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CHANGING CLIMATE CHANGE, 2009-2016

Cass R. Sunstein*

With respect to major issues in federal policy, what is the role of the executive branch? Of
Congress? In the absence of action from the latter, how much can be done by the former? To
the last question, the answer is “a great deal”—which means that in many domains, national
policy is executive branch policy.

In 2009, the Obama Administration entered office in the midst of a serious economic
recession. Nonetheless, one of its priorities was to address the problem of climate change. With-
out the benefit of new legislation, it cut greenhouse gas emissions dramatically—using existing
authorities to produce, with the aid of market forces, significant reductions in such emissions,
which ultimately helped make an international agreement possible. This Article offers an ac-
count of some of the central domestic reforms, including the “endangerment finding”; the selec-
tion of a social cost of carbon; fuel economy regulations for motor vehicles; controls on new and
existing power plants; and energy efficiency regulations. At various points, potentially chal-
lenging issues of law and policy are identified, and different imaginable paths are specified.

The various reforms show the extraordinary extent to which the executive branch, relying
on longstanding regulatory authorities, can reorient national policy in an area in which the
national legislature is blocked. To that extent, the climate change initiatives offer an illumi-
nating case study in the contemporary operation of the system of separation of powers. There is
a brief discussion of the extent to which the reforms are likely to prove enduring. Appendices
offer an assortment of tables on relevant costs and benefits.
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I. ARTICLE II, NOT ARTICLE I

From 2009 to late 2016, the United States did a great deal to combat
climate change.1 It reduced greenhouse gas emissions from motor vehicles. It
imposed severe restrictions on greenhouse gas emissions from power plants. It
dramatically increased the energy efficiency of appliances (over forty of them).
The result of the various initiatives is closely akin to what might have been
done through aggressive congressional action.

And yet it all happened through the executive branch. Congress did essen-
tially nothing to reduce greenhouse gas emissions. Its only serious efforts, initi-
ated in 2009, were blocked in 2010,2 by which time it became clear that if
greenhouse gas emissions were to be reduced, it would be a result of the use of
pre-existing legal authorities, which were not enacted with the climate change
problem in mind.

A. The Plan

With an emphasis on costs and benefits, and on why the hardest decisions
came out one way rather than another, I catalogue the major developments
here.3 Because I had some involvement in the underlying decisions,4 as Senior

1. For one catalogue, see EXECUTIVE OFFICE OF THE PRESIDENT OF THE UNITED STATES,
THE ECONOMIC RECORD OF THE OBAMA ADMINISTRATION: ADDRESSING CLIMATE

CHANGE (2016), https://perma.cc/LK4Q-MT6P.
2. See infra notes 66–67 and accompanying text. R
3. For the Obama Administration’s own account, see EXECUTIVE OFFICE OF THE PRESIDENT

OF THE UNITED STATES, supra note 1. My account does not differ significantly from that R



\\jciprod01\productn\H\HLE\42-1\HLE106.txt unknown Seq: 3  5-MAR-18 16:30

2018] Changing Climate Change, 2009-2016 233

Advisor to the Office of Management and Budget (the “OMB”) from January
2009 to September 2009, and as Administrator of the Office of Information
and Regulatory Affairs from September 2009 until August 2012, readers should
of course discount for potential bias. I am hopeful that the presentation might
assist in an understanding of those decisions and in an evaluation of whether
they were right or wrong—including an assessment of whether they were insuf-
ficiently aggressive (as some environmentalists believe),5 or too aggressive (as
the Trump Administration believes),6 or, more interestingly, misdirected in
some way (for example, because one or another of the underlying assessments
were erroneous).7

The presentation also bears on fundamental questions in economic analy-
sis of law (such as the valuation of consumer savings from environmental regu-
lation)8 and in regulatory policy in general (such as the social cost of carbon).9

These questions should and will receive continued attention both inside and
outside the national government. They also raise serious issues of law, which
might ultimately be resolved in court. As we shall see, I also hope to sketch the
major components of a whole series of domestic initiatives, which were care-
fully orchestrated in terms of timing, and with the aim of demonstrating that it
is a mistake to focus, as many observers have, solely on the Clean Power Plan;
however important, that initiative is merely one of a number of fundamental
reforms.

one, but what is said here is focused on dilemmas of law and policy, and in some ways, it is
more detailed. Relevant steps, not discussed here, include Oil and Natural Gas Sector: Emis-
sion Standards for New, Reconstructed, and Modified Sources, 81 Fed. Reg. 35,824 (June 3,
2016) (to be codified at 40 C.F.R. pt. 60) (New Source Performance Standards cutting
methane emissions from oil and gas sector); Standards of Performance for Municipal Solid
Waste Landfills, 81 Fed. Reg. 59,332 (Aug. 29, 2016) (to be codified at 40 C.F.R. pt. 60)
(cutting emissions from landfills); Order No. 745, Demand Response Compensation in Organ-
ized Wholesale Energy Markets, 134 FERC ¶ 61,187 (2011) (upheld in FERC v. Elec. Power
Supply Ass’n, 136 S. Ct. 760 (2016)).

4. Some of the relevant regulations were developed and finalized after I left, but all of them
were discussed in some way during President Obama’s first term.

5. See David Bookbinder, Obama Had a Chance to Really Fight Climate Change. He Blew It.,
VOX (Apr. 29, 2017), https://perma.cc/G942-XY4P.

6. See Press Release, EPA, EPA Takes Another Step to Advance President Trump’s America
First Strategy, Proposes Repeal Of “Clean Power Plan” (Oct. 10, 2017), https://perma.cc/
H75G-32JP.

7. See Robert S. Pindyck, The Social Cost of Carbon Revisited (Nat’l Bureau of Econ. Research,
Working Paper No. 22807, 2016), https://perma.cc/9YWG-4AVB.

8. See Ted Gayer & W. Kip Viscusi, Overriding Consumer Preferences with Energy Regulations
(Mercatus Ctr., George Mason U., Working Paper No. 12-21, 2012), https://perma.cc/
2G9T-XDLG.

9. See William D. Nordhaus, Revisiting the Social Cost of Carbon, 114 PROC. NAT’L ACAD. SCI.
1518 (2016), https://perma.cc/ZPH2-CVA3.
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The discussion is not meant to be exhaustive, and it leaves some signifi-
cant gaps, but it does include the largest initiatives, along with an accounting of
both costs and benefits.10 The initiatives raise a host of political, legal,11 and
economic12 questions. I will offer some discussion of those questions here, but I
do not explore them in detail. One of the central points involves the Obama
Administration’s insistent focus on ensuring that the benefits of regulation jus-
tify the costs13 in the particular context of greenhouse gas emissions—though it
must be acknowledged that some of the important calculations are conten-
tious.14 As we shall see, the social cost of carbon turned out to be the linchpin
for many initiatives, or at least to provide the foundation for monetization of
benefits, and it was settled, for the first time, during the Obama presidency.

B. Paths Taken and Not Taken

In cataloguing the relevant initiatives, I hope also to provide a sense of
paths not taken—in a sense, of counterfactual histories. I do so in part because
it is valuable to explore that issue for its own sake, and in part because an
understanding of those paths bears directly on the future and on what is hap-
pening and might happen under President Donald Trump. In the same period
that I am exploring here, we could easily imagine a minimalist path from an
administration unconcerned about climate change, or from one that focused
exclusively on economic challenges, with the belief that climate change would
be best handled after those challenges had been overcome, or that an interna-
tional agreement should precede rather than follow domestic regulation.
(Within the Obama White House in 2009 and 2010, some people favored that
approach, though they turned out not to be influential, at least on these ques-
tions.) Such an administration could have chosen inaction and delays, which
would have resulted in exceedingly little emissions reductions as compared to
“business as usual.” As we shall see, it is highly likely that an effort to proceed
in this way would have succeeded.

The principal obstacle to a minimalist path would have been legal: Liti-
gants would predictably invoke federal courts to require regulatory initiatives,

10. See Appendix 2.
11. In general, the legal track record has been exceptionally good, with partial defeats not having

major consequences for aggregate reductions. See, e.g., Coal. for Responsible Regulation, Inc.
v. EPA, 684 F.3d 102 (D.C. Cir. 2012), aff’d in part, rev’d in part, Util. Air Regulatory Grp.
v. EPA, 134 S. Ct. 2427 (2014).

12. See, e.g., Matthew J. Kotchen, Which Social Cost of Carbon? A Theoretical Perspective (Nat’l
Bureau of Econ. Research, Working Paper No. 22246, 2016); Robert S. Pindyck, Climate
Change Policy: What Do the Models Tell Us? (Nat’l Bureau of Econ. Research, Working Paper
No. 19244, 2013), https://perma.cc/HD7Y-QUVU; Gayer & Viscusi, supra note 8. R

13. See Exec. Order No. 13,563, 76 Fed. Reg. 3821 (Jan. 21, 2011).
14. See Gayer & Viscusi, supra note 8; Pindyck, supra note 7. R
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and for reasons that we will explore, they would have had a chance, for a large
number of the initiatives were legally compelled, at least in some form. But
litigation moves exceedingly slowly, and an executive branch that seeks not to
act can usually find many ways to do so.15 A minimalist administration might
well have suffered some losses in court, but in general, it would have succeeded
in producing minimal results. In the end, domestic minimalism would of course
have produced international minimalism, which would mean that there would
have been nothing like the Paris Agreement.16

That conclusion helps to show the extent to which unilateral executive
action, undertaken under existing authorities, could take multiple different
forms. For many fundamental issues, U.S. policy turns out to be executive
branch policy. The largest lesson, with implications both for the system of sep-
aration of powers and for the future, is simple: If an executive branch wants to
forestall action in certain areas, it will probably succeed in doing so, even if it
faces serious legal challenges. This is a defining feature of the modern system of
checks and balances. It helps explain the massive differences in national regula-
tory policy across administrations, holding Congress constant.

We could also imagine a more maximalist path, in the form of an adminis-
tration that moved significantly more quickly, and significantly more aggres-
sively, to reduce greenhouse gas emissions. In retrospect, it might seem
surprising, but many environmentalists were gravely disappointed by the pace
and the aggressiveness of some of the initiatives.17 In their view, the Obama
Administration failed to prioritize climate change; it was far too cautious. To
take one example, a more aggressive administration might have chosen a much
higher social cost of carbon,18 which would have justified far more stringent
regulations. (Within the Obama Administration, some people would have pre-
ferred a higher social cost of carbon.) To take another example, restrictions on
greenhouse gas emissions from both mobile and stationary sources could have
occurred sooner, and been more aggressive, than they ultimately were. (Within
the Obama Administration, some people favored regulation of stationary
sources during the first term; it did not happen until the second term.)

Here as well, a major obstacle could have been legal, and it is certainly
imaginable that more stringent regulations would have been invalidated. But in
view of the general caution of federal courts in assessing difficult questions of

15. See Cass R. Sunstein & Adrian Vermeule, The Law of “Not Now,” 103 GEO. L.J. 157 (2014).
On the doctrinal framework, see Heckler v. Cheney, 470 U.S. 821, 831 (1985).

16. U.N. Framework Convention on Climate Change, Adoption of the Paris Agreement, U.N.
Doc. FCC/CP/2015/L.9/Rev.1 (Dec. 12, 2015), https://perma.cc/Z7SV-MK2M.

17. See, e.g., Kent Garber, Obama Is Slow on Global Warming Legislation, U.S. NEWS & WORLD

REP. (July 8, 2010), http://perma.cc/GD3B-3YRU.
18. Frances C. Moore & Delavane B. Diaz, Temperature Impacts on Economic Growth Warrant

Stringent Mitigation Policy, 5 NATURE CLIMATE CHANGE 127, 127 (2015), https://perma
.cc/6BD7-F9MJ.
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both policy and fact,19 there is a good chance that a more aggressive administra-
tion would have been largely successful in court.

A general conclusion here is that for better or for worse, climate change
policy is executive branch policy. During the Bush Administration, very little
was done to reduce greenhouse gas emissions, because the administration made
no serious effort in such reductions notwithstanding the opportunities. It is
important to emphasize that the absence of such an effort resulted from judg-
ments of policy and principle, involving the administration’s beliefs about
proper priority-setting for the nation at the time.20 During the Obama Admin-
istration, by contrast, a great deal was achieved, with its magnitude and pace set
almost entirely by the White House.

Congress was a bystander, with members approving or disapproving from
the sidelines. For the most part, the same was true of the federal courts (with
one important exception21). In some ways, the case of climate change might be
extreme on these counts, but it is more plausibly taken as exemplary: In the
United States, modern government is, to a substantial extent, executive branch
government, and executive branch government is, to a substantial extent, White
House government.

This Article is structured as follows. Parts II and III offer the legal con-
text, exploring the questions that the Obama Administration faced when it en-
tered office. In particular, Part II outlines three relevant programs under the
Clean Air Act, while Part III explores the important role of the Supreme
Court’s decision in Massachusetts v. EPA. Part IV turns to the question of
legislation and the failure of a proposal for national cap and trade. Part V ex-
plores the development of the social cost of carbon. Part VI, in some ways the
heart of the Article, outlines initiatives from the EPA (occasionally with an
assist from the Department of Transportation). Part VII turns to energy effi-
ciency requirements from the Department of Energy. Part VIII is a brief con-
clusion, with emphasis on institutional implications.

II. THE CLEAN AIR ACT: THREE PROGRAMS

The central elements of the tale begin in 1977, when Congress enacted the
Clean Air Act (“CAA”) in its modern form. The CAA consists of hundreds of
pages, and much of it is detailed and highly prescriptive. But its central provi-

19. See Jacob Gersen & Adrian Vermeule, Thin Rationality Review, 114 MICH. L. REV. 1355,
1358 (2016).

20. For a relatively objective description, see Analysis of President Bush’s Climate Change Plan,
CTR. FOR CLIMATE & ENERGY SOLS., https://perma.cc/V9RP-6JQA.

21. See Massachusetts v. EPA, 549 U.S. 497 (2007), which was decided during the Bush Admin-
istration, but which provided an important background for its successor. Also relevant,
though practically not very important, was Utility Air Regulatory Group v. EPA, 134 S. Ct.
2427 (2014).
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sions are defined by three large programs, each of which grants a great deal of
discretion to the executive branch, and two of which are pivotal to the basic
story here.

To orient that story in advance, let me offer a catalogue. Under the CAA,
there were six fundamental initiatives, roughly in order:

(1) the endangerment finding, which was a legal predicate for regulation
of mobile sources;
(2) the development of the social cost of carbon, which was essential to
monetizing the benefits of greenhouse gas emissions;
(3) regulation of greenhouse gas emissions from light-duty vehicles;
(4) regulation of greenhouse gas emissions from heavy-duty vehicles;
(5) regulation of greenhouse gas emissions from new stationary sources;
(6) regulation of greenhouse gas emissions from existing stationary
sources (“the Clean Power Plan”).

There were other initiatives as well,22 but these are the most important, and
they are my emphasis here.

A. Air Quality Standards: An Evident Misfit

The first program requires the EPA to establish “national ambient air
quality standards”23—that is, standards that set maximum levels of pollution in
the ambient air. National standards must be established on a pollutant-by-pol-
lutant basis: ozone, particulate matter, lead, nitrogen oxide, sulfur dioxide. The
standards must be set at the level “requisite to protect the public health,” along
with “an adequate margin of safety.”24

What does that mean? As the law has evolved, the EPA is not allowed to
consider costs. It has to make a cost-blind, science-based, health-based judg-
ment25: What is requisite to protect the public health? Above all, that question
imposes an immense knowledge-gathering burden on the EPA, and it reflects a
kind of trust, too, in its knowledge-gathering capacities. But it simultaneously
grants the EPA discretion on questions that are not entirely technical. To know
what is “requisite” to protect the public health, and to know what margin of
safety is “adequate,” the EPA has to decide what levels of harms are
unacceptable.

