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The Institute for Policy Integrity at New York University School of Law (Policy Integrity)!
respectfully submits the following comments to EPA regarding its proposed rescission of all
existing greenhouse gas (GHG) standards for motor vehicles (Proposed Rule).? Policy Integrity
is a non-partisan think tank dedicated to improving the quality of government decisionmaking
through advocacy and scholarship in the fields of administrative law, economics, and public
policy.

Pursuant to EPA’s request, the main headers of each section of these comments indicate some of
the main solicitations for comment that are addressed. However, just as EPA did not limit public
comments to those specific solicitations only, these comments address more relevant topics than
indicated solely by the numerical references appended to section headers. Most generally, these
comments explain various ways in which EPA’s Proposed Rule, and the draft regulatory impact
analysis (RIA) on which the Proposed Rule relies, are arbitrary and capricious.

e EPA distorts the plain meaning of “requisite technology” under Section 202 of the Clean
Air Act. In fact, the “requisite technologies” for compliance are widespread and
efficiently address climate change. As EPA’s past analyses have shown, manufacturers
can deploy a range of technologies, including hybrid vehicles and cleaner gasoline
engines, that will deliver trillions of dollars in climate benefits that justify the standards’
costs. Moreover, U.S. standards for motor vehicles can spur further emissions reductions
in foreign countries, delivering even more climate benefits.

e EPA’s theory that existing GHG standards negatively affect overall safety and “economic
freedom” is flawed. The claim is based on an outdated model of scrappage effects and an
overestimate of price elasticity. That old analysis did not apply to medium- or heavy-duty
vehicles at all, and overlooked countervailing effects that could improve safety. The GHG
standards could help promote the overall financial standing of lower-income consumers,
especially as more efficient vehicles begin to enter the used-vehicle market.

! This document does not purport to present the views, if any, of New York University School of Law.

2 Reconsideration of 2009 Endangerment Finding and Greenhouse Gas Vehicle Standards, 90 Fed. Reg. 36,288,
36,288-311 (proposed Aug. 1, 2025) [hereinafter Proposed Rule]. Policy Integrity is submitting a separate comment
letter to this docket on EPA’s separate bases for rescinding its greenhouse gas emissions standards for motor
vehicles, id. at 36,311-24, including the proposed rescission of the 2009 Endangerment Finding.



Contrary to EPA’s assertion, its draft regulatory impact analysis (RIA) informed its
proposed regulatory decisions: EPA admits that part of its reconsideration of the
Endangerment Finding included assessing the standards’ costs and their effectiveness.
Therefore, critical mistakes in EPA’s RIA contribute to the arbitrariness of its Proposed
Rule. For example, EPA ignores billions of dollars in effects by focusing on only the
repeal of the 2024 standards but not the simultaneous proposed repeal of all prior
standards as well. EPA also ignores most externalities in most of its cost-benefit
scenarios, including climate effects and public health effects.

EPA arbitrarily devalues future consumer fuel savings by relying on specious theories and
methods. Neither empirical evidence nor the weight of academic literature supports EPA’s
theories that consumers selectively apply unusually high discount rates to future fuel
savings, that consumers have strictly binding budget constraints that specifically prevent
the purchase of more energy-efficient technologies, or that manufacturers would choose
to trade off performance attributes for fuel economy without substantial savings on
compliance costs. Instead, well-established market failures explain the energy efficiency
gap and justify keeping the GHG standards in place. Erasing all fuel savings after the first
2.5 years, as in Scenarios 4 and 5, is an especially unjustifiable approach to cost-benefit
analysis.

EPA’s new “revealed preference methodologies” in Scenarios 6 and 7 are riddled with
errors, leading to overinflated estimates of compliance costs, consumer welfare effects,
and effects to the electric grid.

EPA’s artificially lowered fuel prices in Scenarios 3 and 5 are internally inconsistent and
inconsistent with historical evidence on supply-side effects on global oil prices.

EPA fails to support its claims that leakage significantly affects the contribution of new
U.S. motor vehicles to climate change and the effectiveness of U.S. GHG standards. EPA
offers no evidence for its various vague theories of leakage, ignores how standards
actually may affect rates of driving versus other transportation options, ignores the
positive international spillover effects of U.S. regulations, and ignores how consumers
will likely efficiently sort their purchase and utilization of electric, hybrid, and gasoline-
powered vehicles.
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1. The “Requisite Technologies” for Compliance Are Widespread and
Efficiently Address Climate Change (C-12, C-14, C-25)

EPA posits that “there is no ‘requisite technology’ for emission control for light- and medium-
[and heavy-] duty vehicles because reducing GHG emissions from such vehicles to zero would
not measurably impact GHG concentrations in the atmosphere or the rate of global climate
change.” EPA distorts the plain meaning of “requisite technology” under Section 202 of the
Clean Air Act by suggesting it is insufficient for technology simply to address vehicles’
“contribut[ion] to climate change, and instead interpreting the phrase to require the elimination
of the entire threat to public welfare: “To qualify as a ‘requisite technology’ with any measurable
impact on the identified danger, an engine design or device would need to remove GHGs already
present.””

