Climate Assessment concluded that “U.S. citizens have long been concerned about the
welfare of those living beyond U.S. borders and their vulnerability to the global impacts of climate.” 290
Finally, as already mentioned above, U.S. citizens value natural resources and plant and animal lives
abroad, even if they never use those resources or see those plants or animals. For example, the “existence
value” of restoring the Prince William Sound after the 1989 Exxon Valdez oil tanker disaster—that is, the
benefits derived by Americans who would never visit Alaska but nevertheless felt strongly about preserving
the existence of this pristine environment—was estimated in the billions of dollars. 291 Though the
methodologies for calculating existence value remain controversial, 292 U.S. citizens certainly have a nonzero willingness to pay to protect rainforests, charismatic megafauna like pandas, and other life and
environments existing in foreign countries, as well as an altruistic willingness to pay to protect the health
and welfare of unrelated foreign citizens and cultural and religious sites located abroad. 293 Further research
into these topics would help uncover the scale of U.S. humanitarian interests threatened by climate
change.
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IV.C. Applying Domestic Values in Sensitivity Analyses
As discussed above, even though focusing on the full global values is the best choice for U.S. agencies from
the perspectives of economic efficiency, diplomatic strategy, practical methodology, and moral
responsibility—and even though focusing on the full global values is legally permissible and may be legally
required—legal risks may still remain. In particular, despite favorable judicial precedents that have upheld
reliance on the global values as appropriate, litigation over the social cost of greenhouse gases can still
stymie federal actions to address climate change. Lawsuits may delay implementation of important
actions, and some federal judges may seek to block agency actions that rely on a cost-benefit analysis based
exclusively on the global social cost of greenhouse gases.
The Working Group’s Interim Technical Support Document already offers a robust defense for focusing
on the global values, but the Working Group should go further to bolster its defense with additional
justifications and supporting evidence, as detailed above. Agencies can then incorporate those arguments
to support their own proceedings that rely on the global values, to prepare for likely legal challenges. But
to further minimize legal risks, the Working Group should consider advising agencies to use, when
appropriate, robust lower-bound estimates of a domestic value of the social cost of greenhouse gases in a
sensitivity analysis.
The Working Group should disavow any prior suggestions on calculating a domestically-oriented value
based on a 7-23% range. Instead, the Working Group should recommend a new domestic valuation of the
social cost of greenhouse gases, as a lower-bound estimate for use in sensitivity analysis. The Working
Group should be clear that agencies should focus on the global values in their main analyses and that use
of the full global values will best promote U.S. interests and fulfill U.S. responsibilities. The domestic
valuations are instead the lower bound estimates of the minimum that U.S. agencies need to value so as not
to arbitrarily and illegally omit consideration of key factors like foreign reciprocity, international spillovers,
and extra-territorial interests. The Working Group should make clear that the domestic values are optional
and may be used, if appropriate, only in sensitivity analyses. Given the considerations above—including
estimates of the Climate Reciprocity Ratio, the economic framework for calculating the “preferred” social
cost of greenhouse gases, the scale of impacts to U.S. exports and imports, the risks to U.S. military
installations and security interests, evidence from the recent pandemic on the impacts to U.S. interests
from a global disruption, and other significant effects to U.S. interests that cannot be quantified or
monetized—the Working Group should consider recommending a domestic valuation of at least 75% or
more of the global values for optional use as a lower-bound estimate in sensitivity analysis.
This range is reasonable as a lower-bound, given the number and magnitude of effects to U.S. interests
that cannot be quantified or monetized, and because in the economic frameworks for calculating a
“preferred” social cost of greenhouse gases, under some sets of assumptions the “preferred” valuation
could equal or exceed the global values. Though the U.S. share of climate damages is not necessarily a
constant percentage of the global value and may change over time, 294 this provisional range can be used in
sensitivity analyses as a lower bound. Indeed, bearing in mind both that the global estimate itself is likely
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an underestimate (due to omitted damages), and also that the scientific and economic understanding of
inter-regional impacts is still developing, the Working Group should clarify that such domestic estimates
remain provisional and may underestimate even the minimum strategic value to U.S. interests of
addressing global climate change.