If, for example, fifty people will die each year as a result of levels of partic-
ulate matter that exceed 8 parts per billion, is more regulation required? What
about two hundred people? A thousand? A regulator can stare at the word
“requisite” all it wants, but by itself, that word will not provide an answer. Even

22. See EXECUTIVE OFFICE OF THE PRESIDENT OF THE UNITED STATES, supra note 1. R
23. 42 U.S.C. § 7408 (2012).
24. Id. § 7409.
25. See Whitman v. Am. Trucking Ass’ns, 531 U.S. 457, 495 (2001).
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if the word provides limits on what the EPA can do—it cannot decline to
regulate where there are serious harms to human health, and it cannot regulate
when science suggests that there are no such risks—it has significant room to
maneuver.

The idea of national ambient air quality standards is a singularly poor fit
with the problem of greenhouse gas emissions. It is one thing to issue such
standards for pollutants that cause health or welfare problems in the ambient
air. If, for example, particulate matter exceeds certain levels in (say) Boston,
New York, or Los Angeles, those who live in those cities will face health risks.
We can at least understand the judgment that air quality standards should en-
sure that significant risks are eliminated. For climate change, by contrast, the
important question is the total amount of such gases in the atmosphere; it is not
the level in the ambient air in (say) Boston, New York, or Los Angeles. Green-
house gases in the ambient air in one or another city do not create health risks
as such.

Because what matters is aggregate national emissions, it would seem to
make no sense to say that the EPA should require each state to meet national
ambient air quality standards for greenhouse gases and then charge states with
the task of producing implementation plans to ensure that the national ceilings
are not exceeded. In light of the structure and purpose of the CAA’s provisions
for national ambient air quality standards, there is a strong argument that it
would be unlawful for the EPA to issue such standards for greenhouse gases.
The reason is that because those provisions are focused on ambient air quality,
they cannot be used (as a matter of law) to address emissions that have essen-
tially no effect on that problem.26 After some internal discussion, the Obama
Administration did not even try, largely because of a shared judgment that any
such standard would indeed make no sense. As I recall, no one thought that
that judgment was wrong.

B. Mobile Sources

The second program, and a far more relevant one, governs mobile sources
of air pollution. (Mobile sources are essentially motor vehicles.) With respect to
mobile sources, the EPA is directed to issue standards for any pollutant that, in
the judgment of its administrator, “causes or contributes to air pollution reason-
ably anticipated to endanger public health or welfare.”27 Here again, the CAA
seems to ask the EPA to make a highly technical judgment: Does the pollutant
endanger public health or welfare? If certain scientific findings have been made,

26. Cf. Util. Air Regulatory Grp., 134 S. Ct. at 2447 (concluding that the “EPA overstepped its
statutory authority [under the CAA] when it decided that a source could become subject to
PSD or Title V permitting by reason of its greenhouse-gas emissions” alone).

27. 42 U.S.C. § 7408 (2012).
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the answer might be clear and definitive, and the EPA will have essentially no
discretion.

But here as well, the judgment is not always resolved by science. The EPA
has to decide what kinds of adverse effects “endanger public health or welfare.”
Whether emissions do endanger public health or welfare is not the most open-
ended question, and it mostly involves science, but at least in hard cases, it is
not only one of fact: Some evaluative judgment has to be made about what kinds of
adverse effects are serious enough to be counted as endangerment. To be sure, the
CAA limits the boundaries of that judgment: If the science takes a particular
form, suggesting that the risks are low, the EPA could not lawfully find endan-
germent, while other scientific findings, suggesting that the risks are high,
would require it to do so. The EPA has authority to evaluate the science, but
here as elsewhere it must not act arbitrarily.28

If the EPA decides that a pollutant endangers public welfare, and if it
comes from mobile sources, the Agency must regulate it; on that count, it lacks
discretion. At the same time, the CAA leaves considerable authority to the
Agency to determine both the nature and the degree of regulation. The EPA is
required by the CAA to set standards that “reflect the greatest degree of emis-
sion reduction achievable,” considering a set of factors: technological feasibility,
costs of compliance, and necessary lead-time of such a standard.29 EPA also has
the authority to consider other factors, including safety,30 impacts on consum-
ers, and energy impacts related to the use of the technology.31 Because the
CAA does not specify how much weight to attribute to each of these factors,
courts have understood the Act to give the EPA significant room to maneuver
in its analysis.32 It follows that with respect to stringency, the Agency has a
great deal of discretion.

Importantly, that discretion is not unbounded. If the EPA gave no weight
to cost, it would of course be acting unlawfully. And if a standard had far
higher costs than a less stringent standard, the EPA would have to give some
explanation to its decision to proceed; perhaps it could show that the more
costly approach also has far greater benefits. But the CAA does not specify
whether the EPA must give costs a little weight or instead a great deal of
weight. If the Agency wants to press right up against the point where further
regulation is not feasible, there is a plausible argument that it is allowed to do

28. See 5 U.S.C. § 706 (2012).
29. 42 U.S.C. § 7521(a)(2) (2012) (“Any regulation . . . shall take effect after such period as the

Administrator finds necessary to permit the development and application of the requisite
technology, giving appropriate consideration to the cost of compliance within such period.”).

30. See Nat. Res. Def. Council, Inc. v. EPA, 655 F.2d 318, 336 n.31 (D.C. Cir. 1981).
31. See George E. Warren Corp. v. EPA, 159 F.3d 616, 623–24 (D.C. Cir. 1998) (concluding

that the EPA may generally consider factors other than those listed in the CAA).
32. See, e.g., Sierra Club v. EPA, 325 F.3d 374, 378 (D.C. Cir. 2003); Husqvarna AB v. EPA,

254 F.3d 195, 200 (D.C. Cir. 2001); Nat. Res. Def. Council, 655 F.2d at 336.
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that, at least if the Agency has taken costs into account, and at least if the
benefits are not disproportionately low as compared to the costs.33 If the EPA
wants to engage in something more like standard cost-benefit analysis, it is
probably allowed to do that as well. These points of course bear on the permis-
sible stringency of regulation of greenhouse gas emissions.

C. Stationary Sources

The third program involves stationary sources,34 of which the most impor-
tant are power plants. The EPA is required to publish and revise a list of such
sources.35 It must include a source in that list if, in the EPA’s judgment, “it
causes, or contributes significantly to, air pollution which may reasonably be
anticipated to endanger public health or welfare.”36 Note the words “required”
and “must.” The substantive standard uses the same language as for mobile
sources.

But the list is not merely a matter of bookkeeping. Whenever a source is
listed, the EPA must produce a “standard of performance,” which means a reg-
ulation. (Yet again, we are not speaking of discretion.) The CAA requires stan-
dards that reflect:

[T]he degree of emission limitation achievable through the applica-
tion of the best system of emission reduction which (taking into ac-
count the cost of achieving such reduction and any nonair quality
health and environmental impact and energy requirements) the Ad-
ministrator determines has been adequately demonstrated.37

That is a complex sentence, but it is similar to what we saw for mobile sources.
The EPA cannot mandate more than what is “achievable,” but it is required to
consider a range of factors, including cost and adverse effects on the energy
supply. As before, the weight that it places on those factors appears to be within
its discretion, subject to the limits of reasonableness. Once endangerment is
found, there is an obligation to act, but the extent of the resulting regulation
depends on judgments of science, economics, and policy.

33. The issue is not resolved. See generally Michigan v. EPA, 135 S. Ct. 2697 (2015); Cass R.
Sunstein, Cost-Benefit Analysis and Arbitrariness Review, 41 HARV. ENVTL. L. REV. 1
(2017).

34. See 42 U.S.C. § 7411 (2012).
35. Id. § 7411(b)(1)(A).
36. Id.
37. Id. § 7411(a)(1).
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III. AGENCY-FORCING? THE SUPREME COURT INTERVENES

Under President George W. Bush, the EPA declined to exercise whatever
authority it might have to regulate greenhouse gases.38 In its view, which un-
doubtedly followed considerable interagency discussion at the highest levels in-
cluding the White House, the CAA was not well-adapted to the problem of
climate change. This conclusion was widely shared at the time, and it remains
shared today, even if the CAA is the principal available route, and even if a
poorly adapted statute is believed to be better than nothing.

For present purposes, it is important to keep in mind a background fact,
one that bears on my central thesis here. For eight years, the Bush Administra-
tion decided to do essentially nothing to reduce greenhouse gas emissions under
the CAA, and its decision was unimpeded until the Supreme Court’s decision
in 2007. It also did nothing after that judgment, at least in the sense that it
issued no regulations.

A. Two Plausible Arguments

In explaining its inaction, the EPA made two distinct arguments. First, it
contended that greenhouse gases are not air pollutants within the meaning of
the CAA. In its view, the statute was not meant to address the climate change
problem at all; the whole idea of “air pollution” was altogether separate from
that problem. If this argument were correct, the EPA could not lawfully ad-
dress greenhouse gases through the CAA.39

Second, and in the alternative, the EPA pointed to scientific uncertainty
and explained that the administration was using other means to address the
problem of climate change; that some kind of international agreement was cru-
cial; and that the CAA was not at all the right tool. Not implausibly, the
Agency objected that “any EPA regulation of motor-vehicle emissions” would
represent a “piecemeal approach” to climate change, in “conflict with the Presi-
dent’s ‘comprehensive approach’ to the problem.”40 That approach involved not
domestic regulation, but “support for technological innovation, creation of
nonregulatory programs to encourage voluntary private-sector reductions in
greenhouse gas emissions, and further research” on the topic rather than regula-
tion.41 The EPA added that unilateral regulation might undermine the “Presi-
dent’s ability to persuade key developing countries to reduce greenhouse gas
emissions.”42

38. A description of the EPA’s choice to not exercise this authority is offered in Massachusetts v.
EPA, 549 U.S. 497 (2007).

39. Id. at 511–13.
40. Id. at 513.
41. Id.
42. Id. at 513–14.
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As a matter of policy, that was hardly an unintelligible position. It could
reasonably be contended that any solution to the climate change problem re-
quired international cooperation and that unilateral action by the United States
would compromise negotiations. Whether or not that argument was correct—
and as history has unfolded, it probably was not43—it is hard to argue that it
was not rational.

B. Literalism Triumphant

In a massively important ruling, one that has come to constitute the legal
foundation of climate change policy in the United States, the Supreme Court
held by a vote of 5–4 that greenhouse gases must be counted as pollutants
under the CAA, which strongly suggests that the EPA is legally obliged to use
the CAA to regulate them.44 At the very least, the EPA cannot conclude that
greenhouse gases are not air pollutants within the meaning of the relevant pro-
vision of the CAA. After all, an air pollutant is explicitly defined as “any air
pollution agent or combination of such agents . . . which is emitted into or
otherwise enters the ambient air.”45 Greenhouse gases, and carbon dioxide in
particular, seem to fit the statutory definition.

Preliminarily, it is worth noting that the Court could have gone in two
different directions. It might have ruled that this was a case for Chevron defer-
ence to the EPA: In light of the ambiguity of the statutory term, the EPA
could construe the statutory language to include greenhouse gases, or not, as it
saw fit. As we shall see, that view is more than plausible, and indeed it attracted
support from four members of the Court. The Court could also have ruled that
in view of the statutory context, and the sheer magnitude of the issue, the EPA
lacked authority to regulate greenhouse gases. On that view, clear congressional
permission was required. While that position did not lack appeal,46 no member
of the Court argued in its defense.

The majority found the language plain and so seemed to ask: What part of
“any air pollution agent” did the Bush Administration fail to understand ? While
the Court asked the EPA to consider exactly what to do, the clear implication
of its ruling was that greenhouse gases must be treated as pollutants, at least for
purposes of the CAA’s mobile source program, and hence that the EPA was
legally obliged to regulate them accordingly. In fact, however, the legal question
was far more complicated than that, and hence the 5-4 division within the

43. The successful Paris negotiation was made possible in part by unilateral action by the United
States, which persuaded other nations, including India and China, that the United States
was serious about the problem.

44. Mass. v. EPA, 549 U.S. at 528–29, 532.
45. 42 U.S.C. § 7602(g) (2012).
46. See Cass R. Sunstein, The American Nondelegation Doctrine, 86 GEO. WASH. L. REV. (forth-

coming 2018).
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Court was fully understandable. When the CAA was originally enacted, the
climate change problem was barely on the horizon, and Congress was hardly
focused on or even contemplating the consequences of greenhouse gas emis-
sions. With the term “air pollutant agent,” the national legislature was specifi-
cally focused on pollutants that have adverse effects on health—particulate
matter, ozone, sulfur dioxide.47 Carbon dioxide produces adverse effects because
of its effect on the climate, which is not the kind of adverse effect that Congress
had in mind.

That argument raises many questions. The Court’s response was simple:
Whatever the specific understandings of the Congress that enacted the CAA,
the EPA was in violation of the unambiguous language of the CAA.48 But
according to accepted principles, the Court was probably wrong. In the Chevron
case,49 the Court ruled that whenever a statutory provision is ambiguous, agen-
cies charged by Congress with implementing statutory provisions are entitled to
interpret them as they see fit, subject only to the constraints of reasonableness.
In its context, the term “air pollutant agent” was ambiguous, and its interpreta-
tion was not unreasonable. For that reason, the EPA should have been allowed
to choose to use the CAA to regulate greenhouse gases, or to choose not to do
so.50 Surprisingly, the Court rejected that argument.

One reason might be a perception that in the relevant period, political
intransigence had overcome technical expertise—that the Bush Administration
was refusing to bring its own agencies’ knowledge to bear on the greenhouse
gas problem.51 If so, the Court’s unusually aggressive decision could be seen as

47. Criteria Air Pollutants, EPA, https://perma.cc/M475-LGG5 (providing information on
ground-level ozone, particulate matter, carbon monoxide, lead, sulfur dioxide, and nitrogen
dioxide regulation by the EPA).

48. According to the Court,

[t]he Clean Air Act’s sweeping definition of “air pollutant” includes “any air pollu-
tion agent or combination of such agents, including any physical, chemical . . .
substance or matter which is emitted into or otherwise enters the ambient air . . . .”
(emphasis added). On its face, the definition embraces all airborne compounds of
whatever stripe, and underscores that intent through the repeated use of the word
“any.” Carbon dioxide, methane, nitrous oxide, and hydrofluorocarbons are without
a doubt “physical [and] chemical . . . substance[s] which [are] emitted into . . . the
ambient air.” The statute is unambiguous.

Mass. v. EPA, 549 U.S. at 528–29 (alterations in original) (citations omitted).
49. See Chevron U.S.A., Inc. v. Nat. Res. Def. Council, Inc., 467 U.S. 837 (1984).
50. In fact, there was a plausible argument that in view of either the context or the “major

questions” exception to Chevron, the EPA lacked authority to regulate greenhouse gas emis-
sions under the CAA. See Util. Air Regulatory Grp. v. EPA, 134 S. Ct. 2427 (2014) (noting
the exception). In my view, the exception is hard to justify, and so should not be invoked
here. See Cass R. Sunstein, Chevron Step Zero, 92 VA. L. REV. 187 (2006). But if the
exception is in place, there is a strong argument for using it in the context of such emissions.

51. Jody Freeman & Adrian Vermeule, Massachusetts v. EPA: From Politics to Expertise, 2007
SUP. CT. REV. 51 (2007).
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this instruction to the EPA: Use your knowledge. While the Bush Administra-
tion declined to do so, that is exactly what the EPA did in 2009.

C. Counterfactual Worlds

Did the Court’s decision matter? How much?
It should be plain that if the Court had ruled that the EPA lacked the

legal authority to regulate greenhouse gases, its ruling would have proved im-
mensely important: In view of its internal divisions, Congress would not have
been willing to grant the EPA that authority, which means that all EPA action,
under the CAA, would have been foreclosed. Notably, however, not a single
member of the Court believed that the EPA lacked such authority; the dissent-
ers claimed instead that the EPA could interpret the statutory ambiguity as it
(reasonably) saw fit. If the Court had agreed with the Bush Administration,
and if Justice Scalia’s dissenting opinion had gathered five votes, the conse-
quences would have been modest, even trivial, at least until 2017: Authorized to
act, the Obama Administration would have proceeded exactly as it ultimately
did.