This interpretation ignores that the Clean Air Act broadly defines a “standard” as simply “a
requirement” to “/imit[ ] the quantity, rate, or concentration of emissions”*—a limit, not a
prohibition. A range of technologies—including not just battery-electric vehicles (BEVs or EVs)
and hybrid vehicles, but also efficiency improvements for gasoline vehicles—exists to
meaningfully limit U.S. motor vehicles’ contributions to climate change. Contrary to EPA’s
assertions, the standards do not require sole use of EVs. (See infra Section 1B.)

The 2024 standards for light- and medium-duty vehicles, for example, were projected to deliver
$1.6 trillion in climate benefits (present value at a 2% discount rate).” Similarly, the 2024
standards for heavy-duty vehicles were projected to deliver $220 billion in climate benefits
(present value at a 2% discount rate).® Those climate benefits alone justify the standards’
technology costs, even without counting additional health gains, energy security benefits, and
consumer savings.’ Those monetized climate benefits almost certainly underestimate the
standards’ full gains in addressing climate change, not only because the social cost of greenhouse
gas metrics are conservative underestimates,'? but because U.S. standards for motor vehicles can
spur further emissions reductions in foreign countries, as explained next.

1A. EPA Ignores How Standards Can Spur Reciprocal Reductions in Foreign
Countries

EPA tries another tack by suggesting the “requisite technology” does not exist because “in
reality, only dramatic reduction in foreign emissions, as well as reductions from domestic

3 Proposed Rule, 90 Fed. Reg. at 36311.

442 U.S.C. § 7521(a)(1)-(2).

3 Proposed Rule, 90 Fed. Reg. at 36311.

642 U.S.C. § 7602(k) (emphasis added).

7 Multi-Pollutant Emissions Standards for Model Years 2027 and Later Light-Duty and Medium-Duty Vehicles,
89 Fed. Reg. 27842, 27860, tbl. 8 (Apr. 18, 2024) [hereinafter 2024 LMDV Rule].

8 EPA, GREENHOUSE GAS EMISSIONS STANDARDS FOR HEAVY-DUTY VEHICLES: PHASE 3—REGULATORY IMPACT
ANALYSIS at 816 tbl. 8-8 (2024), https://perma.cc/D7SJ-9YC2 [hereinafter 2024 HDP3 RIA].

9 Id. (showing $24 billion in gross vehicle costs); 2024 LMDV Rule, 89 Fed. Reg. at 27860, tbl. 8 (showing $870
billion in gross technology costs).

10 See separate comments, submitted to this docket by Policy Integrity and other organization, on the social cost of
greenhouse gases.




sources regulated under other provisions of the CAA, would have any meaningful impact on the
global climate change concerns.”!! For starters, EPA cannot point to its own inaction under
“other provisions of the CAA” as an excuse to also not take viable action under Section 202.
Congress not only authorized but also expected EPA to tackle pollution programs one step at a
time.!?

Additionally, EPA ignores the evidence that, contrary to its unsubstantiated claims about foreign
leakage (see infra Section 7 on leakage), foreign countries may in fact be just as—or even more
likely to—reciprocally reduce their own emissions in response to U.S. emissions-cutting policies
and goals.

Growing evidence of such reciprocal foreign reductions means that every ton of emissions
reduced in the United States may be worth several additional tons of reductions abroad, which
could more than offset any leakage to the extent it exists. And because greenhouse gases are
global pollutants, each ton reduced abroad also directly benefits U.S. health and welfare. Many
factors can explain these reciprocal reductions, including:

e technological spillovers, as R&D advances triggered by U.S. policies in turn make
reductions abroad cheaper as well;

e policy diffusion, as U.S. leadership overcomes potential first-mover disadvantages and
learning-through-doing leads to cost reductions that other countries can also implement;
and

e tit-for-tat dynamics, with U.S. signals of credible commitments to address the global
collective action problem posed by climate change spurring other countries to follow
suit.'3

! Proposed Rule, 90 Fed. Reg. at 3612.

12 Massachusetts v. EPA, 549 U.S. 497, 524 (2007) (“Agencies, like legislatures, do not generally resolve massive
problems in one fell regulatory swoop. . . . And reducing domestic automobile emissions is hardly a tentative step.
Even leaving aside the other greenhouse gases, the United States transportation sector emits an enormous quantity of
carbon dioxide.”).