Conclusion
This report has shown that focusing on the global values is the best strategic, practical, ethical, and legal
choice for federal agencies, to promote U.S. interests and fulfill U.S. responsibilities on climate change.
To protect against legal risks, the Working Group should bolster its justifications for focusing on the global
values, adopting the additional arguments and evidence presented above. But even with such a stronger
defense, legal and political risks remain. Developing an updated domestic value of the social cost of
greenhouse gases, and applying it when appropriate as a lower bound in sensitivity analyses, could provide
a useful safeguard.
Moving toward more robust estimates of climate impacts to U.S. interests will require more research. The
Working Group should catalogue the most important research needs to improve the estimates of both the
domestic and global valuations. The Working Group should review what resources exist within its agency
members to conduct the necessary additional research. If more funding is needed, the Working Group
should communicate with the Office and Management and Budget and the National Science Foundation
to appropriately aim their budget requests and grants toward these research priorities. Finally, the
Working Group should outline where it needs public support in completing its research agenda, so
academics, foundations, and other public research institutions can efficiently direct their efforts toward
supporting these research priorities.
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adjustment of tariffs for carbon content” as well as technology transfers and financial resources).
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63 Greenstone, Testimony, supra note 46.
64 Trevor Houser & Kate Larsen, Calculating the Climate Reciprocity Ratio for the U.S., Rhodium Group, Jan. 21, 2021 (calling
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United States, Chapter 16: Climate Effects on U.S. International Interests at 618 (2018) [hereinafter “NCA4”] (concluding
there is “high confidence” in a variety of significant spillover effects); id. at 605 (reporting that “climate change, variability,
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97 Many cultural sites are located near water because of how civilization developed, Yu Fang & James W. Jawitz, The evolution
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willingness to pay to protect foreign welfare).
100 See UNESCO, Climate Change Now Top Threat to Natural World Heritage, Dec. 2, 2020, https://perma.cc/K9SWXQDM.
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105 See Dept. of Treasury et al., Foreign Portfolio Holdings of U.S. Securities, supra note 103, at exhibit 18 (detailing foreign
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108 See, e.g., EPA, Draft Guidelines for Preparing Economic Analyses: Review Copy prepare for EPA’s Science Advisory Board
at 5-2 (2020), available at https://perma.cc/3K86-M7AH (“Limiting standing to citizens and residents of the United States
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lease modifications and then explain that a similar analysis of the costs was impossible when such an analysis was in fact
possible”—specifically, by applying the IWG’s Social Cost of Carbon protocol. 52 F. Supp. 3d 1174, 1191 (D. Colo. 2014).
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144 42 U.S.C. § 4332(1).
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‘recognize the worldwide and long-range character of environmental problems’ and interpret its mandate under the Federal
Power Act in accordance with the policies set forth in NEPA.”).
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Air Regulatory Grp. v. EPA, 134 S. Ct. 2427 (2014).
153 49 U.S.C. § 32,902(f); accord 42 U.S.C. § 6295(o)(2)(B).
154 See Howard & Schwartz, supra note 34, at 250-53 (reviewing relevant caselaw).
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156 43 U.S.C. § 1702(c) (defining “multiple use”); see also id. § 1701(a)(8) (declaring the congressional policy to include
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157 See Brief for the Institute for Policy Integrity as Amici Curiae Supporting Plaintiffs, California v. Zinke, No. 4:18-cv-05712YGR at 11-15 (N.D. Cal. filed June 21, 2019), available at https://perma.cc/6DQ4-2M2Z; Howard & Schwartz, supra note
34, at 253-54 (making the case for interpreting these statutes consistent with the global social cost of greenhouse gases).