At the same time, the Court’s decision could have been important if a
Republican had been elected president in 2008 or 2012. An administration un-
concerned about climate change would have faced a serious legal challenge if it
decided to do nothing at all about greenhouse gases. But the Court’s opinion
could be read to have left some room for the EPA not to act, and even if it had
to do something, there is a good argument that it could have done very little—
resting content, for example, with a modest increase in fuel economy standards.
The point suggests the judiciary’s relative powerlessness in dealing with an ex-
ecutive branch that is determined not to undertake action in specified domains.
Indeed, it is very difficult to think of areas of regulation in which federal courts
prompted agencies to address regulatory problems in which agencies (and the
White House) had no interest.52

In its early years, of course, the Trump Administration has been reconsid-
ering or rejecting a host of existing regulatory requirements,53 but in light of
Massachusetts v. EPA, it has limited room to maneuver. It is too early to specify
the extent of that limitation, but the principal source is likely to be the difficulty

52. The most plausible example is the installation of airbags in automobiles, which was
prompted by Motor Vehicle Manufacturers of the United States v. State Farm Mutual Automo-
bile Insurance Co., 463 U.S. 29 (1983).

53. See Press Release, EPA, EPA Takes Another Step to Advance President Trump’s America
First Strategy, Proposes Repeal Of “Clean Power Plan” (Oct. 10, 2017), https://perma.cc/
H75G-32JP.
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of repealing existing rules under the Administrative Procedure Act,54 not the
Supreme Court of the United States.

IV. PLAN A, AND GOD LAUGHS: CONGRESSIONAL INACTION

There is a saying: “If you make a plan, God laughs. If you make two plans,
God smiles.”

The Obama Administration came into power in 2009. Even in January of
that year, with the Great Recession in full force, climate change was a major
priority—not on the level of preventing a depression or enacting health care
reform, but nonetheless toward the top of the list. For the Administration, the
principal vehicle—and the preferred one by far—was legislation.55 Most impor-
tantly, a statutory program would likely be far more efficient and far more ef-
fective than executive action.56 Because a cap-and-trade program could be
national, and include a wide range of sources, it could produce significant emis-
sions reductions at the lowest possible cost.57 It would also stand on firm legal
ground; any executive action would inevitably be subject to challenge in court as
beyond EPA authority, and a statute would avoid that trouble.58 At the same
time, legislative action could well have stronger public legitimacy than action
that relied on the CAA, whose original focus was hardly greenhouse gas
emissions.

Within the Obama Administration, a great deal of time and effort was
devoted to substantive issues: What exactly should federal legislation look
like?59

I served in the government at the time, and I can report that in the White
House and the Eisenhower Office Building next door, many meetings were
held on that issue. Within the Executive Office of the President, officials from
the OMB, the Council of Economic Advisers, the National Economic Coun-
cil, and the (important but short-lived) Office of Energy and Climate Change
Policy60 worked closely to offer answers to these questions. For essentially eve-
ryone, the preferred design involved a system of “cap and trade,” which would
involve a national “cap” on greenhouse gas emissions, accompanied by author-

54. See generally Administrative Procedure Act, ch. 324, 60 Stat. 237 (1946) (codified as
amended in scattered sections of 5 U.S.C.).

55. See Evan Lehmann, Obama Calls Carbon Price Better than Regulations, SCI. AM. (Dec. 2,
2015), https://perma.cc/77SS-YKVN.

56. As President Obama stated: “I have long believed that the most elegant way to drive innova-
tion and to reduce carbon emissions is to put a price on it.” Id.

57. See A. DENNY ELLERMAN ET AL., MARKETS FOR CLEAN AIR: THE U.S. ACID RAIN

PROGRAM 3 (2000).
58. It could of course be subject to constitutional challenge, but any such challenge would be

unlikely to succeed unless the statute were drafted with indifference to constitutional
restrictions.

59. I report here from personal experience.
60. The Office existed from 2009 until 2011.
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ity, on the part of polluters, to trade with one another. From the standpoint of
economic theory, this approach made a great deal of sense,61 and it should be no
surprise that the economists within the federal government were especially en-
thusiastic about it. A national cap could achieve the desired reductions, and a
trading system could ensure that the system would be as efficient (in other
words, as inexpensive, given a specified goal) as possible. Such a system would
produce reductions far more cheaply than regulatory mandates, which would
inevitably be at least somewhat clumsy.

Within that broad design, however, there were many open questions for
both the executive branch and Congress. Should the national greenhouse gas
program also contain energy efficiency requirements, to be imposed (for exam-
ple) on household appliances, so as to reduce emissions? Some people favored
energy efficiency requirements as useful supplements to the cap-and-trade idea,
but others believed that if the cap-and-trade program was properly designed,
there would be no need for them, and so they should not be included in legisla-
tion and might even be repealed insofar as they were contained in existing law.
(In my view, that belief was and remains correct.62) Should the national pro-
gram specifically mandate renewable fuels? Some people, with strong environ-
mental inclinations, thought so, but other people, with strong economic
inclinations, argued that the cap-and-trade program would automatically pro-
duce the right level of renewable fuels. (Correct again, in my view.) As a matter
of substance, these issues were intensely debated within the Executive Office of
the President, and they were disputed in Congress too.

What is most noteworthy, for present purposes, is the highly technical
nature of the executive branch debates. Some outstanding environmentalist
economists were participating in those debates on a regular basis.63 In addition,
officials at the EPA and elsewhere within the executive branch had extraordi-
nary expertise and experience on the underlying questions. At the same time,
these intensely substantive debates had a highly artificial quality, because in
Congress, everything depended not only on the substance but also on the polit-
ics. (Many people in the White House were of course aware of that fact.) If
important members of Congress wanted energy efficiency mandates, then the

61. In THE CLIMATE CASINO, William Nordhaus makes a strong argument that a carbon tax
would be preferable to cap and trade. See WILLIAM D. NORDHAUS, THE CLIMATE CA-

SINO: RISK, UNCERTAINTY, AND ECONOMICS FOR A WARMING WORLD (2013). A carbon
tax had essentially no prospect of enactment. Whatever the choice between them, the two
instruments are of course preferable to command-and-control on economic grounds.

62. The reason is that if the cap is set at the right level, any energy efficiency mandate is unnec-
essary; the cap would create the proper incentives for energy efficiency. A mandate would
add economic costs without providing environmental benefits. Admittedly, behavioral eco-
nomics does introduce some complexities. See Hunt Allcott & Cass R. Sunstein, Regulating
Internalities, 34 J. POL’Y ANALYSIS & MGMT. 698, 701–03 (2015).

63. They included Michael Greenstone, who worked at the Council of Economic Advisers, and
Joseph Aldy, who worked at the National Economic Council.
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bill would contain energy efficiency mandates. (It did.64) If important members
of Congress would support a bill only if it contained a renewable fuel mandate,
then the bill would contain a renewable fuel mandate. (It did.65) Political feasi-
bility imposed sharp constraints on ideal theory.

Over 1200 pages, the bill that eventually obtained a vote in the House of
Representatives—the American Clean Energy Security Act66—did not consti-
tute what anyone would consider ideal legislation. Within the White House,
some prominent officials thought that it was so confusing and complex, and so
full of favors to special interests, that it should not be embraced at all; perhaps
the whole project should be abandoned. But most people believed that it was an
important step in the right direction. There was no real question that the
Obama Administration would strongly support it. With the help of furious
lobbying from the White House, it passed the House by the slimmest of mar-
gins: 219 votes for, 212 votes against.

Within the White House, passage was a cause for celebration. On the day,
I remember encountering Carol Browner, the White House official in charge of
climate change and energy policy, on the path that led from the Eisenhower
Executive Office Building to the White House. I congratulated her, with en-
thusiasm. She was pleased but (to my surprise) quite cautious, adding, “It’s
going to be even tougher in the Senate.” As on so many things, Browner was
right. Republicans intensely opposed the bill, and in the midst of a difficult
economic situation, Democrats could not muster the votes to override their
opposition.67

V. PLAN B, AND GOD SMILES: PRICING CARBON

It turned out that while the legislative efforts were proceeding, Browner
was leading the interagency effort to address climate change through executive
action. (In fact, serious thinking on the effort, led by Browner, started in the
transition period, and many of us played a secondary role even in that time.)
Although the Obama Administration was eager to engage in that effort as a
matter of policy, one motivation for that effort was strictly legal: The EPA
appeared to be obliged to respond to the Supreme Court’s decision involving
greenhouse gases as pollutants under the CAA. It is true that if the administra-
tion had absolutely no interest in regulating greenhouse gases, it might have
been able to find a lawful way to avoid doing that. The executive branch can be
extraordinarily agile in figuring out how not to do things.68

64. See American Clean Energy and Security Act of 2009, H.R. 2454, 111th Cong. tit. 2 (2009).
65. Id. at tit. 1.
66. Id.
67. Evan Lehmann, Senate Abandons Climate Effort, Dealing Blow to President, N.Y. TIMES (July

23, 2010), https://perma.cc/4BBX-L9J2.
68. See Sunstein & Vermeule, supra note 15.
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A. Regulation as Incentive

But as a matter of law, that would have been difficult. After the Court’s
decision, the legal obstacles to declining to act were serious. The Court had
essentially foreclosed the most natural arguments, which were (1) that the CAA
was not the appropriate or preferred vehicle for regulating greenhouse gas emis-
sions and (2) that the executive branch would avoid issuing regulations and
begin with other methods, including international negotiations, to try to come
to terms with the climate change problem.69 As a simple matter of law, it might
not have been literally impossible, in the abstract, for regulators to conclude
that greenhouse gases did not “endanger” public health or welfare—but in light
of the science, that conclusion would be challenging and probably impossible to
justify. It could have been interesting for the EPA to try; the focus would have
to have been on an absence of demonstrable adverse effects on the United
States, but that would not have been promising.70

After the Court’s decision, then, the executive branch was essentially
obliged to make a finding of endangerment and then to regulate greenhouse gas
emissions from motor vehicles, though the stages and the timing were not clear,
and the extent of the resulting regulation would involve the exercise of discre-
tion. As we shall see, the Administration made the intriguing decision to pro-
ceed in two independent stages, first with an endangerment finding, and second
with fuel economy regulation.71

As noted, most people in both the White House and the EPA were en-
thusiastic about proceeding. Recession or no recession, they wanted to act im-
mediately. (Not everyone, but most people.) Some of the President’s advisers
thought that if the EPA showed a willingness to act, reluctant members of
Congress would take notice and be more willing to support legislation, which
could impose lower costs (and explicitly preempt threatened EPA action). Uni-
lateral executive action would create an incentive to enact cap and trade; if the
EPA acted, relevant interest groups would have a strong motivation to press for
legislation that they might otherwise oppose. In a sense, such legislation might
even seem deregulatory.

69. For a discussion that seems to forbid use of that argument, see Massachusetts v. EPA, 549
U.S. 497, 532–35 (2007).

70. See U.S. GLOBAL CHANGE RESEARCH PROGRAM, GLOBAL CLIMATE CHANGE IMPACTS

IN THE UNITED STATES (2009), https://perma.cc/ZP3C-588B. For the Trump Administra-
tion, the underlying science would make it very difficult to reverse the endangerment finding
without promptly losing in court.

71. For valuable discussion, see Jody Freeman & Jim Rossi, Agency Coordination in Shared Regu-
latory Space, 125 HARV. L. REV. 1131 (2012).
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B. The SCC

But the more fundamental point was that success in Congress was not
foreordained, and it was sensible to have a Plan B. An early step, beginning in
early 2009, was to produce an Interagency Working Group on the social cost of
carbon (“SCC”)—a figure embodying the monetary equivalent of the damage
from one ton of carbon emissions.72 That number is exceedingly important. It is
effectively the linchpin for federal climate change policy, because it provides the
foundation for the analysis of the benefits of emissions reductions.73 With a
high SCC, regulations that would otherwise seem unjustified become justified,
and so too, higher levels of stringency are unwarranted.

In 2009, the primary reason for creating a process to produce a SCC was
simple and technocratic: Regulators would be producing regulatory impact
analyses for regulations that would reduce carbon emissions, and it made sense
for those in the executive branch to work together to produce a unitary number,
rather than to have diverse numbers from different agencies (some of which
might turn out to be arbitrary or indefensible). An additional reason involved
the law: A lower court had struck down a decision of the Bush Administration
because of its failure to specify a defensible SCC.74 Without some kind of fig-
ure, and a supporting analysis, regulatory decisions might be vulnerable in
court. But in terms of both policy and law, the executive branch had a range of
reasonable options.

1. Process. The technical interagency working group was initially conceived
over an informal lunch and then convened by Michael Greenstone (then Chief
Economist at the Council of Economic Advisers) and me (starting as Senior
Advisor to the Director of Office of Management and Budget and as of Sep-
tember 2009, as Administrator of the Office of Information and Regulatory
Affairs). We were not interested in producing a high number or a low number,
but in an evidence-based number, rooted in science and economics.

The Interagency Working Group included representatives of the Council
of Economic Advisers, the Council on Environmental Quality, the Department
of Agriculture, the Department of Commerce, the Department of Energy, the
Department of Transportation, the EPA, the National Economic Council, the
Office of Energy and Climate Change, the OMB, the Office of Science and
Technology Policy, and the Department of the Treasury. The discussion was

72. For a valuable discussion, see Michael Greenstone et al., Developing a Social Cost of Carbon
for US Regulatory Analysis: A Methodology and Interpretation, 7 REV. ENVTL. ECON. &
POL’Y 23 (2013).

73. See Nordhaus, supra note 9. R
74. See Ctr. for Biological Diversity v. Nat’l Highway Traffic Safety Admin., 538 F.3d 1172,

1181–82 (2008); High Country Conservation Advocates v. U.S. Forest Serv., 52 F. Supp. 3d
1174, 1192 (D. Colo. 2014) (citing this past administrative failure to adequately account for
or justify the cost of carbon).
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unfailingly substantive and entirely technical. The meetings were long and
complex, and people explored the technical merits, above all the science and the
economics. The debates were often quite heated, because both the science and
the economics raised tough questions.75

Many agencies were active participants; the discussion was not dominated
by just a few of them. Notably, there was no political interference with the
deliberations of the working group. When one agency raised a political concern,
a high-level White House official, with extensive political experience, essen-
tially declared it irrelevant. One of the stated reasons was that it would be polit-
ical suicide to play politics with this issue. In fact, the standard political
issues—the reactions of interest groups, the concerns of legislators with strong
views, electoral considerations, and so forth—came up hardly at all. The result-
ing Technical Support Document (“TSD”) describes the monetary value of re-
ductions in carbon emissions, in a way that bears on a large number of
regulatory judgments.76

In that sense, the United States did in fact “put a price on carbon.” The
original “central value” was $21 in 2007 dollars, with a range from about $5 to
about $65.77 Various technical updates, without significant changes in underly-
ing assumptions, produced, in 2016, a central value of about $31, with a range
from about $10 to $86.78

2. Substance. Three of the most important decisions made during this pro-
cess should be underlined, with an emphasis on the fact that all of them might
have been otherwise. First : For its fundamental judgments, the working group
built on the three leading integrated assessment models (from the United
States, the United Kingdom, and Germany), rather than choosing among
them, or attempting to make novel scientific assessments of its own.79 Reliance
on the three models, whatever their defects, was believed to reflect a degree of

75. In 2014, the General Accounting Office offered a helpful summary of the underlying pro-
cess. See U.S. GOV’T ACCOUNTABILITY OFFICE, GAO-14-663, REGULATORY IMPACT

ANALYSIS: DEVELOPMENT OF SOCIAL COST OF CARBON ESTIMATES (2014), https://per
ma.cc/V7NW-4K7N.