13 See generally Peter H. Howard & Jason A. Schwartz, Think Global: International Reciprocity as Justification
for a Global Social Cost of Carbon, 42:S COLUM. J. ENVTL. L. 203, 227-38 (2017) (explaining various factors that
could contribute to reciprocity). A large body of economic research on public goods indicates that cooperation is
both possible and probable, though the amount can depend on a variety of factors. See, e.g., Wolfgang Buchholz &
Todd Sandler, Global Public Goods: A Survey, 59(2) J. OF ECON. LIT., 488 (2021); Ananish Chaudhuri, Sustaining
Cooperation in Laboratory Public Goods Experiments: A Selective Survey of the Literature, 14 EXPERIMENTAL
ECON. 47 (2011); Peter Katusc¢ak, & Tomas Miklanek, What Drives Conditional Cooperation in Public Good
Games?, 26 EXPERIMENTAL ECON., 435 (2022); Morgan R. Frank et al., Detecting Reciprocity at a Global Scale, 4
ScI. ADVANCES, Jan. 3, 2018.



Table 1: Estimates of Reciprocal International Reductions

Additional Foreign Tons of
Likely Mechanism CO: Cut for Every 1 Ton of

U.S. Emissions Reductions

Linsenmeier, Mohommad & RIS AC iS00 Positive
Schwerhoff (2022)'4

Larsen, Pitt et al. (2023)'° Technological spillovers 2.4-2.9 tons

Houser, Larsen & Tit-for-tat goal pledges for  2.5-3.9 tons
Greenstone (2023)'¢ year 2030

Houser, Larsen & Tit-for-tat goal pledges for ~ 7-10.8 tons
Greenstone (2023) year 2050

EPA fails to consider how its GHG standards have already helped spur, and will continue to help
spur, additional international reductions through technology spillovers, policy diffusion, and tit-
for-tat dynamics.

1B. Existing Standards Are Not an EV Mandate, as a Broad Range of
Technologies Can Achieve Compliance

EPA implies that the “requisite technology” for vehicles to comply with the Clean Air Act
“would, at minimum, require a complete change from internal combustion engines to EVs or
another zero-emission technology.”!” Such claims about the standards amounting to EV
mandates are false.

In 2024, for example, EPA assessed multiple alternative scenarios to test its analytical sensitivity
around the deployment of battery-electric vehicles for both light- and medium-duty vehicles. In

14 Manuel Linsenmeier et al., The International Diffusion of Policies for Climate Change Mitigation, 17 fig.4
(IMF Working Paper 22-115, 2022); see also Manuel Linsenmeier et al., Global Benefits of the International
Diffusion of Carbon Pricing Policies, 13 Nat. Climate Change 679, 683 (2023) (“Empirical studies . . . find that
leakage is a very minor or no concern.”) (citing A. Dechezlepretre et al., Searching for Carbon Leaks in
Multinational Companies, 112 J. Env’tl. Econ. Mgmt. 102,601 (2022); S. M. S. U. Eskander & S. Fankhauser, The
Impact of Climate Legislation on Trade-Related Carbon Emissions 1996-2018, 85 Env’tl. Res. Econ. 167 (2023); H.
Naegele & A. Zaklan, Does the EU ETS Cause Carbon Leakage in European Manufacturing?, 93 J. Env’tl. Econ.
Mgmt. 125 (2019)).

15 KATE LARSEN ET AL., RHODIUM GROUP, GLOBAL EMERGING CLIMATE TECHNOLOGY DIFFUSION AND THE
INFLATION REDUCTION ACT (2023), https://perma.cc/2TLR-SCCA.

16 Trevor Houser et al., Does the World Free Ride on U.S. Pledges to Reduce Greenhouse Gas Emissions?
Evidence from the Paris Climate Agreement, at 2 (U. Chicago EPIC Working Paper 2023-146, 2023). Note that
earlier work by Houser and Larsen estimated a climate reciprocity ratio of 6.1-6.8 tons based on a similar
preliminary methodology. TREVOR HOUSER & KATE LARSEN, RHODIUM GROUP, CALCULATING THE CLIMATE
RECIPROCITY RATIO FOR THE U.S. (2021), https://perma.cc/SVNF-WHIW.

17 Proposed Rule, 90 Fed. Reg. at 36311-12; id. at 36306 (“[OJur GHG emission standards mandate an increased
and faster shift from gasoline-fueled vehicles to electric vehicles™); id. at 36307 (“[S]ection 202(a) . . . does not
clearly authorize the EPA . . . to mandate a shift from gasoline-powered vehicles to electric vehicles.”); id. (“EPA’s
rulemakings . . . have included electric vehicle mandates”).



particular, EPA assessed alternate scenarios with higher-than-expected battery costs,'® slower-
than-expected consumer acceptance of battery-electric vehicles,'® or lower-than-expected
battery-electric production,?® as well as—notably—both a scenario in which “no additional
BEVs” are deployed for compliance “beyond the no-action” baseline scenario,?! and a (highly
unrealistic) scenario in which “no new BEVs” at all are introduced “above base year MY 2022
fleet” (even though additional BEV penetration is expected in a no-action baseline with no
regulatory standards).?? In all these sensitivity runs, EPA projected compliance in MY 2027,
though at higher costs.?