158 See supra note 138 and accompanying text.
159 S. Treaty Doc. No. 102-38; S. Exec. Rept. No. 102-55.
160 U.N. Framework Convention on Climate Change art. 3(3), May 9, 1992, 1771 U.N.T.S. 107 (emphasis added); see also id.
art. 3(1) (“The Parties should protect the climate system for the benefit of present and future generations of humankind, on the
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basis of equity and in accordance with their common but differentiated responsibilities and respective capabilities.”)
(emphasis added); id. art. 4(2)(a) (committing developed countries to adopt policies that account for “the need for equitable
and appropriate contributions by each of these Parties to the global effort”).
161 Id. art. 4(1)(f) (emphasis added); see also id. art. 3(2) (requiring parties to give “full consideration” to those developing
countries “particularly vulnerable to the adverse effects of climate change”); see also North American Agreement on
Environmental Cooperation art. 10(7), Jan. 1, 1994, 32 I.L.M. 1480 (committing the United States to the development of
principles for transboundary environmental impact assessments).
162 Comment Letter from U.S. Sens. Feinstein, Snowe, Nelson, Cantwell, Sanders, Kerry, Durbin, Reed, Boxer, & Cardin to
Mary Peters, Sec’y, U.S. Dep’t of Transp. on Proposed Rule for Average Fuel Economy Standards, Passenger Cars and Light
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164 See Philippe Sands, Principles of International Environmental Law 241 (2d ed. 2003) (noting that “the responsibility not to
cause damage to the environment of other states or of areas beyond national jurisdiction has been accepted as an obligation
by all states,” and that “there can be no questions but that Principle 21 [of the Stockholm Declaration on the Human
Environment] reflects a rule of customary international law”).
165 Indeed, taking a global approach to measuring climate benefits is consistent with the ideals of transboundary responsibility
and justice that the United States commits to in other foreign affairs. See Paul Baer & Ambuj Sagar, Ethics, Rights and
Responsibilities, in CLIMATE CHANGE SCI. & POL’Y 262–69 (Stephen Schneider et al. eds., 2009).
166 Exec. Order No. 13,783 § 5(c), 82 Fed. Reg. 16,093, 16,096 (Mar. 31, 2017).
167 See supra note 6.
168 See Gayer & Viscusi, supra note 25, at 249 (citing Circular A-4 to argue against a global perspective on the social cost of
carbon); see also, e.g., Petitioners Brief on Procedural and Record-Based Issues at 70, West Virginia v. EPA, No. 15-1363 (D.C.
Cir. filed Feb. 19, 2016) (challenging EPA’s use of the global social cost of carbon).
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170 Off. of Mgmt. & Budget, Circular A-4 at 3.
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172 See Howard & Schwartz, supra note 34, at 268-69.
173 Off. of Mgmt. & Budget, Circular A-4 at 1.
174 Exec. Order No. 12,866 § 1(a), 58 Fed. Reg. 51735 (Oct. 4, 1993) (emphases added).
175 California v. Bernhardt, 472 F.Supp.3d at 611.
176 Id. at 612 (citing Executive Order 12,866).
177 See 31 U.S.C. § 1105, Note on Annual Statement and Report on Rules and Regulations, Pub. L. 106-554, 114 Stat. 2763A161. The authority of the Office of Management and Budget to “issue guidelines to agencies to standardize measures of costs
and benefits” is limited for the purposes of “implement[ing] this section.” Id. § (c).
178 Exec. Order No. 13,990 § 5(a), 86 Fed. Reg. 7037, 7040 (Jan. 25, 2021).
179 Id. § 8(b), 86 Fed. Reg. at 7042.
180 Complaint at 18, Louisiana v. Biden, No. 2:21-cv-01074 (W.D.La. filed Apr. 22, 2021), available at
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domestic considerations—not global ones.”).
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(2008).
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