76. See INTERAGENCY WORKING GRP. ON SOCIAL COST OF CARBON, TECHNICAL SUPPORT

DOCUMENT: SOCIAL COST OF CARBON FOR REGULATORY IMPACT ANALYSIS UNDER

EXECUTIVE ORDER 12866 (2010), https://perma.cc/Q8NY-ZMFT. For subsequent up-
dates, see EPA, THE SOCIAL COST OF CARBON: ESTIMATING THE BENEFITS OF REDUC-

ING GREENHOUSE GAS EMISSIONS, https://perma.cc/N7G8-6J9T.
77. See INTERAGENCY WORKING GRP. ON SOCIAL COST OF CARBON, supra note 76, at 33. R
78. See INTERAGENCY WORKING GRP. ON SOCIAL COST OF GREENHOUSE GASES, TECHNI-

CAL SUPPORT DOCUMENT: TECHNICAL UPDATE TO THE SOCIAL COST OF CARBON FOR

REGULATORY IMPACT ANALYSIS UNDER EXECUTIVE ORDER 12866, at 4 (2016), https://
perma.cc/7LA2-ACXK.

79. INTERAGENCY WORKING GRP. ON SOCIAL COST OF CARBON, supra note 76, at 5. Inte- R
grated assessment models attempt to combine, or integrate, assessments of a wide range of
adverse effects. For an excellent overview of one such model, see Nordhaus, supra note 9. R
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neutrality and to avoid some of the difficult technical judgments, and the risk of
selectivity, that might come from having to pick and choose. Because of its
reliance on those models, the SCC did not reflect “new science” on the part of
the working group. Instead it was based on what the working group took to be
the best available science (and economics) in the international arena—with an
acknowledgement that some of the best available science (and economics)
might not be close to correct, and that it is being continually updated.80

The working group could of course have done something different. It
might have selected one of the three models and abandoned the other two. It
might have chosen a preferred model, but made significant adjustments when-
ever the group concluded that the model was wrong. It could have ventured an
assortment of judgments of its own. It could have abandoned all of the three
models and conducted some kind of survey of experts.81 Imaginable approaches
might have moved the SCC significantly up or down. These various alterna-
tives would have given rise to a variety of objections and might have proved
vulnerable in court. But in view of the deference likely to be accorded to the
executive branch on technical questions, these alternative approaches would
probably have survived.

Second : The working group adopted a global, rather than merely domestic,
measure of damages. Harms from emissions in the United States to people in
China, Europe, Africa, and India were fully counted.82 In fact they were
counted every bit as much as harms to people in the United States. This was a
highly consequential decision, and it was not an inevitable one; it reflected a
contestable judgment of policy (and we could imagine legal challenges to either
the global or the domestic measure). If a purely domestic measure had been
chosen, the SCC would have been some fraction of the original figure of
$21.40 (2010 dollars)—probably $5 or less. In my view, the choice of the global
figure was correct, but that conclusion is not obvious.

By way of explanation, the TSD noted that climate change involves “a
global externality,” that it “presents a problem that the United States alone
cannot solve,” and that “the United States has been actively involved in seeking
international agreements to reduce emissions and in encouraging other nations,
including emerging major economies, to take significant steps to reduce emis-
sions.”83 It was, and is, highly relevant that the climate change problem presents
a prisoner’s dilemma: If every nation used the domestic figure, all nations would

80. INTERAGENCY WORKING GRP. ON SOCIAL COST OF CARBON, supra note 76, at 1 (“The R
estimates are presented with an acknowledgement of the many uncertainties involved and
with a clear understanding that they should be updated over time to reflect increasing knowl-
edge of the science and economics of climate impacts.”).

81. See, e.g., Pindyck, supra note 7 (providing a survey of expert opinions estimating the SCC).
82. See INTERAGENCY WORKING GRP. ON SOCIAL COST OF CARBON, supra note 76, at 3 R

(defining “global SCC value” as “the value of damages worldwide”).
83. Id. at 10–11.
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lose; selection of the global figure, by all nations, would in the world’s interest,
and in the interest of each nation. To that extent, use of the global figure was
(and is) actually in the interest of the United States, because it would reduce the
likelihood that other nations would use a domestic figure and thus harm
Americans.

True, the judgment of the United States could not ensure that all nations
would use the global figure.84 But it is reasonable to assume that the judgment
by the world’s most influential nation would have an impact.

Every member of the interagency group found these arguments convinc-
ing; they did not prove even slightly controversial internally. But it is hardly
difficult to imagine a decision to choose the domestic measure,85 which would
have resulted in a significantly lower SCC. And indeed, the Trump Adminis-
tration has chosen a domestic measure, producing a dramatically reduced
SCC.86

Third : The TSD offers a detailed discussion of discount rates and climate
change.87 Discount rates establish the present value of future costs and benefits.
A low discount rate of, say, 2% would mean that effects in 2030, 2050, or 2080
would have a far higher value than they would with a high discount rate of, say,
7%. Discount rates are extremely important, especially in the context of climate
change, where the most serious adverse effects are expected to be felt in the
future.

Noting the differences between prescriptive and descriptive approaches88

to the discount rate problem, the TSD relied “primarily on the descriptive ap-
proach to inform the choice of discount rate. With recognition of its limita-
tions, we find this approach to be the most defensible and transparent given its

84. I am sketching the rationale for use of the global figure here, not offering a full discussion.
Such a discussion would require exploration of some strategic issues and also some hard
questions about the probability that choice of a particular figure, by the United States, would
have particular effects on other nations. There are ethical issues as well: If actions in the
United States cause serious injuries elsewhere, should the United States consider those inju-
ries in its domestic decisions? The answer is not obviously “no.”

85. See TED GAYER & W. KIP VISCUSI, DETERMINING THE PROPER SCOPE OF CLIMATE

CHANGE POLICY BENEFITS IN U.S. REGULATORY ANALYSES: DOMESTIC VERSUS

GLOBAL APPROACHES (2016), https://perma.cc/YP82-5K6M.
86. See Exec. Order No. 13,783, 82 Fed. Reg. 16,093 (Mar. 28, 2017); see also OFFICE OF AIR

& RADIATION, EPA REGULATORY IMPACT ANALYSIS FOR THE REVIEW OF THE CLEAN

POWER PLAN 162 (2017), https://perma.cc/5GMG-Q5UV.
87. See INTERAGENCY WORKING GROUP ON SOCIAL COST OF CARBON, supra note 76, at R

17–23.
88. Prescriptive approaches use normative analysis to think through the right discount rate; for

example, they might emphasize ethical obligations. Descriptive approaches attempt to build
on what people actually do in discounting the future. See, e.g., LAWRENCE H. GOULDER &
ROBERTON C. WILLIAMS III, THE CHOICE OF DISCOUNT RATE FOR CLIMATE CHANGE

POLICY EVALUATION 1–2 (2012), https://perma.cc/YND9-HHS2; see also NORDHAUS,
supra note 61, at 42–49. R
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consistency with the standard contemporary theoretical foundations of benefit-
cost analysis and with the approach required by OMB’s existing guidance.”89 At
the same time, the TSD stated that “the interagency group has been keenly
aware of the deeply normative dimensions of both the debate over discounting
in the intergenerational context and the consequences of selecting one discount
rate over another.”90

The TSD opted for three discount rates, designed to span a plausible
range of certainty-equivalent rates: 2.5, 3, and 5%.91 Importantly, it selected 3%
as the basis for the “central value,”92 which came to dominate regulatory analysis
of reductions in greenhouse gas emissions under President Obama.93 The TSD
explained that 3% corresponds to the after-tax riskless interest rate and that 5%
reflects “the possibility that climate damages are positively correlated with mar-
ket returns” and “may be justified by the high interest rates that many consum-
ers use to smooth consumption across periods.”94 The low value of 2.5% was
used to reflect the uncertainty of interest rates over time, and also to acknowl-
edge “ethical objections that have been raised about rates of 3% or higher.”95

It should be noted that the choice of 3%, as the basis for the central value,
was hardly inevitable. In the academic literature, there is some support for 5%,
which would have resulted in a significantly lower SCC.96 There is also support
for a lower figure—even below 2%97—which would of course produce a much
higher SCC.98 Within the executive branch itself, there was significant discus-
sion of both of these possibilities, producing lively debates. Here again, a wide
range of choices would likely have survived judicial review.99

The guidance was updated in 2013, maintaining the three discount rates
and with changes that are not especially relevant here.100 In 2013, the Obama

89. INTERAGENCY WORKING GRP. ON SOCIAL COST OF CARBON, supra note 76, at 19. R
90. Id.
91. See id. at 1.
92. Id. at 3.
93. Nordhaus, supra note 9, at 1521. R
94. INTERAGENCY WORKING GRP. ON SOCIAL COST OF CARBON, supra note 76, at 23. R
95. Id.
96. See NORDHAUS, supra note 61, at 227–28. R
97. See NICHOLAS STERN, THE ECONOMICS OF CLIMATE CHANGE: THE STERN REVIEW

41–52 (2007).
98. For the last word from the Obama Administration on the discount rate issue, see COUNCIL

OF ECON. ADVISORS, DISCOUNTING FOR PUBLIC POLICY: THEORY AND RECENT EVI-

DENCE ON THE MERITS OF UPDATING THE DISCOUNT RATE (2017), https://perma.cc/
8AUW-AH95.

99. For a decision upholding the social cost of carbon without extended discussion, see Zero
Zone, Inc. v. U.S. Dep’t of Energy, 832 F.3d 654, 677–78 (7th Cir. 2016).

100. INTERAGENCY WORKING GRP. ON SOCIAL COST OF GREENHOUSE GASES, supra note 78, R
at 3. (“In May of 2013, the [Interagency Working Group (“IWG”)] provided an update of
the SC-CO2 estimates based on new versions of each [integrated assessment model] . . . .
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Administration announced that it would seek public comments on the SCC.101

As noted, revisions were produced in various years, most recently in 2016, and
while the numbers were updated and significantly increased to a central value of
$31, mostly in response to changes in the integrated assessment models, the
basic approach was not altered.102 In 2017, President Trump abandoned the
Technical Working Group and instructed agencies to rely on OMB gui-
dance,103 which calls for the use of both 3% and 7% discount rates, and which
indicates a preference for domestic rather than global measures of costs and
benefits. In its proposal to repeal the Clean Power Plan, the Trump Adminis-
tration explicitly embraced the domestic measure and used values of $1 to $6
for the SCC.104

VI. PLAN B, AND GOD SMILES: ACTION BY THE DOT
AND (MOSTLY) THE EPA

With the social cost of carbon as background, Plan B focused on the
CAA. It included numerous and diverse initiatives. The agency lead was the
EPA, sometimes working with the Department of Transportation (the
“DOT”). Importantly, both agencies worked closely with other parts of the fed-
eral government, including of course various offices within the White House,
which has the policymaking lead. Proceeding in chronological order, I outline
here a variety of measures to reduce greenhouse gas emissions, beginning with
fuel economy, turning to the central scientific finding, returning to fuel econ-
omy, exploring permitting requirements, returning again to fuel economy, and
culminating in the Clean Power Plan.

I will be offering a lot of details, and it will be useful to keep one of my
general themes in mind: A different administration, with different priorities,
could have made very different choices, and most of them would have been
upheld in court. Relevant legal provisions authorize the executive branch to go
in quite diverse directions. Again: U.S. policy is decisively set, in many cases, by
the White House, as Congress sits on the sidelines.

The 2013 update did not revisit other IWG modeling decisions (e.g., the discount rate,
reference case socioeconomic and emission scenarios, or equilibrium climate sensitivity).”).

101. See Technical Support Document: Technical Update of the Social Cost of Carbon for Regu-
latory Impact Analysis Under Executive Order No. 12866, 78 Fed. Reg. 70,586 (Nov. 26,
2013).

102. See INTERAGENCY WORKING GRP. ON SOCIAL COST OF GREENHOUSE GASES, supra note
78. R

103. Exec. Order No. 13,783, 82 Fed. Reg. 16,093 (Mar. 28, 2017).
104. EPA, REGULATORY IMPACT ANALYSIS FOR THE REVIEW OF THE CLEAN POWER PLAN

(2017), https://perma.cc/2ZAW-Q8SN.
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A. The First Week: Fuel Economy

On January 26, 2009, President Obama issued a memorandum to the
DOT, developed during the period of presidential transition, and directing it to
issue fuel economy regulations under the Energy Independence and Security
Act (“EISA”) of 2007, beginning with the year 2011.105 Everyone understood
that this memorandum, which specifically mandated coordination with the
EPA, would initiate a process for eventually reducing greenhouse gas emissions.
At the same time, compliance with EISA is not optional. President Obama was
indicating his direction, which was to comply with statutory deadlines.106 At the
same time, he was signaling, very early on, his interest in addressing the climate
change problem.

B. The Endangerment Finding

The EPA began the process of regulating greenhouse gas emissions from
motor vehicles with an “endangerment finding”—a technical finding that
greenhouse gases threaten public health and welfare. That finding was a natural
response to the Supreme Court’s decision in Massachusetts v. EPA, which essen-
tially required the Agency to decide whether to make that finding. It was also
foundational to everything that would come, and in that sense defining.

The EPA initially proposed the endangerment finding to the public on
April 24, 2009, inviting public comments over a 60-day period (ending June 23,
2009). It is worth emphasizing that the proposal was issued just a few months
after the Obama Administration took office, which attests to the priority given
to climate change even at the earliest stages. The EPA finalized the rule in light
of those comments, with the finding approved by the EPA Administrator on
December 7, 2009 and published on December 15, 2009.107 The finding went
into effect on January 14, 2010.108 By itself, it imposed no regulation. But it was
a legal predicate for much of what followed, and given the finding, regulation
was not optional.109

105. Memorandum from the President of the U.S. to the Secretary of Transportation and the
Administrator of the National Highway Traffic Safety Administration (Jan. 26, 2009),
https://perma.cc/JYD7-HYPT.

106. See id. (“[I]n order to comply with the EISA requirement that fuel economy increases begin
with model year 2011, [I request that] you take all measures consistent with law, and in
coordination with the Environmental Protection Agency, to publish in the Federal Register
by March 30, 2009, a final rule prescribing increased fuel economy for model year 2011.”).

107. See Endangerment and Cause or Contribute Findings for Greenhouse Gases Under Section
202(a) of the Clean Air Act, 74 Fed. Reg. 66,496 (Dec. 15, 2009) (to be codified at 40
C.F.R. ch. 1).

108. See id. at 66,496.
109. See Mass. v. EPA, 549 U.S. 497, 533 (2007) (“If EPA makes a finding of endangerment, the

Clean Air Act requires the Agency to regulate emissions of the deleterious pollutant from
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The endangerment finding was long and detailed, and it was packed with
information.110 Its contents were discussed and debated at great length in the
interagency process overseen by the Office of Information and Regulatory Af-
fairs. Focusing on the “combined mix of six key directly-emitted, long-lived
and well-mixed greenhouse gases”111—carbon dioxide, methane, nitrous oxide,
hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride—the EPA ob-
served, among other things, that “current atmospheric greenhouse gas concen-
trations are now at elevated and essentially unprecedented levels,” causing
“increases in global average air and ocean temperatures, widespread melting of
snow and ice, and rising global average sea level.”112

As a result, “[c]old days, cold nights, and frost have become less frequent,
while hot days, hot nights, and heat waves have become more frequent.”113 Heat
is “the leading cause of weather-related deaths in the United States,” and “the
net impact on mortality is more likely [than not] to be adverse.”114 Considering
“observed and projected effects of greenhouse gases in the atmosphere, their
effect on climate, and the public health and welfare risks and impacts associated
with such climate change,” the EPA concluded that greenhouse gases “may
reasonably be anticipated both to endanger public health and to endanger pub-
lic welfare.”115 In some ways, the endangerment finding was cautious, as sig-
naled by the statement about the net impact of mortality. But there is no
question that it made an unambiguous statement that climate change was real,
that it was a serious problem, and that it would have significant adverse effects
on public health and welfare.