In other words, while EVs are often a low-cost compliance option for manufacturers and
consumers, they were not “requisite” to implementation of the 2024 standards, and the 2024 rule
certainly did not compel a “complete change” from gasoline to EVs. As EPA explained in 2024,
“The standards are technology neutral. EPA expects that manufacturers will choose to produce a
diverse range of clean vehicles under the standards, including cleaner gasoline vehicles, hybrids
(HEVs), and plug-in hybrid electric vehicles (PHEVs), and full battery electric vehicles (BEVs).
This will translate into more vehicle options for consumers in the showroom.”?*

1C. Consumer Interest in Fuel Efficiency and EVs Is Steady

EPA asserts that consumer interest in EVs and fuel-efficient vehicles has declined since 2024.
However, even as EPA notes that baseline EV sales will likely decrease after tax credits expire,?
the recent surge in EV purchases to take advantage of the expiring credits reveals a healthy
consumer demand for EVs. Consumer interest in PHEVs, including extended range electric
vehicles (EREV), is also growing.?®

8 EPA, MULTI-POLLUTANT EMISSIONS STANDARDS FOR MODEL YEARS 2027 AND LATER LIGHT-DUTY AND
MEDIUM-DUTY VEHICLES—REGULATORY IMPACT ANALYSIS at 12-48, 12-61 (2024), https://perma.cc/RXY4-ZJU4
[hereinafter 2024 LMDV RIA].

19 1d. at 12-50.

20 1d. at 12-51.

2 1d. at 12-52.

22 Id. at 12-63.

B E.g., id. at 12-63 to 12-64 (showing light-duty vehicles at 167 grams/mile in MY2027, versus a projected target
of 169 grams/mile; and showing medium-duty vehicles at 459 grams/mile in MY2027, versus a projected target of
461 grams/mile). See also EPA, Multi-Pollutant Emissions Standards for Model Years 2027 and Later Light-Duty
and Medium-Duty Vehicles—Response to Comments at 2121-22 (2024), https://perma.cc/37F3-48YW (“In the final
rulemaking, we clarify the nature of the standards and demonstrate several alternate pathways for compliance in the
RIA in addition to the central case. We have demonstrated multiple potential compliance pathways that include ICE
vehicle, hybrids, BEVs, and PHEVs. See sensitivity scenarios in Chapter 4.1 and Chapter 12.1.4 of the RIA. Among
alternative pathways, we demonstrate that manufacturers can comply with these standards without increasing the
market share of BEVs (i.e., see the No Additional BEVs case, RIA Chapter 12.1.4.4 and Section IV.F.5 of the
Preamble).”).

24 BPA, Regulatory Announcement: Multi-Pollutant Emissions Standards for Model Years 2027 and Later Light-
Duty and Medium-Duty Vehicles: Final Rule at 2 (Mar. 20, 2024), https://perma.cc/KWD8-PQ3C.

25 EPA, Reconsideration of 2009 Endangerment Finding and Greenhouse Gas Vehicle Standards—Draft
Regulatory Impact Analysis at 5-8 (2025) [hereinafter 2025 Draft RIA].

26 Kevin Laczkowski et al., Could Extended-Range EVs Nudge More Car Buyers Toward Full Electric?,
McKinsey & Co., Feb. 10, 2025, https://perma.cc/JBH8-C752 (finding that 40% of U.S. consumers would consider
purchasing a plug-in hybrid, battery-electric, or extended-range electric vehicle if available); Deloitte, EV Inertia



EPA ignores significant evidence that consumers support increasing fuel efficiency. In 2025, a
Consumer Report Survey found strong support for fuel efficiency and emissions standards.?’
Consumers continue to list fuel efficiency as the attribution with “the most room for
improvement” in their own vehicle, and their perception is that producers do not voluntarily
respond to this demand.?® That survey found that fuel efficiency is the number one attribute
where consumers demand improvements, ranking higher than horsepower, vehicle size, or other
performance attributes.?’ The results echo past surveys by the Consumer Federation of America,
the American Lung Association, and the Pew Research Center showing bipartisan support for
more stringent fuel efficiency standards.*’

1D. EPA Ignores Reasonable Alternatives, Such As Returning to the 2021
Standards

EPA suggests that its various additional justifications—including characterizing EPA’s most
recent standards from 2024 as an illegal or uneconomic “EV mandate”3!—warrant complete
rescission of all existing GHG standards. Even if EPA’s arguments against the 2024 standards
had merit (they do not), such a maximalist response is neither inevitable nor appropriate. EPA
failed to consider any reasonable alternatives to its proposed complete rescission of all existing
standards. EPA did not, for example, consider a simple rollback to the standards EPA set for
light-duty vehicles in 2021%?—standards with which manufacturers have been complying for
years already, with tremendous net benefits to consumers, public health, and the environment.
EPA is required by executive order®? and principles of administrative law>* to consider
reasonable alternatives but has failed to do so here.