This was a pivotal moment, in which the United States formally and offi-
cially recognized the existence of climate change, and the harmful conse-
quences—for the United States and the world—that it was creating and would
continue to create. The EPA’s endangerment finding was the legal precondi-
tion for everything that followed. The precise content of the finding involved a
range of judgments, principally scientific in character; some of them had an
economic dimension. In view of the scientific background, any administration
was almost certainly required to make some kind of endangerment finding,
though its precise content could vary considerably from one administration to

new motor vehicles. [42 U.S.C. § 7521(a)(1) (2012)] (stating that the EPA ‘shall by regula-
tion prescribe . . . standards applicable to the emission of any air pollutant from any class or
classes of new motor vehicles’).”).

110. The endangerment finding was 51 pages. Endangerment and Cause or Contribute Findings
for Greenhouse Gases Under Section 202(a) of the Clean Air Act, 74 Fed. Reg. 66,496.

111. Id. at 66,516.

112. Id. at 66,517.

113. Id. at 66,518.

114. Id. at 66,497.

115. Id.
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another. Here, then, is one limitation on the executive’s ability to choose its
own directions.

For example, it would not have transgressed legal boundaries for the Ad-
ministration to have been more equivocal about both health and welfare effects.
In counterfactual worlds, we could imagine many different versions of the en-
dangerment finding, consistent with the emerging science. One implication is
that while a softer version would have been consistent with that science, any
effort to find “no endangerment” would almost certainly be invalidated in the
aftermath of Massachusetts v. EPA.

C. Light-Duty Vehicles: Round One

Having made the endangerment finding, the EPA was under a statutory
obligation to propose greenhouse gas standards for light-duty vehicles.116 It is
worth emphasizing that the CAA did not make such standards discretionary.
In carrying out its obligation, the EPA worked closely with the DOT, which
has authority over fuel economy;117 it would not make much sense for two fed-
eral agencies to impose inconsistent or redundant requirements on the automo-
bile industry.118 In addition, the United States had to work closely with state
governments, above all California, which was planning to impose greenhouse
gas standards of its own that could end up driving the national market.119 The
prospect of regulations from California played a significant role in encouraging
the automobile companies to work cooperatively and constructively with the
federal government.120

1) Of deals and numbers. This was rulemaking, to be sure, but it was also a
negotiation, involving the U.S. government, California, automobile companies,
environmental groups, and others. At the early stages, when the central ideas
were being developed, the role of the Office of Information and Regulatory
Affairs was modest. (This was not unusual; that office often does not play a
significant role in developing ideas before they are turned into a draft rule.)
Nonetheless, the Office was consulted. At one point, I asked a participant
about what was happening. The response was unforgettable: “It’s a deal.” That
response signaled that the groundwork was done; that all parties agreed; and
that they were satisfied that the initial analysis of effects was essentially sound.

The result was that under Browner’s leadership, the United States pro-
duced a “new national policy aimed at both increasing fuel economy and reduc-

116. See 42 U.S.C. § 7521(a)(1) (2012).
117. See 49 U.S.C. § 32902 (2012).
118. See Freeman & Rossi, supra note 71 (discussing redundancy and coordination issues between R

agencies in the federal government generally).
119. See id. at 1169.
120. See id. at 1169 n.179 (trying to avoid multiple or inconsistent regulation systems for automo-

bile companies).



\\jciprod01\productn\H\HLE\42-1\HLE106.txt unknown Seq: 28  5-MAR-18 16:30

258 Harvard Environmental Law Review [Vol. 42

ing greenhouse gas pollution for all new cars and trucks sold in the United
States.”121 President Obama announced what became known as the “national
program,” in the form of proposed average fuel economy standards covering
cars and trucks with model years 2012–2016, on May 19, 2009.122 This first set
of standards was jointly finalized by the EPA and the DOT on April 1, 2010,123

and published on May 7, 2010.124

The joint final rule issued by the EPA and the DOT in fact contained two
separate though largely consistent sets of standards: national CO2 emissions
standards (EPA) and fuel economy standards (DOT).125 The EPA’s national
CO2 emissions standards required a slightly higher combined average fuel
economy level by 2016 (35.5 mpg) than the DOT’s fuel economy standard
(34.1 mpg),126 and therefore became the focus in the media and the market.127

The EPA and the DOT estimated that their 2012–2016 standards would re-
duce total CO2 emissions by 960 million metric tons over the lifetimes of cov-
ered cars and trucks, and at the same time produce 1.8 billion barrels of oil
savings. In total, the agencies projected that their standards would reduce
greenhouse gas emissions from U.S. cars and trucks by about 21% by 2030.

According to the agencies, their standards also provided “important energy
security benefits, as light-duty vehicles are about 95 percent dependent on oil-
based fuels.” The EPA and the DOT concluded that total benefits from their
joint final rule would likely exceed $240 billion.128 When factoring in costs over
the life of the rule—estimated at $51.5 billion—net benefits could end up be-
ing as high as $189 billion, a return on investment of more than 350%.129

2) Consumer savings. It is important to see that because of the complexity
of some of the factual issues and the relatively open-ended nature of the statu-

121. Press Release, White House, Office of the Press Sec’y, President Obama Announces Na-
tional Fuel Efficiency Policy (May 19, 2009), https://perma.cc/RE5U-BVVD.

122. Id.
123. Press Release, EPA & Dep’t of Transp., EPA Set Aggressive National Standards for Fuel

Economy and First Ever Greenhouse Gas Emission Levels for Passenger Cars and Light
Trucks (Apr. 1, 2010), https://perma.cc/SXM4-RG3J.

124. Light-Duty Vehicle Greenhouse Gas Emission Standards and Corporate Average Fuel
Economy Standards, 75 Fed. Reg. 25,323, 25,324 (May 7, 2010) (codified at 40 C.F.R. pts.
85, 86, 600; 49 C.F.R. pts. 531, 533, 536–38).

125. Id. at 25,329–30.
126. Id. at 25,330.
127. See, e.g., Bill Vlasic, U.S. Sets Higher Fuel Efficiency Standards, N.Y. TIMES (Aug. 28, 2012),

https://perma.cc/UC4Y-D8MX.
128. See Light-Duty Vehicle Greenhouse Gas Emission Standards and Corporate Average Fuel

Economy Standards, supra note 124, at 25,328. The $240 billion figure is based on a 3% R
discount rate. Id. At a 7% discount rate, total benefits are expected to exceed $190 billion. Id.
Both the $240 billion and $190 billion estimates were derived by the EPA. Id. at 25,346,
Table I.C.2-1.

129. Id. at 25,346, Table I.C.2-1. The $189 billion estimate assumes a 3% discount rate. Id. For
more information on the rule’s expected costs and benefits, see Appendix 2, Tables 1–4.
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tory standard, the agencies made a number of discretionary choices here—not
merely in the calculation of relevant numbers, on which reasonable people
might differ, but also in choosing the relevant level of stringency (which was
affected—it is important to see—by the complex process of consultation and
negotiation that preceded the full development of the rule). A less aggressive
approach, from a different administration, would not have been difficult to de-
fend. To take just one example, with important implications for environmental
policy in general, the agencies might have discounted, to a modest or not-so-
modest degree, the consumer savings that accounted for the vast bulk of the
monetized benefits.130 This is an important and controversial issue, and so it
will be useful to spend some time on it.

Begin with externalities: Everyone agrees that reductions in externalities
count as benefits. To the extent that a fuel economy requirement reduces stan-
dard air pollutants and greenhouse gases, it produces benefits, even if there are
controversial questions about monetary valuation (recall the SCC). Inclusion of
those benefits is not disputed. If a fuel economy rule produces mortality and
morbidity benefits by reducing emissions of particulate matter, those benefits
must be counted in the analysis. Health benefits uncontroversially count as such
in the analysis. The relevant fuel economy rule produced very large monetary
benefits from reducing externalities—but those benefits, by themselves, were
not nearly enough to justify the very high costs.131

Now put externalities to one side. The issue is much harder insofar as a
fuel economy requirement produces economic benefits for consumers, by ensur-
ing that they will spend less for gasoline. The reason is that consumers can buy
fuel-efficient cars if that is what they want to do. No law prevents them from
purchasing a Toyota Prius or a Toyota Camry Hybrid. The consumer savings
that come from fuel economy requirements are “internalities” rather than exter-
nalities. To the extent that consumers do not appear to care about them, some
people think that they should not count in the analysis.132 If they are right, the
benefits of fuel economy rules start to plummet, and aggressive rules cannot
easily be justified on cost-benefit grounds. Once more: Consumer benefits, not
environmental benefits, accounted for a strong majority of the monetized bene-
fits of the fuel economy rule.

But should those benefits count? As noted, the central problem is that
consumers can of course purchase fuel-efficient cars if they wish. Skeptics ask:
Why should government count as “benefits” economic gains that consumers do
not seek? If consumers fail to purchase fuel-efficient cars, it must be because
they do not want those cars (perhaps because they have other features that they

130. Gayer & Viscusi, supra note 8, at 11. R

131. See id.

132. See id. Contra, Hunt Alcott & Cass R. Sunstein, Regulating Internalities, 34 J. POL’Y ANAL-

YSIS & MGMT. 698 (2015).
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do not like)—which would mean that the consumer benefits are illusory. On
balance, consumers are not (on this theory) made better off at all by fuel econ-
omy rules, and consumer savings ought not to be counted.

If all this is right, the overall benefits from the fuel economy regulation
would be dramatically lower than the Obama Administration found—thus sug-
gesting, on cost-benefit grounds, that a weaker standard would be better.
Without such high consumer savings, it would have been possible to read the
underlying statutes to permit and perhaps to require such a weaker standard.
This, then, is a road not travelled, in which consumer benefits were not
counted, or were heavily discounted, leading to much less stringent standards.

3. A little behavioral economics. I can report that these issues were hardly
ignored during executive branch deliberations. On the contrary, they were dis-
cussed at considerable length. In the end, the agencies offered an emphatically
behavioral justification for counting the consumer savings,133 suggesting that
consumers do not, at the time of purchase, give sufficient consideration to the
economic benefits of fuel efficiency—which means that they can in fact gain
from a fuel economy mandate. The agencies were also influenced by their as-

133. See Light-Duty Vehicle Greenhouse Gas Emission Standards and Corporate Average Fuel
Economy Standards, supra note 124, at 25,510–13. As stated in the preamble to this rule: R

The central conundrum has been referred to as the Energy Paradox in this set-
ting (and in several others). In short, the problem is that consumers appear not to
purchase products that are in their economic self-interest. There are strong theoret-
ical reasons why this might be so:

• Consumers might be myopic and hence undervalue the long-term.
• Consumers might lack information or a full appreciation of information even

when it is presented.
• Consumers might be especially averse to the short-term losses associated with

the higher prices of energy efficient products relative to the uncertain future
fuel savings, even if the expected present value of those fuel savings exceeds the
cost (the behavioral phenomenon of “loss aversion”).

• Even if consumers have relevant knowledge, the benefits of energy-efficient
vehicles might not be sufficiently salient to them at the time of purchase, and
the lack of salience might lead consumers to neglect an attribute that it would
be in their economic interest to consider.

• In the case of vehicle fuel efficiency and perhaps as a result of one or more of
the foregoing factors, consumers may have relatively few choices to purchase
vehicles with greater fuel economy once other characteristics, such as vehicle
class, are chosen.

A great deal of work in behavioral economics identifies and elaborates factors of
this sort, which help account for the Energy Paradox. This point holds in the con-
text of fuel savings (the main focus here), but it applies equally to the other private
benefits, including reductions in refueling time and additional driving. For exam-
ple, it might well be questioned whether significant reductions in refueling time,
and corresponding private savings, are fully internalized when consumers are mak-
ing purchasing decisions.

Id. (citations omitted).
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sessment of the motor vehicles that would result from their regulations: Those
vehicles would be essentially the same except that they would be (a) more fuel-
efficient and hence cheaper to own and (b) more expensive at the time of sale,
with the economic benefit of (a) being far higher than the economic cost of (b).
For that reason, consumers would indeed benefit. In my view, these arguments
were and are reasonable, but the evidence is unclear and disputed, and any
conclusion is rightly taken as controversial.134

4. Numbers up, numbers down. More modestly, the agencies might have
offered different numbers for the “rebound effect”135 (which measures the in-
crease in driving from higher fuel economy, offsetting environmental gains).
The agencies might have made different judgments about the adverse safety
effects of the standards.136 The agencies might have made different projections
about the likely sales of more fuel-efficient (and more expensive) cars. With
lower projections, the anticipated benefits would be reduced as well—and
hence the argument for less stringency would be strengthened.

Consistent with the statutory standard, and emphasizing the consumer
benefits, the agencies might also have chosen a higher level of stringency. Feasi-
bility would have restricted the agencies’ judgments here,137 but in light of the
expected costs and benefits, and the likely capacity of the automobile industry
to meet a higher standard, such a standard would have been lawful, in the sense
that a variety of judgments would almost certainly have survived judicial review.
To be sure, the industry might well have mounted a plausible challenge, but
courts would have been unlikely to overturn agency judgments that call for spe-
cialized knowledge. A more aggressive administration, determined to proceed
as quickly as possible, would have done more, and done so sooner.

D. Permitting and Tailoring

At least at first glance, the EPA’s endangerment finding seemed to trigger
an obligation to issue permit requirements for greenhouse gas emissions from
numerous stationary sources in various parts of the country.138 So the EPA

134. See Hunt Allcott & Christopher Knittel, Are Consumers Poorly Informed about Fuel Economy?
Evidence from Two Experiments (Nat’l Bureau of Econ. Research, Working Paper No.
23076, 2016), https://perma.cc/P2EZ-3LH8; Allcott & Sunstein, supra note 62. R

135. See Joshua Linn, The Rebound Effect for Passenger Vehicles (Res. for the Future, Discussion
Paper No 13-19, 2013), https://perma.cc/KL5M-83FH.

136. See Mark R. Jacobson, Fuel Economy and Safety: The Influences of Vehicle Class and Driver
Behavior 14–20 (Nat’l Bureau of Econ. Research, Working Paper No. 18012, 2012), https://
perma.cc/ZKY9-UNCE.

137. See 42 U.S.C. § 7521(a)(2), (c) (2012); 49 U.S.C. § 32902(a) (2012).
138. See Util. Air Regulatory Grp. v. EPA, 134 S. Ct. 2427, 2436 (2014) (“Under EPA’s view,

once greenhouse gases became regulated under any part of the [CAA], the [Prevention of
Significant Deterioration (PSD)] and Title V permitting requirements [of the CAA] would
apply to all stationary sources with the potential to emit greenhouse gases in excess of the
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thought, and within the executive branch, no one seriously disagreed with it. If
the CAA were interpreted literally, the resulting requirements would apply to
about 6.2 million sources—an intolerable administrative burden for the EPA,
and also a case of regulatory overkill in light of the modest greenhouse gas
reductions that would follow.139

Understanding itself as obliged to proceed, the EPA therefore issued what
it called “the tailoring rule,” which dramatically increased the threshold of emis-
sions that would trigger the permit requirement.140 At the same time, the Rule
imposed regulatory restrictions on covered sources, including sources already
subject to regulation for non-greenhouse gas pollutants, and other new and
existing sources that emit at least 100,000 tons of CO2-equivalent emissions per
year.141 The rule was proposed on September 30, 2009,142 finalized on May 13,
2010,143 and published on June 3, 2010.144

In 2014, a sharply divided Supreme Court struck down the Tailoring Rule,
holding that the EPA cannot use the CAA to regulate new and existing sources
solely on the basis of greenhouse gas emissions.145 The Court’s conclusion—
reminiscent of the view rejected in Massachusetts v. EPA—was that the very fact
that the Tailoring Rule was necessary in order to avoid the clear statutory re-
quirement, demonstrated that the provision did not apply to greenhouse
gases.146

So far as I am aware, the argument that prevailed in the Court was never
even ventured within the executive branch—a fact that might attest to an ab-
sence of imagination there or to real creativity on the part of the lawyers chal-
lenging the regulation. But the practical consequence of the Court’s ruling was
relatively modest. The Court simultaneously held that where a source is other-
wise regulated for a non-greenhouse gas pollutant, then the EPA may regulate

statutory thresholds: 100 tons per year under Title V, and 100 or 250 tons per year under the
PSD program depending on the type of source.”); see also 42 U.S.C. §§ 7470–7479,
7491–7492 (2012) (establishing PSD requirements); id. § 7661 (establishing Title V permit-
ting requirements).

139. Util. Air Regulatory Grp., 134 S. Ct. at 2442–43.
140. See Prevention of Significant Deterioration and Title V Greenhouse Gas Tailoring Rule, 75

Fed. Reg. 31,514 (June 3, 2010) (codified at 40 C.F.R. pts. 51, 52, 70, 71) [hereinafter
Tailoring Rule].

141. See id. at 31,516.
142. EPA, FACT SHEET—PROPOSED RULE: PREVENTION OF SIGNIFICANT DETERIORATION

AND TITLE V GREENHOUSE GAS TAILORING RULE (2009), https://perma.cc/5FP2-
TEFX.

143. EPA, PROPOSED RULES ON CLEAN AIR ACT PERMITS FOR SOURCES OF GREENHOUSE

GAS EMISSIONS UNDER THE PREVENTION OF SIGNIFICANT DETERIORATION PROGRAM

(2010), https://perma.cc/AQ43-2E3D.
144. See Tailoring Rule, supra note 140. R
145. See Util. Air Regulatory Grp. v. EPA, 134 S. Ct. 2427, 2449 (2014).
146. See id. at 2444.
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those sources’ emissions of greenhouse gases as well—which ensured achieve-
ment of the vast majority of the reductions required by the original rule.147

E. Light-Duty Vehicles: Round Two

A second set of light-duty fuel economy standards, covering model years
2017–2025, was proposed by the EPA and the DOT on December 1, 2011.148

In terms of aggregate impact, this was the most important fuel economy rule
for emissions reductions. The agencies finalized their joint rule on August 28,
2012,149 and published it on October 15, 2012.150 As with the final rule setting
standards for model years 2012–2016, this rule established both national CO2

emissions standards and fuel economy standards, ultimately resulting in an av-
erage fuel economy level of 54.5 miles per gallon.151

In total, the 2017–2025 standards are expected to reduce greenhouse gas
emissions by about 2 billion metric tons, reducing oil consumption by about 4
billion barrels in the process. According to the agencies, fuel savings and other
benefits from the standards will far outweigh higher vehicle costs, with annual-
ized net benefits ranging between $19.5 billion and $24.4 billion—and net
benefits totaling between $326 billion and $451 billion over the covered vehi-
cles’ lifetimes.152 (It is worth pausing over those numbers.) Here as well, the rule
depended on a range of contestable judgments of policy and fact, which might
have been different, consistent with legal requirements. And here as well,
higher or lower levels of stringency would not be difficult to justify; the execu-
tive branch had significant discretion. On those counts, the analysis is the same
as for the earlier version of the same basic program.

An important note: This rule was accompanied by a commitment to a
mid-term review, calling for a reassessment on the basis of how matters proceed
in the initial years.153 Here yet again, that commitment was not inevitable; in a
counterfactual world, there would have been no mid-term review. But many
people, inside as well as outside of government, believed that this review was

147. See id. at 2449.
148. See 2017 and Later Model Year Light-Duty Vehicle Greenhouse Gas Emissions and Corpo-

rate Average Fuel Economy Standards, 76 Fed. Reg. 74,854 (proposed Dec. 1, 2011).
149. See Press Release, White House Office of the Press Sec’y, Obama Administration Finalizes

Historic 54.5 MPG Fuel Efficiency Standards (Aug. 28, 2012), https://perma.cc/SU2A-
49RG.

150. See 2017 and Later Model Year Light-Duty Vehicle Greenhouse Gas Emissions and Corpo-
rate Average Fuel Economy Standards, 77 Fed. Reg. 62,624 (Oct. 15, 2012) (codified 49
C.F.R. pts. 523, 531, 533, 536, 537).

151. See id. at 62,627.
152. See id. at 62,663, Table I-19. For more information on the rule’s expected costs and benefits,

see Appendix 2, Tables 5–6.
153. See 2017 and Later Model Year Light-Duty Vehicle Greenhouse Gas Emissions, supra note

150, at 62,652. R
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exceedingly important. (I was enthusiastically in favor of it, and argued vigor-
ously for it, though I was hardly alone.) Markets can be unpredictable, and so
too for technological change. For good Hayekian reasons,154 planners should
build a degree of flexibility into their programs, so as to allow adjustments in
case of surprises, which are essentially inevitable.155

In 2017, the EPA made certain findings based on its mid-term review,
essentially concluding that the plan set out in the original rule was the right
one.156 This proposal was controversial,157 and the Trump Administration is
revisiting it.158

F. Heavy-Duty Vehicles: Round One

Greenhouse gases are emitted by heavy-duty vehicles as well as light-duty
ones. In 2010, the EPA and the DOT proposed the first-ever rule to regulate
the resulting emissions.159 The rule, which was legally optional, was finalized in
2011.160 An imaginable administration would not have issued any such rule.

The rule covered model years 2014–2018, and was estimated to reduce
CO2 emissions by about 270 million metric tons and reduce oil consumption by
about 530 million barrels over the covered vehicles’ lifetimes.161 These standards
are projected to provide annual net benefits totaling $2.2 billion to $2.5 billion,
with aggregate lifetime benefits reaching as high as $49 billion.162 Essentially
the same kinds of discretionary judgments were made here as with prior fuel
economy standards.

154. See Friedrich Hayek, The Use of Knowledge in Society, 4 AM. ECON. REV. 519, 519–20
(1945).

155. For a terrific discussion, see DUNCAN WATTS, EVERYTHING IS OBVIOUS: *ONCE YOU

KNOW THE ANSWER, at ch. 1 (Crown 2011).
156. See EPA, FINAL DETERMINATION ON THE APPROPRIATENESS OF THE MODEL YEAR

2022–2025 LIGHT-DUTY VEHICLE GREENHOUSE GAS EMISSIONS STANDARDS UNDER

THE MIDTERM EVALUATION (2017), https://perma.cc/XF7D-ZE3N.
157. See, e.g., Ryan Beene & John Lippert, EPA Defies Automakers by Keeping Efficiency Standards

Intact, BLOOMBERG (Jan. 13, 2017), https://perma.cc/5TZV-MGAA.
158. See Press Release, EPA, EPA, DOT Open Comment Period On Reconsideration of GHG

Standards for Cars and Light Trucks (Aug. 10, 2017), https://perma.cc/69LU-E2DQ.
159. See Greenhouse Gas Emissions Standards and Fuel Efficiency Standards for Medium- and

Heavy-Duty Engines and Vehicles, 75 Fed. Reg. 74,151 (proposed Nov. 30, 2010).
160. See Greenhouse Gas Emissions Standards and Fuel Efficiency Standards for Medium- and

Heavy-Duty Engines and Vehicles, 76 Fed. Reg. 57,106 (Sept. 15, 2011) (codified at 40
C.F.R. pts. 85, 86, 600, 1033, 1036, 1037, 1039, 1065, 1066, 1068; 49 C.F.R. pts. 523, 534,
535).

161. See id. at 57,106.
162. See id. at 57,125, Table I-5. For more information on the rule’s expected costs and benefits,

see Appendix 2, Tables 7–8.
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G. New Stationary Sources

Some of the most important provisions of the CAA govern new sources.163

After the endangerment finding and associated developments, it seemed fairly
clear that the EPA was under a legal obligation to regulate new sources, though the
timing was not specified, and a lengthy delay would probably have been possi-
ble. With a proposed rule in 2014,164 and a final rule in 2015,165 the EPA im-
posed strict requirements for greenhouse gas emissions from new power plants.

The irony is that while these requirements received a great deal of atten-
tion, their likely impact is modest, and so too their costs and benefits. The
government’s analysis found (and on this count there was no serious dispute)
that because of the economic situation, in which natural gas is less expensive
than coal, new coal-fired power plants are unlikely to be built in the United
States.166 For this reason, even strict regulatory requirements would have essen-
tially no impact, because no coal plants would have to meet them. This point
suggests a more general one, which is that the economics of the energy market
are playing a large role in moving away from coal and hence reducing green-
house gas emissions.

H. Existing Stationary Sources

We now turn to the Clean Power Plan, which is, in some ways, the most
well-known and controversial initiative from the Obama Administration. As
the numbers suggest, the Clean Power Plan is only part of a large panoply of
measures, and it is not the most important in terms of emissions reductions.
But as a symbolic matter, signifying the American commitment, it might well
be second to none.

The starting point is strictly legal. The endangerment finding and associ-
ated developments had another implication: The CAA seemed to require the
EPA to regulate existing sources, though here again the timing was not speci-
fied. Everyone was aware that regulatory restrictions on existing power plants
would raise far more complex questions of economics and policy than similar
restrictions on new ones. If the restrictions called for significant reductions,
they would be expensive. (I use the term “would” rather than “will” throughout

163. See supra Section II.C.
164. See EPA, FACT SHEET: CLEAN POWER PLAN & CARBON POLLUTION STANDARDS KEY

DATES (2014), https://perma.cc/BXA4-78MV.
165. See Standards of Performance for Greenhouse Gas Emissions From New, Modified, and

Reconstructed Stationary Sources: Electric Utility Generating Units, 80 Fed. Reg. 64,509
(Oct. 23, 2015) (codified at 40 C.F.R. pts. 60, 70, 71, 98).

166. See id. at 64,526.



\\jciprod01\productn\H\HLE\42-1\HLE106.txt unknown Seq: 36  5-MAR-18 16:30

266 Harvard Environmental Law Review [Vol. 42

this section, because the Trump Administration is reassessing the Clean Power
Plan and has proposed to rescind it.)167

The rule known as the Clean Power Plan, originally proposed in 2014168

and finalized in 2015,169 would have required states to meet restrictions that
were anticipated to reduce national CO2 emissions from existing power plants
by about 32%, compared with 2005 levels, by 2030.170 Importantly, the Clean
Power Plan would have also achieved emission reductions of other air pollu-
tants, including sulfur dioxide, nitrogen oxide, and fine particulate matter.171

For that reason, it was expected to produce significant public health benefits,
comparable (in monetary terms) to the benefits of greenhouse gas reductions.

The EPA estimated that, by 2030, the Clean Power Plan’s annual compli-
ance costs would be between $5.1 billion and $8.4 billion.172 Nonetheless, the
EPA concluded that the annual climate and health benefits of the rule, ranging
from $34 billion to $54 billion by 2030, easily justified the regulatory imposi-
tion.173 It is important to disaggregate those benefits. A significant amount
came from reduced greenhouse gas emissions, calculated with the benefits of
the SCC; an even greater amount came from health benefits at the higher end
of the estimate.174 Moreover, the EPA noted that some additional benefits—
such as the climate benefits of reducing non-CO2 greenhouse gases—could not
be quantified.175

The Clean Power Plan raised a host of economic, scientific, and legal
questions. The legal objections are numerous and complex.176 Implementation
of the Clean Power Plan was stayed by the Supreme Court,177 and as noted, the

167. See Exec. Order No. 13,783, 82 Fed. Reg. 16,093 (Mar. 28, 2017); see also EPA, REGULA-

TORY IMPACT ANALYSIS FOR THE REVIEW OF THE CLEAN POWER PLAN (Oct. 2017),
https://perma.cc/2ZAW-Q8SN.

168. See Carbon Pollution Emission Guidelines for Existing Stationary Sources: Electric Utility
Generating Units, 79 Fed. Reg. 34,829 (proposed June 18, 2014).

169. See Carbon Pollution Emission Guidelines for Existing Stationary Sources: Electric Utility
Generating Units, 80 Fed. Reg. 64,661 (Oct. 23, 2015) (codified at 40 C.F.R. pt. 60) [here-
inafter Clean Power Plan].

170. See id. at 64,665.
171. See id. at 64,679.
172. See id.
173. See id. These figures all assume a 3% discount rate. See id. Moreover, these ranges include

figures drawn from both the rate-based approach and the mass-based approach. See id. For
an explanation of the two approaches, see EPA, CLEAN POWER PLAN — TECHNICAL

SUMMARY FOR STATES 4–5, https://perma.cc/RD5F-3RUH.
174. The climate benefits were estimated at $20 billion by 2030, while the air pollution health co-

benefits were estimated at $12–34 billion. Clean Power Plan, supra note 169, at 64, 680. R
175. See id. at 64,682. For more information on the rule’s expected costs and benefits, see Appen-

dix 2, Tables 9–10.
176. See Coral Davenport, Appeals Court Hears Challenge to Obama’s Climate Change Rules, N.Y.

TIMES, Sept. 27, 2016, at A13.
177. See West Virginia v. EPA, 136 S. Ct. 1000 (2016).
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Trump Administration has proposed to rescind it, along with the use of much
lower numbers for the SCC.178

In terms of economics and science, any calculation of benefits from the
Clean Power Plan raises familiar challenges; above all, it depends on judgments
about the SCC and about the adverse effects of more standard pollutants (most
notably particulate matter), and also about how to monetize those adverse ef-
fects. It would not be difficult to defend different judgments, which could have
moved the benefits figures up (for example, with a higher SCC) or down (for
example, with a lower SCC or a less optimistic projection of monetized health
benefits from reduction of particulate matter).

Recall, however, that under the CAA, it would have been challenging to
defend a decision not to issue some kind of regulation of greenhouse gas emis-
sions from existing sources. I do not explore the legal technicalities here, but
any such decision would encounter serious legal objections—a point that has
important implications for the Trump Administration.179

I. Heavy-Duty Vehicles: Round Two

In 2016, the EPA and DOT produced a second round of regulations on
heavy-duty vehicles. The rule, which does not appear to be compelled by the
CAA, was finalized on August 16, 2016,180 and published on October 25,
2016.181 According to the EPA and the DOT, the final standards—covering
model years 2018–2027—will lower CO2 emissions by up to 1.1 billion metric
tons, reduce individual fuel costs by up to $170 billion, and decrease fuel con-
sumption by upwards of 82 billion gallons over the lifetimes of the vehicles sold
under the standards.182

In total, the EPA and the DOT estimate that the standards could result in
$230 billion in total net benefits, with benefits outweighing costs by about an

178. See Exec. Order No. 13,783, supra note 103; see also Press Release, EPA, EPA Takes An- R
other Step to Advance President Trump’s America First Strategy, Proposes Repeal of “Clean
Power Plan” (Oct. 10, 2017), https://perma.cc/Z5E9-S7BM.

179. In 2017, the EPA proposed to rescind the Clean Power Plan. EPA, REGULATORY IMPACT

ANALYSIS FOR THE REVIEW OF THE CLEAN POWER PLAN (2017), https://perma.cc/
2ZAW-Q8SN. In the process, it also stated that it would issue an advance notice of pro-
posed rulemaking to obtain ideas on how best to respond to its obligations under the CAA.
Id. at 3. Whether that is a legally acceptable course is beyond the scope of the present
analysis.

180. Press Release, EPA, EPA and DOT Finalize Greenhouse Gas and Fuel Efficiency Stan-
dards for Heavy-Duty Trucks (Aug. 16, 2016), https://perma.cc/94TF-WFE7.

181. See Greenhouse Gas Emissions and Fuel Efficiency Standards for Medium- and Heavy-
Duty Engines and Vehicles-Phase 2, 81 Fed. Reg. 73,478 (Oct. 25, 2016) (codified in 40
C.F.R. pts. 9, 22, 85, 86, 600, 1033, 1036, 1037, 1039, 1042, 1043, 1065, 1066, 1068; 49
C.F.R. pts. 523, 534, 535, 538).

182. See id. at 73,508–09, Table I-11.
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eight-to-one margin.183 Here yet again, some highly discretionary judgments
were made both about analytic questions and about levels of stringency—the
same questions that we have seen (how to assess fuel savings, the rebound ef-
fect, safety effects, and so forth).