2. EPA Relies on an Unsound Scrappage Analysis (C-13, C-14)

EPA attempts to justify its proposed repeal of the existing GHG standards by alleging the
standards will increase prices and “the resulting increase in price disincentivizes consumers from

Returns as Hybrid Popularity Grows, Jan. 6, 2025, https://perma.cc/KE9F-X7NQ (finding U.S. intent to purchase a
plug-in or regular hybrid vehicle growing, while interest in EVs remained relatively steady).

27 Consumer Reports, January 2025 Fuel Economy Survey Fact Sheet, https://perma.cc/MF58-TNG4.

28 Id. (84% believe manufacturers “should continue to improve fuel economy,” but only 27% believe
manufacturers “care about lowering fuel costs for their customers”).

2 Id

30 Consumer Federation of America, Consumer Attitudes Towards the Rollback and Freeze of Fuel Economy
Standards (2019), https://perma.cc/EMIJ3-N2FC; American Lung Assoc., New Poll: Voters Support Strong EPA
Fuel Efficiency Standards, Mar 28, 2018, https://perma.cc/3PWZ-JU56; Alec Tyson & Brian Kennedy, Pew
Research Ctr., Two-Thirds of Americans Think Government Should Do More on Climate, June 23, 2020,
https://perma.cc/ZQ6V-GRSJ.

31 See supra note 17.

32 Revised 2023 and Later Model Year Light-Duty Vehicle Greenhouse Gas Emissions Standards, 86 Fed. Reg.
74434 (Dec. 30, 2021).

33 Exec. Order 12866 § 6(a)(3)(C)(iii), 58 Fed. Reg. 51735, 51741 (Oct. 4, 1993).

34 Bridget Pals & Max Sarinsky, Rescissions without Reasons: How Barebones Deregulatory Proposals Flout
Legal Requirements (2025), https://policyintegrity.org/files/publications/Barebones Rescissions Brief vF.pdf.



purchasing new vehicles and keeps less efficient vehicles on the road for longer.”*> EPA further
attempts, without evidence, to assert that the standards will affect turnover not just of the light-
duty markets but will also “result in a decrease in new commercial vehicle sales”—even though
EPA acknowledges that commercial vehicle owners and fleet operators should consider the “total
cost of ownership in determining when to purchase new commercial vehicles,”*® which would
naturally include future fuel savings and the net private benefits projected from the medium- and
heavy-duty standards. (See infra, Section 4C, on how market failures affect supply and demand
decisions and contribute to the energy efficiency gap for medium- and heavy-duty standards.)

EPA separately claims that delayed turnover of the existing fleet will also be driven by “some
consumers rejecting battery electric and fuel cell vehicle technologies.”” This claim relies on the
faulty premise that consumers will be forced to purchase battery-electric vehicles or fuel-cell
vehicles that they do not want. As explained above (see supra Section 1B), manufacturers were
expected to continue to offer a range of vehicle designs under the 2024 standards, including
cleaner gasoline vehicles, hybrids, and plug-in hybrids. Moreover, as also explained above (see
supra Section 1C), consumer interest in electric vehicles is in fact steady or growing.

EPA next claims that a price-driven delay in fleet turnover will negatively impact both air quality,
“because older vehicles tend to emit higher levels of air pollutants,”® and safety, including “a
higher risk to drivers and passengers and delay the safety benefits provided by new vehicles.”’

To support this entire argument in favor of the proposed rescissions, EPA produces no new
analysis but instead simply cites an outdated analysis from its now-defunct attempt in 2020 to
rollback earlier vehicle standards. That analysis was plagued with fundamental errors and
omissions, many of which the agency itself acknowledged in the recent past, as detailed below.

2A. EPA Relies on an Outdated, Flawed Model

EPA does not model price elasticity, vehicle demand, fleet turnover, scrappage, or vehicle safety
in its 2025 Proposed Rule or in the draft RIA (except a very basic and problematic look at
vehicle sales in Scenarios 6 and 7 of the draft RIA; see infra Section 5 for a critique of the
analysis in those scenarios). Instead, EPA relies on modeling from the 2020 “SAFE Rule” based
on the National Highway Traffic Safety Administration (NHTSA)’s “CAFE model.”*? That
model is out of date and has faced significant critical comments in the past.

During the SAFE rulemaking, NHTSA for the first time developed a reduced-form scrappage
model where new vehicle price directly affects the scrappage rate of used vehicles, and indirectly
affects fleet size. As shown by Policy Integrity in comments on previous rulemakings, standard
economic theory does not support NHTSA’s modeling assumptions that new vehicle price

35 Proposed Rule, 90 Fed. Reg. at 36312 n.108 (citing to 85 Fed. Reg. 24174 (Apr. 30, 2020) “for additional
discussion on this topic.”); id. at n.109 (also citing 85 FR 24626 for “discussion of the impact of higher vehicle
prices on slowing fleet turnover”).

36 Id. at 36312.

37 Id. at 36313.

38 Id. at 36313.

39 Id. at 36313.

40 See supra note 35.
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directly induces consumers to extend the useful life of their vehicles and, in turn, to increase fleet
size.*! Instead, increases in new vehicle prices lead to increases in used vehicle prices, holding
vehicle features constant, which in turn leads to a decrease in scrappage and an increase in the
supply of used vehicles. Modeling these two markets separately and their explicit connections, as
well as other key age-related factors that drive scrappage, is necessary to ensure consistency with
standard economic theory, which predicts that an increase in new vehicle prices will lead to a
total fleet size that will either stay the same or decrease.*

The potential for non-standard results upon which EPA relies are driven by NHTSA’s decision in
2018 to not connect the vehicle sales model and scrappage models. As shown in the SAFE
Rule’s draft RIA in 2018, these models can jointly produce results that run counter to economic
theory: namely, with standards somehow producing an overall increase in fleet size.*> As shown
by Bento et al. (2020), this counterintuitive result on fleet size was driven in large part by the
lack of feedback links between the demand and scrappage modules.** Even when the model do
not produce these impossible results, as in the SAFE Rule’s final RIA in 2020, the results are not
reliable due to this underlying feature. This fundamental error—the lack of linkages between
vehicle demand and scrap decisions—was not corrected for the 2020 Final Rule;* rather, the
distortion was hidden by the offsetting increase in the estimate of the elasticity of demand to -1
(see infra Section 2D for critiques on elasticity).

The 2020 scrappage module is also problematic for additional reasons, such as the omission of
key variables that are standard in the econometric estimation literature.*® Variables omitted from
the scrappage model include scrappage value and costs of maintenance, turnover rates,
technological improvements in safety technology, and percent of imported vehicles.*’

Beyond the original flaws in the 2020 analysis, that analysis is increasingly out of date. EPA has
not, for example, updated the results of the 2020 model to account for changes in vehicle market
conditions since 2020 or the newest academic literature on vehicle production, consumption, and
safety. For example, there have been fundamental changes in U.S. vehicle fleet composition
since 2020 due to the increased presence of EVs and plug-in hybrids.*® The 2020 analysis
assumed a single representative consumer,* but important differences in consumer preferences

41 Comments from Policy Integrity to EPA on the SAFE Vehicles Rule for Model Years 2021-2026 Passenger
Cars and Light Trucks at 6070, Oct. 26, 2018, [hereinafter Policy Integrity 2018 Comments],
https://policyintegrity.org/documents/Emissions_Standards EPA NHTSA Comments Oct2018.pdf.

42 Antonio Bento, Kevin Roth & Yiou Zuo, Vehicle Lifetime Trends and Scrappage Behavior: Trends in the U.S.
Used Car Market, 39 THE ENERGY JOURNAL 159, 178 (2018).

# Policy Integrity 2018 Comments, supra note 41, at 87.

4 Antonio Bento et al., Estimating the Costs and Benefits of Fuel-Economy Standards, 1 ENVTL. & ENERGY
PoL’Y & THE ECON. 129, 133, 154 (2020).

4585 Fed. Reg. at 24626 (discussion the minor changes made in the scrappage model); id. at 24629 (“While the
agencies recognize that there are certain advantages to a structural model, they disagree that the sales of new and
used vehicles must be modeled simultaneously.”).

% Policy Integrity 2018 Comments, supra note 41, at 72-73.

Y 1d.

48 Argonne Nat’l Laboratory, EV Model Availability and Sales (updated July 2025), https://perma.cc/Y9CD-9CRB
(showing a five-fold growth in EV sales from 2020 to 2024, with EV market share at 10.9% as of December 2024).