VII. ENERGY EFFICIENCY

More quietly, and less glamorously, the Department of Energy (“DOE”)
issued a series of rules governing energy efficiency. Under the statute, standards
must be “technologically feasible and economically justified”184—a phrase that
leaves the DOE with considerable discretion. For example, it could issue stan-
dards that would end up close to the limits of what is technologically feasible, at
least if there was a plausible argument that the resulting requirements did not
fail some form of cost-benefit analysis (“economically justified”). On the other
hand, it could almost certainly understand the statute to require a form of strict
cost-benefit balancing, allowing standards to fall far short of the technologically
feasible.

In light of Executive Order 13,563, mandating cost-benefit balancing,185

the Obama Administration required a demonstration, for energy efficiency reg-
ulations, that the benefits justified the costs and in general, a demonstration
that the particular standard that was chosen ended up maximizing net benefits.
At the same time, the technical assessment on these counts—central to review
by the Office of Information and Regulatory Affairs—was at least complicated
by the fact that many energy efficiency standards emerged from a consensus
process, akin to a negotiated rulemaking, among stakeholders. There were, and
are, the familiar questions about valuation—the SCC yet again, but also how to
handle consumer savings. After all, and as in the context of vehicular choice,
consumers can purchase energy-saving products if they wish. If they decline to
do so, is there a problem with counting the regulatory savings as benefits?
Might that turn out to be unacceptably paternalistic, or miss some kind of wel-
fare loss that consumers must be experiencing?

However these questions might be answered, the basic idea of energy effi-
ciency standards was, and remains, extremely promising, certainly in principle.
If a rule can increase the energy efficiency of refrigerators, greenhouse gas emis-
sions should be reduced, and so too air pollution of other kinds, thus reducing
illness and even death. At the same time, energy efficiency rules do save con-
sumers a great deal of money over the lifetime of refrigerators. An energy effi-
cient refrigerator is far less expensive to operate—and while individual

183. See id. For more information on the rule’s expected costs and benefits, see Appendix 2,
Tables 11–13.

184. 42 U.S.C. § 6295(o)(2)(A) (2012).
185. Exec. Order No. 13,563, supra note 13, at 3821 (“[E]ach agency must . . . propose or adopt a R

regulation only upon a reasoned determination that its benefits justify its costs (recognizing
that some benefits and costs are difficult to quantify) . . . .”).
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consumers are unlikely to get rich as a result, they will save significant sums of
money in the aggregate. It is at least plausible to say that as a result of behav-
ioral biases, such as present bias, some significant part of these savings are real
in the sense that they are not counteracted by consumer losses (in the form, for
example, of refrigerators that do not cool as well or look as nice).186

The Obama Administration finalized over forty energy efficiency regula-
tions under its Appliance and Equipment Standards Program,187 including new
standards for microwave ovens,188 dishwashers,189 and refrigerators.190 Among
the most important of these established energy conservation standards were for
certain classes of air conditioning and heating equipment, and commercial
warm air furnaces.191 Issued on December 17, 2015,192 and published on January
15, 2016,193 the rule is expected to “yield the biggest energy and pollution sav-
ings of any standard issued since [the] Appliance and Equipment Standards
Program began” in 1987.194 The DOE estimated that, by 2048, energy con-
sumption would be 24% lower as a result of the rule.195 It added that the rule
would produce cumulative CO2 savings of up to 885 million metric tons.196

To be sure, the rule was expensive; manufacturers would incur about $711
million per year in increased equipment expenses. At the same time, the DOE
concluded that the rule’s annual benefits—about $2.1 billion in reduced equip-
ment operating costs, about $1.3 billion in reduced CO2 emissions, and about
$135 million in reduced nitrogen oxide emissions—easily offset the costs.197 In

186. See generally Allcott & Sunstein, supra note 62. R
187. See U.S. DEP’T OF ENERGY, SAVING ENERGY AND MONEY WITH APPLIANCE AND EQUIP-

MENT STANDARDS IN THE UNITED STATES (2016), https://perma.cc/GT95-SG8K (noting
that the DOE had “issued 44 new or updated appliance standards across more than 50
products” under the Obama Administration).

188. See Energy Conservation Program: Energy Conservation Standards for Standby Mode and
Off Mode for Microwave Ovens, 78 Fed. Reg. 36,316 (June 17, 2013) (codified at 10
C.F.R. pts. 429, 430).

189. See Energy Conservation Program: Energy Conservation Standards for Dishwashers, 77
Fed. Reg. 59,712 (Oct. 1, 2012) (codified at 10 C.F.R. pts. 429, 430).

190. See Energy Conservation Program: Energy Conservation Standards for Residential Refriger-
ators, Refrigerator-Freezers, and Freezers, 76 Fed. Reg. 57,516 (Sept. 15, 2011) (codified at
10 C.F.R. pt. 430).

191. See Lauren Urbanek, 2015 Closes with New Energy Efficiency Standards that Will Save Con-
sumers and Businesses Billions, Natural Resources Defense Council (Jan. 5, 2016), https://per
ma.cc/M8U5-D7BP.

192. U.S. Dep’t of Energy, supra note 187. R
193. Energy Conservation Program for Certain Industrial Equipment: Energy Conservation

Standards for Small, Large, and Very Large Air-Cooled Commercial Package Air Condi-
tioning and Heating Equipment and Commercial Warm Air Furnaces, 81 Fed. Reg. 2420
(Jan. 15, 2016) (codified at 10 C.F.R. pt. 431).

194. Urbanek, supra note 191. R
195. Id. at 2428.
196. See id. at 2428.
197. See id. at 2429.
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total, the Administration projected that these regulations would save consumers
$550 billion dollars in their first two decades, and produce energy savings
“roughly equivalent to the energy used by all U.S. buildings over one year.”198

For other examples, consider standards for commercial refrigeration
equipment199 and commercial clothes washers.200 The DOE estimated that the
commercial refrigeration equipment standards would yield annual net benefits
between $704 million and $888 million, including about $246 million in annual
CO2 emission reductions.201 With commercial clothes washers, the DOE esti-
mated annual net benefits at $32 million and $38 million, including about $7
million in annual CO2 emission reductions.202 According to one estimate, these
and other energy efficiency standards are expected to produce annual CO2 sav-
ings of 345 million tons by 2020, with cumulative savings reaching 7.9 billion
tons by 2030.203 An account of the various standards is provided in Appendix 2.

CONCLUSIONS

With a paralyzed Congress, the executive branch proved able, between
2009 and 2016, to use regulatory authorities to take a remarkable variety of
steps to reduce greenhouse gas emissions. It is important to see that these steps
were not by any means inevitable. A different administration could have
avoided some or many of those steps, or have undertaken them more lightly. A
different administration could have acted more quickly and more aggressively.
It might have issued more stringent fuel economy standards. It might have
chosen a higher SCC. It might have refused to engage in cost-benefit analysis.
It might have adopted a Clean Power Plan much more quickly.

In terms of what actually happened, the background was established by the
SCC, which helped determine the monetary value of those reductions, as re-
quired by Executive Order 13,563. The wide assortment of domestic measures
was essential to the eventual leadership position of the United States and its
central role in producing the Paris Agreement in 2015.

The latter question deserves an independent treatment, which I cannot
provide in this space. From my own experience, and from friends and col-

198. U.S. Dep’t of Energy, supra note 187. R
199. Energy Conservation Program: Energy Conservation Standards for Commercial Refrigera-

tion Equipment, 79 Fed. Reg. 17,726 (Mar. 28, 2014) (codified at 10 C.F.R. pt. 431).
200. Energy Conservation Program: Energy Conservation Standards for Commercial Clothes

Washers, 79 Fed. Reg. 74,492 (Dec. 15, 2014) (codified at 10 C.F.R. pt. 431).
201. Energy Conservation Standards for Commercial Refrigeration Equipment, 79 Fed. Reg.

17,730 (Mar. 28, 2014) (codified at 10 C.F.R. pt. 431). For more information on the rule’s
expected costs and benefits, see Appendix 2, Table 14.

202. Energy Conservation Standards for Commercial Clothes Washers, 79 Fed. Reg. 74,495
(Dec. 15, 2014) (codified at 10 C.F.R. pt. 431). For more information on the rule’s expected
costs and benefits, see Appendix 2, Table 15.

203. U.S. Dep’t of Energy, supra note 187. R
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leagues who were involved in the negotiations that led to that Agreement, I can
report a widely held conviction: It was only because the United States had acted on
its own that it had sufficient credibility to persuade other nations to join the Agree-
ment, above all China and India. From the standpoint of the United States,
domestic actions were an essential predicate for international negotiation.204

It must be acknowledged that some of those actions, and the decisions that
underlay them, were controversial. I have emphasized that reasonable people
could reach different conclusions. The SCC has been subject not only to legal
challenge (which it has survived205) but also to a wide range of policy objections.
As we have seen, it chooses the global rather than domestic measure (a choice
that I have defended); it selected a low discount rate (though perhaps not low
enough); and its use of the three integrated assessments models has hardly been
met with universal approval.206 The fuel economy and energy efficiency mea-
sures have not been subject to successful legal objections, but some people have
(rightly) noted that the vast majority of the benefits come not from greenhouse
gas reductions but from consumer savings, and have objected that if consumers
would like to purchase fuel-efficient or energy-efficient products, they can do
so—and hence that consumers savings should not be counted.207 In my view,
this objection is unconvincing, but it does raise difficult conceptual and empiri-
cal questions.208

As I have noted, the Trump Administration has reassessed or is reassess-
ing many of these initiatives, and some of them will not survive, certainly not as
they were as of January 20, 2017. But all of the initiatives have significant polit-
ical support, and a repeal via Congress would be extremely challenging. To be
sure, regulations can be rescinded through the ordinary regulatory process.209

But that process usually proves time-consuming,210 and for many of the relevant
regulations, those who are apparently burdened (for example, refrigerator com-

204. The Trump Administration, of course, announced plans to withdraw from the Paris Agree-
ment, but the process of doing so is complicated. For a quick overview, see Robinson Meyer,
Trump and the Paris Agreement: What Just Happened?, THE ATLANTIC (Aug. 4, 2017),
https://perma.cc/WN44-5CVE.

205. Zero Zone, Inc. v. U.S. Dep’t of Energy, 832 F.3d 654, 683 (7th Cir. 2016).
206. Robert S. Pindyck, Climate Change Policy: What Do the Models Tell Us?, 51 J. ECON. LITER-

ATURE 860, 861 (2013).
207. Gayer & Viscusi, supra note 8.
208. Allcott & Sunstein, supra note 62. R
209. On the relevant standards, see Motor Vehicle Manufacturers Ass’n of the U.S. v. State Farm

Mutual Automobile Insurance Co., 463 U.S. 29, 57 (1983), and Fed. Commc’ns Comm’n v.
Fox Television Stations, Inc., 556 U.S. 502, 530 (2009). On the proposal to repeal the Clean
Power Plan, see Press Release, EPA, EPA Takes Another Step to Advance President
Trump’s America First Strategy, Proposes Repeal of “Clean Power Plan” (Oct. 10, 2017),
https://perma.cc/Z5E9-S7BM.

210. See Richard J. Pierce, Jr., Rulemaking Ossification Is Real: A Response to Testing the Ossification
Thesis, 80 GEO. WASH. L. REV. 1493, 1493 (2012).
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panies) participated directly in their creation and might well have an investment
in their maintenance—and hence would strenuously resist their rescission.211 If
so, rescission will be unlikely. As and to the extent that the Trump Administra-
tion undertakes repeal efforts, it might well run into serious legal objections.212

At the same time, it is true that the Clean Power Plan itself was under legal
challenge, which simplifies the route to its rescission—with the qualification
that the existing rescission efforts213 are also likely to face legal objections.

The efforts to reduce climate change between 2009 and 2016 raise a host
of questions about law, politics, economics, science, and the system of separa-
tion of powers in its modern incarnation. For now, we may draw four conclu-
sions. The first is that in the United States, climate change policy has long been
executive branch policy; Congress has been a mere bystander, and federal regu-
lators have a great deal of room to maneuver. The second is that while the
CAA and the various statutes governing energy efficiency were not enacted
with the goal of reducing greenhouse gas emissions, the executive branch has
been able to use them for precisely that purpose, generally without encounter-
ing significant legal objections.214 The third is that notwithstanding the efforts
of the Trump Administration, many of the most important initiatives discussed
here will be altered only modestly or not at all. The fourth is that because of the
efforts of the Trump Administration, significant initiatives are being or will be
scaled back or derailed. All of these conclusions have broad implications for the
contemporary system of separation of powers.

211. An important qualification is the fuel economy standards, extending out to 2025. With sup-
port from significant parts of the automobile industry, the Trump Administration is revisit-
ing the standards insofar as they cover the period from 2021–2025. Press Release, EPA,
EPA, DOT Open Comment Period on Reconsideration of GHG Standards for Cars and
Light Trucks (Aug. 10, 2017), https://perma.cc/5EWN-8NTP.

212. State Farm, 463 U.S. at 57.
213. EPA, REGULATORY IMPACT ANALYSIS FOR THE REVIEW OF THE CLEAN POWER PLAN

(2017), https://perma.cc/2ZAW-Q8SN.
214. For an excellent discussion of this development, see Jody Freeman & David B. Spence, Old

Statutes, New Problems, 163 U. PENN. L. REV. 1 (2014).
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APPENDIX 1215: SOCIAL COST OF CARBON, 2015–2050
(IN 2007 DOLLARS PER METRIC TON OF CO2)216

Discount Rate and Statistic

High Impact
(95th percentile

Year 5% Average 3% Average 2.5% Average at 3%)

2015 $11 $36 $56 $105

2020 $12 $42 $62 $123

2025 $14 $46 $68 $138

2030 $16 $50 $73 $152

2035 $18 $55 $78 $168

2040 $21 $60 $84 $183

2045 $23 $64 $89 $197

2050 $26 $69 $95 $212

215. The following table is reproduced in full from the source cited.
216. INTERAGENCY WORKING GRP. ON SOCIAL COST OF GREENHOUSE GASES, supra note

100, at 4. R
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APPENDIX 2217: SELECTED COST-BENEFIT TABLES

TABLE 1—EPA’S ESTIMATED 2012–2016 MODEL YEAR LIFETIME

DISCOUNTED COSTS, BENEFITS, AND NET BENEFITS

ASSUMING THE $21/TON SCC VALUE218

[2007 DOLLARS]

3% Discount rate $ (billions)

Costs 51.5

Benefits 240

Net Benefits 189

7% Discount rate

Costs 51.5

Benefits 192

Net Benefits 140

TABLE 2—EPA’S ESTIMATED 2012–2016 MODEL YEAR LIFETIME FUEL

SAVED AND GHG EMISSIONS AVOIDED219

2012 2013 2014 2015 2016 Total

Cars Fuel (billion gallons) 4.0 5.5 7.3 10.5 14.3 41.6

Fuel (billion barrels) 0.10 0.13 0.17 0.25 0.34 0.99

CO2eq (mmt)220 49.3 68.5 92.7 134 177 521

Light Trucks Fuel (billion gallons) 3.3 5.0 6.6 9.0 12.2 36.1

Fuel (billion barrels) 0.08 0.12 0.16 0.21 0.29 0.86

CO2eq (mmt) 39.6 61.7 81.6 111 147 441

Combined Fuel (billion gallons) 7.3 10.5 13.9 19.5 26.5 77.7

Fuel (billion barrels) 0.17 0.25 0.33 0.46 0.63 1.85

CO2eq (mmt) 88.8 130 174 244 325 962

217. The following tables are reproduced in full from the sources cited.

218. Light-Duty Vehicle Greenhouse Gas Emission Standards and Corporate Average Fuel
Economy Standards, supra note 124, at 25,346. R

219. Id. at 25,346–47.

220. The acronym “mmt” refers to “million metric tons.”
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TABLE 3—ESTIMATED SOCIETAL BENEFITS ASSOCIATED WITH THE

LIFETIMES OF 2012–2016 MODEL YEAR VEHICLES221

[MILLIONS OF 2007 DOLLARS; 3% DISCOUNT RATE]

Monetized Values (millions) 2012MY 2013MY 2014MY 2015MY 2016MY Sum

Cost of Noise, Accident, -$1,100 -$1,600 -$2,100 -$2,900 -$3,900 -$11,600
Congestion
Pretax Fuel Savings 16,100 23,900 32,200 46,000 63,500 181,800
Energy Security (price shock) 900 1,400 1,800 2,500 3,500 10,100
Value of Reduced Refueling 1,100 1,600 2,100 3,000 4,000 11,900
Time
Value of Additional Driving 2,400 3,400 4,400 6,000 7,900 24,000
Value of PM2.5-related Health 700 900 1,300 1,800 2,400 7,000
Impacts

Reduced CO2 Emissions at Each Assumed SCC Value

Average SCC at 5% 400 500 700 1,000 1,300 3,800
Average SCC at 3% 1,700 2,400 3,100 4,400 5,900 17,000
Average SCC at 2.5% 2,700 3,900 5,200 7,200 9,700 29,000
95th Percentile SCC at 3% 5,100 7,300 9,600 13,000 18,000 53,000

Total Benefits at Each Assumed SCC Value

Average SCC at 5% 20,500 30,100 40,400 57,400 78,700 227,000
Average SCC at 3% 21,800 32,000 42,800 60,800 83,300 240,200
Average SCC at 2.5% 22,800 33,500 44,900 63,600 87,100 252,200
95th Percentile SCC at 3% 25,200 36,900 49,300 69,400 95,400 276,200

221. Id. at 25,537.
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TABLE 4—QUANTIFIED NET BENEFITS ASSOCIATED WITH THE

LIFETIMES OF 2012–2016 MODEL YEAR VEHICLES222

[MILLIONS OF 2007 DOLLARS; 3% DISCOUNT RATE]

Monetized Values (millions) 2012MY 2013MY 2014MY 2015MY 2016MY Sum

Quantified Annual Costs $4,900 $8,000 $10,300 $12,700 $15,600 $51,500
(excluding fuel savings)

Quantified Annual Benefits at Each Assumed SCC Value

Average SCC at 5% 20,500 30,100 40,400 57,400 78,700 227,000
Average SCC at 3% 21,800 32,000 42,800 60,800 83,300 240,200
Average SCC at 2.5% 22,800 33,500 44,900 63,600 87,100 252,200
95th Percentile SCC at 3% 25,200 36,900 49,300 69,400 95,400 276,200

Quantified Net Benefits at Each Assumed SCC Value

Average SCC at 5% 15,600 22,100 30,100 44,700 63,100 175,500
Average SCC at 3% 16,900 24,000 32,500 48,100 67,700 188,700
Average SCC at 2.5% 17,900 25,500 34,600 50,900 71,500 200,700
95th Percentile SCC at 3% 20,300 28,900 39,000 56,700 79,800 224,700

222. Id. at 25,538–39.
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TABLE 5—EPA’S ESTIMATED 2017–2025 MODEL YEAR LIFETIME

DISCOUNTED COSTS, BENEFITS, AND NET BENEFITS

ASSUMING THE 3% DISCOUNT RATE SCC VALUE223

[BILLIONS OF 2010 DOLLARS]

Lifetime Present Value—3% Discount Rate

Program Costs -$150
Fuel Savings 475
Benefits 126
Net Benefits 451

Annualized Value—3% Discount Rate

Annualized costs -6.49
Annualized fuel savings 20.5
Annualized benefits 5.46
Net benefits 19.5

Lifetime Present Value—7% Discount Rate

Program Costs -144
Fuel Savings 364
Benefits 106
Net Benefits 326

Annualized Value—7% Discount Rate

Annualized costs -10.8
Annualized fuel savings 27.3
Annualized benefits 7.96
Net benefits 24.4

223. 2017 and Later Model Year Light-Duty Vehicle Greenhouse Gas Emissions and Corporate
Average Fuel Economy Standards, supra note 150, at 62,663, Table I–19. R
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TABLE 7—ESTIMATED LIFETIME DISCOUNTED COSTS, FUEL SAVINGS,
BENEFITS, AND NET BENEFITS FOR 2014–2018 MODEL YEAR

HEAVY-DUTY VEHICLES225

[BILLIONS OF 2009 DOLLARS]

Lifetime Present Value—3% Discount Rate

Program Costs $8.1
Fuel Savings $50
Benefits $7.3
Net Benefits $49

Annualized Value—3% Discount Rate

Annualized Costs $0.4
Fuel Savings $2.2
Annualized Benefits $0.4
Net Benefits $2.2

Lifetime Present Value—7% Discount Rate

Program Costs $8.1
Fuel Savings $34
Benefits $6.7
Net Benefits $33

Annualized Value—7% Discount Rate

Annualized Costs $0.6
Fuel Savings $2.6
Annualized Benefits $0.5
Net Benefits $2.5

TABLE 8—ESTIMATED LIFETIME REDUCTIONS IN FUEL CONSUMPTION

AND CO2 EMISSIONS FOR 2014-2018 MODEL YEAR

HD VEHICLES226

2014 2015 2016 2017 2018
All heavy-duty vehicles MY MY MY MY MY Total

Fuel (billion gallons) 4.0 3.6 3.6 5.1 5.8 22.1
Fuel (billion barrels) 0.10 0.09 0.08 0.12 0.14 0.53
CO2 (mmt) 50.2 44.8 44.0 62.8 71.7 273

225. Greenhouse Gas Emissions Standards and Fuel Efficiency Standards for Medium- and
Heavy-Duty Engines and Vehicles, supra note 160, at 57,125. R

226. Id. at 57,126.
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TABLE 9—SUMMARY OF THE MONETIZED BENEFITS, COMPLIANCE

COSTS, AND NET BENEFITS FOR THE FINAL GUIDELINES IN 2020, 2025,
AND 2030 UNDER THE RATE-BASED ILLUSTRATIVE PLAN APPROACH227

[BILLIONS OF 2011 DOLLARS]

Rate-based approach, 2020

3% Discount rate 7% Discount rate

Climate benefits $2.8

Air pollution health co-benefits $0.70 to $1.8 $0.64 to $1.7
Total Compliance Costs $2.5 $2.5
Net Monetized Benefits $1.0 to $2.1 $1.0 to $2.0

Non-monetized Benefits Non-monetized climate benefits.
Reductions in exposure to ambient NO2 and SO2.
Reductions in mercury deposition.
Ecosystem benefits associated with reductions in
emissions of NOX, SO2, PM, and mercury.
Visibility impairment.

Rate-based approach, 2025

Climate benefits $10

Air pollution health co-benefits $7.4 to $18 $6.7 to $16
Total Compliance Costs $1.0 $1.0
Net Monetized Benefits $17 to $27 $16 to $25

Non-monetized Benefits Non-monetized climate benefits.
Reductions in exposure to ambient NO2 and SO2.
Reductions in mercury deposition.
Ecosystem benefits associated with reductions in
emissions of NOX, SO2, PM, and mercury.
Visibility impairment.

Rate-based approach, 2030

Climate benefits $20

Air pollution health co-benefits $14 to $34 $13 to $31
Total Compliance Costs $8.4 $8.4
Net Monetized Benefits $26 to $45 $25 to $43

Non-monetized Benefits Non-monetized climate benefits.
Reductions in exposure to ambient NO2 and SO2.
Reductions in mercury deposition.
Ecosystem benefits associated with reductions in
emissions of NOX, SO2, PM, and mercury.
Visibility impairment.

227. Carbon Pollution Emission Guidelines for Existing Stationary Sources: Electric Utility
Generating Units, supra note 169, at 64,680–81. R
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TABLE 10—SUMMARY OF THE MONETIZED BENEFITS, COMPLIANCE

COSTS, AND NET BENEFITS FOR THE FINAL GUIDELINES IN 2020, 2025
AND 2030 UNDER THE MASS-BASED ILLUSTRATIVE PLAN APPROACH228

[BILLIONS OF 2011 DOLLARS]

Mass-based approach, 2020

3% Discount rate 7% Discount rate

Climate benefits $3.3

Air pollution health co-benefits $2.0 to $4.8 $1.8 to $4.4
Total Compliance Costs $1.4 $1.4
Net Monetized Benefits $3.9 to $6.7 $3.7 to $6.3

Non-monetized Benefits Non-monetized climate benefits.
Reductions in exposure to ambient NO2 and SO2.
Reductions in mercury deposition.
Ecosystem benefits associated with reductions in
emissions of NOX, SO2, PM, and mercury.
Visibility impairment.

Mass-based approach, 2025

Climate benefits $12

Air pollution health co-benefits $7.1 to $17 $6.5 to $16
Total Compliance Costs $3.0 $3.0
Net Monetized Benefits $16 to $26 $15 to $24

Non-monetized Benefits Non-monetized climate benefits.
Reductions in exposure to ambient NO2 and SO2.
Reductions in mercury deposition.
Ecosystem benefits associated with reductions in
emissions of NOX, SO2, PM, and mercury.
Visibility impairment.

Mass-based approach, 2030

Climate benefits $20

Air pollution health co-benefits $12 to $28 $11 to $26
Total Compliance Costs $5.1 $5.1
Net Monetized Benefits $26 to $43 $25 to $40

Non-monetized Benefits Non-monetized climate benefits.
Reductions in exposure to ambient NO2 and SO2.
Reductions in mercury deposition.
Ecosystem benefits associated with reductions in
emissions of NOX, SO2, PM, and mercury.
Visibility impairment.

228. Id.
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TABLE 11: SUMMARY OF THE PHASE 2 MEDIUM- AND HEAVY-DUTY

VEHICLE RULE IMPACTS TO FUEL CONSUMPTION, GHG EMISSIONS,
BENEFITS AND COSTS OVER THE LIFETIME OF

MODEL YEARS 2018–2029229

3% 7%

Fuel Reductions (billion gallons) 71-82

GHG Reductions (mmt, CO2eq230) 959-1098

Pre-Tax Fuel Savings ($billion) 149-169 80-87
Discounted Technology Costs ($billion) 24-27 16-18
Value of reduced emissions ($billion) 60-69 48-52
Total Costs ($billion) 29-31 19-20
Total Benefits ($billion) 225-260 136-151
Net Benefits ($billion) 197-229 117-131

TABLE 12: SUMMARY OF THE PHASE 2 MEDIUM- AND HEAVY-DUTY

VEHICLE ANNUAL FUEL AND GHG REDUCTIONS, PROGRAM COSTS,
BENEFITS AND NET BENEFITS IN CALENDAR YEARS

2040 AND 2050231

2040 2050

Fuel Reductions (Billion Gallons) 10.8 13.0
GHG Reduction (mmt, CO2eq) 166.8 199.3
Vehicle Program Costs (including Maintenance; Billions of 2013$) -$6.5 -$7.5
Fuel Savings (Pre-Tax; Billions of 2013$) $53.1 $63.4
Benefits (Billions of 2013$) $24.8 $31.7
Net Benefits (Billions of 2013$) $71.4 $87.6

229. Greenhouse Gas Emissions and Fuel Efficiency Standards for Medium- and Heavy-Duty
Engines and Vehicles-Phase 2, supra note 181, at 73,482. R

230. The acronym “CO2eq” is a measurement of GHG emissions whereby GHGs are calculated
in terms of CO2.

231. Greenhouse Gas Emissions and Fuel Efficiency Standards for Medium- and Heavy-Duty
Engines and Vehicles-Phase 2, supra note 181, at 73,482. R
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TABLE 13—LIFETIME FUEL SAVINGS, GHG REDUCTIONS, BENEFITS,
COSTS AND NET BENEFITS FOR MODEL YEARS 2018–2029

VEHICLES USING ANALYSIS METHOD B232

[BILLIONS OF 2012 DOLLARS]

Category 3% discount rate 7% discount rate

Fuel Reductions (Billion Gallons) 73-82

GHG reductions (mmt, CO2eq) 976-1,098

Vehicle Program (e.g., technology and indirect -$26.5 to -$26.2 -$17.6 to -$17.4
costs, normal profit on additional investments)

Additional Routine Maintenance -$1.9 to -$1.9 -$1.0 to -$1.0
Fuel Savings (valued at pre-tax prices) $149.3 to $169.1 $76.8 to $87.2
Energy Security $6.9 to $7.8 $3.5 to $4.0
Congestion, Crashes, and Noise from Increased -$3.2 to -$3.2 -$1.8 to -$1.8

Vehicle Use
Savings from Less Frequent Refueling $3.4 to $4.0 $1.8 to $2.1
Economic Benefits from Additional Vehicle Use $10.4 to $10.5 $5.7 to $5.7
Benefits from Reduced Non-GHG Emissions $28.3 to $31.9 $13.4 to $15.0

Reduced Climate Damages from GHG Emissions $33.0 to $37.2

Net Benefits $200 to $229 $114 to $131

232. Id. at 73,508–09 (“Table I-11 shows benefits and cost from the perspective of reducing
GHG. As shown below in terms of MY lifetime GHG reductions, and in RIA Chapter 5 in
terms of year-by-year GHG reductions, the final program is expected to reduce more GHGs
over the long run than the proposed program. In general, the greater reductions can be
attributed to increased market penetration and effectiveness of key technologies, based on
new data and comments, leading to increases in stringency such as with the diesel engine
standards. . . .”).
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TABLE 14—ANNUALIZED BENEFITS AND COSTS OF AMENDED

STANDARDS FOR COMMERCIAL REFRIGERATION EQUIPMENT233

million 2012$/year

Low net High net
Primary benefits benefits

Discount rate estimate estimate estimate

Benefits

Operating Cost Savings 7% 710 688 744
3% 900 865 947

CO2 Reduction ($11.8/t case) 5% 73 73 73
CO2 Reduction ($39.7/t case) 3% 246 246 246
CO2 Reduction ($61.2/t case) 2.5% 361 361 361
CO2 Reduction ($117.0/t case) 3% 760 760 760
NOX Reduction ($2,591/ton) 7% 3.01 3.01 3.01

3% 5.64 5.64 5.64
Total Benefits 7% plus 786 to 1,474 764 to 1,451 820 to 1,508

CO2 range
7% 960 937 994
3% plus 978 to 1,666 943 to 1,631 1,026 to
CO2 range 1,713
3% 1,152 1,117 1,200

Costs
Incremental Equipment Costs 7% 256 250 261

3% 264 258 271

Net Benefits

Total 7% plus 530 to 1,218 513 to 1,201 559 to 1,246
CO2 range
7% 704 687 733
3% plus 714 to 1,402 685 to 1,373 755 to 1,442
CO2 range
3% 888 859 929

233. Energy Conservation Standards for Commercial Refrigeration Equipment, supra note 201, R
at 17,730.
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TABLE 15—ANNUALIZED BENEFITS AND COSTS OF PROPOSED ENERGY

CONSERVATION STANDARDS FOR COMMERCIAL

CLOTHES WASHERS234

million 2013$/year

Low net High net
Primary benefits benefits

Discount rate estimate estimate estimate

Benefits

Operating Cost Savings 7% 24 21 20
3% 30 26 38

CO2 Reduction ($12/t case) 5% 2 2 3
CO2 Reduction ($40.5/t case) 3% 7 7 9
CO2 Reduction ($62.4/t case) 2.5% 11 10 13
CO2 Reduction ($119/t case) 3% 23 21 28
NOX Reduction (at $2,684/ton) 7% 0.6 0.55 0.71

3% 0.71 0.64 0.86
Total Benefits 7% plus 27 to 47 24 to 43 33 to 58

CO2 range
7% 32 29 39
3% plus 33 to 53 29 to 47 41 to 66
CO2 range
3% 38 33 48

Costs

Incremental Product Costs 7% 0.02 0.03 0.02
3% 0.03 0.03 0.02

Net Benefits

Total 7% plus 27 to 47 24 to 43 33 to 58
CO2 range
7% 32 29 39
3% plus 33 to 53 29 to 47 41 to 66
CO2 range
3% 38 33 48

234. Energy Conservation Standards for Commercial Clothes Washers, supra note 202, at R
74,495.
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