4 Note, for example, that the SAFE Rule analysis of sales did not include any sensitivity analyses by type of
vehicle purchased (i.e., data were national), which implies an assumption of a single representative light-duty
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for EVs relative to gasoline vehicles may impact fleet composition (even in the absence of EV
subsidies). Xing et al. (2021) use vehicle characteristics and purchase data from 2014 with a
discrete choice model of new passenger vehicle demand to then simulate sales of different makes
and models in the absence of federal income tax credits for EVs.?° They find that 71.2% of
consumers who purchased an EV in the data would have sti// purchased an EV in absence of the
tax credit. The vast majority of the 28.8% of consumers who would switch away from EVs in the
absence of federal tax credits shift their purchases either to relatively efficient gasoline cars (with
an average fuel economy of 27.2 mpg) or to hybrid cars (with an average fuel economy of 45
mpg).>! Few to no EV-consumers would instead have purchased a larger vehicle, such as a SUV
or light truck. The results suggest EV consumers have preferences for fuel efficiency and vehicle
type that can be different from non-EV consumers. Using the results of a sales model that
assumes a single representative consumer, when heterogeneous preferences exist especially
around EVs, can lead to inaccurate predictions of how GHG standards will affect new vehicle
demand and scrappage.

Furthermore, the presence of alternative local/ modes of transportation, such as ride sharing and
public transportation, were not incorporated into the 2020 analysis of how the standards would
affect consumer demand for new and used vehicles. Evidence suggest that the continued growth
in use of ride-sharing services is associated with a reduction in household vehicle ownership.3?
Public transportation ridership continues to recover from pandemic-era levels.>* Alternative
modes of transportation (such as bicycles, bike shares, and e-bikes) are increasingly popular and
may reduce vehicle ownership.>*

consumer. NHTSA & EPA, Preliminary Regulatory Impact Analysis—The Safer Affordable Fuel-Efficient (SAFE)
Vehicles Rule for Model Year 2021-2026 Passenger Cars and Light Trucks 946-953 (2018) [hereinafter SAFE Rule
PRIA]; see also NHTSA & EPA, Final Regulatory Impact Analysis—The Safer Affordable Fuel-Efficient (SAFE)
Vehicles Rule for Model Year 2021-2026 Passenger Cars and Light Trucks 860 (2020) [hereinafter 2020 SAFE
FRIA] (“Even assuming a theoretically and econometrically correct model was possible, this relationship (that the
data are insufficient to explain the individual consumer level decision making process of purchasing a new LDV) is
impossible to evaluate at the current data aggregation level. Future research may focus on constructing an aggregate
price elasticity of demand from consumer level data utilizing discrete choice modeling or something similar.
However, constructing such models and integrating them into the simulations of the final rule are beyond the scope
of this analysis.”).

30 Jianwei Xing et al., What Does an Electric Vehicle Replace?, 107 J. Envtl. Econ. & Mgmt. 102432 (2021).

STd.

52 Yanghao Wang et al., Impact of Ride-Huailing Usage on Vehicle Ownership in the United States, 101 Transp.
Res. Pt. D 103085 (2021); Yuanyuan Zhang & Yuming Zhang, Examining the Relationship between Household
Vehicle Ownership and Ridesharing Behaviors in the United States, 10 Sustainability 2720 (2018); Francisco
Benita, Rides of Change: Evaluating the Influence of Uber and Lyft on U.S. Household Car Ownership (Working
Paper, 2025) (summarizing the recent literature).

53 Fed. Transit Admin., National Transit Summaries and Trends—2023 Edition (2024),
https://www.transit.dot.gov/ntd/national-transit-summaries-and-trends-ntst; Am. Public Transp. Assoc., New APTA
Reports Show Strong Industry Growth, U.S. Ridership Reaching 85 Percent of Pre-Pandemic Levels and Rising,
May 14, 2025, https://perma.cc/4D2Z-UVEQ; Yuxin Zhang & Dafeng Xu, The Bus Is Arriving: Population Growth
and Public Transportation Ridership in Rural America, 95 J. Rural Stud. 467 (2022).

34 See, e.g., Rounaq Basu & Joseph Ferreira, Planning Car-Lite Neighborhoods: Does Bikesharing Reduce Auto-
Dependence?, 92 Transp. Res. Pt. D 102721 (2021) (finding new bikeshare stations in Massachusetts reduce vehicle
ownership per household by 2.2%); Nat’l Assoc. of City Transp. Officials, Half a Billion Trips: On Shared
Micromobility Since 2010 (2022), https://nacto.org/wp-content/uploads/2020-

12



Finally, NHTSA made key parameter assumptions that differ from EPA. For example, the
elasticity of demand in the final SAFE rule was -1.> This choice considerably exceeds EPA’s
more recent choice of -0.4 (in absolute value).>¢

2B. EPA Previously Cautioned Against Using NHTSA’s Scrappage Module

Prior to the SAFE Rule, EPA and NHTSA had never modeled scrappage. During the SAFE
rulemaking, EPA expressed concern over the use of NHTSA’s untested reduced-form model,>’
saying “we don’t believe these [sales and scrappage] models have received sufficient scrutiny to
be used in such a significant policy process.”® In fact, EPA went as far as to explicitly state
“EPA does not support the use of the CAFE consumer choice and scrappage model for a primary
analysis for the NPRM standard setting. . . . Our review to date of the scrappage model identifies
counter-intuitive results that raise questions about its suitability for policy modeling.”® EPA fails
to explain why it does not share those same concerns now. If anything, as detailed above, the
model has only grown more out of date.

2C. The Analysis Does Not Apply to Medium- and Heavy-Duty Vehicles

The 2020 scrappage analysis that EPA now cites as a justification for repealing its standards “for
light-, medium-, and heavy-duty vehicle[s]"® in fact addressed only light-duty vehicles, not
medium- or heavy-duty vehicles.®' EPA thus offers no empirical support at all for using this
turnover argument to justify repealing standards for medium- and heavy-duty vehicles.

Though EPA assumes with no evidence that commercial fleet operators will consider the “total
cost of ownership in determining when to purchase new commercial vehicles,” and so standards
will “result in a decrease in new commercial vehicle sales,”? there is evidence to the contrary.
Kurani et al. (2023), in their report to the California Air Resources Board, interviewed truck fleet
managers, manufacturers, and service providers between 2021 and 2022 to determine the factors
driving medium- and heavy-duty fleet turnover and alternative fuel vehicle adoption.®® One of
their chief findings was that “[f]lew fleets’ decision-making conforms to the commonly assumed
model of total cost of ownership.” Instead, local regulatory compliance and internal company

2021 _shared_micro_snapshot Dec7 2022.pdf; Natasha Headland, NREL, Small But Mighty: Electric Bicycles Can
Bridge the Gap in Access to Transportation, July 3, 2023, https://perma.cc/ZK9G-WVS5K.

5385 Fed. Reg. at 24617.

36 89 Fed. Reg. at 28121.

37 Policy Integrity 2018 Comments, supra note 41, at 86.

8 EPA, to Office of Information and Regulatory Affairs, Summary Points from EPA Review of CAFE Model
(NPRM Version)—Effect of EPA Code Revisions at 56, June 18, 2018, https://downloads.regulations.gov/NHTSA-
2017-0069-0682/attachment_52.pdf.

¥ 1d. at 17.

090 Fed. Reg. at 36313.

o1 Id. at 36312 n.108 (citing to 85 Fed. Reg. 24174 (Apr. 30, 2020)). Note that the rule at 85 Fed. Reg. 24174 was
titled “the Safer Affordable Fuel-Efficient (SAFE) Vehicles Rule for Model Years 2021-2026 Passenger Cars and
Light Trucks” (emphasis added).

6290 Fed. Reg. at 36312.

63 Kenneth Kurani et al., Determinants of Medium- and Heavy-Duty Truck Fleet Turnover (U.C. Davis: Electric
Vehicle research Center, 2023).
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goals were the two most cited determinants of battery EV adoption amongst fleet managers.®
These determinants obviously do not factor into household passenger vehicle purchases.
Consequently, there is no reason to assume that results from the 2020 model of individual
consumers’ purchase and scrap decisions (even if there were accurate) would apply to
commercial vehicles. Any application of the analysis used in the SAFE Rule to medium- and
heavy-duty vehicle consumption decisions is flawed.

2D. The 2020 Analysis Overestimated the Elasticity of Demand

The final SAFE 2 Rule that EPA now cites for its turnover justification relied on an estimate the
elasticity of demand of -1 for light-duty vehicles.® In fact, that value is a significant
overestimate (in absolute value), based on outdated literature and short-run, rather than long-run,
estimates.®® EPA has more recently used -0.4 as a still conservative value for light-duty
vehicles.%” EPA does not explain why it is now reverting to an analysis based on a flawed value
of -1.

Price elasticity measures the sensitivity of the sales of a particular product to fluctuations in that
product’s price. While sales will typically increase when prices drop and decrease when prices
rise, the strength of that relationship will depend on buyers’ need for the product and the
availability of substitutes. Sales of necessity products with few comparable substitutes are likely
more insensitive to price fluctuations. In economic terms, such products are inelastic. By
contrast, products that are less essential or that can be easily substituted by other products are
typically elastic, meaning that their sales are more sensitive to price fluctuations.®®

Automobiles currently fall into the former category. Because automobiles are typically
considered to be essential goods in most areas of the United States today, due to the current lack
of adequate comparable substitutes, both economic theory and observed behavior finds that
vehicle sales are relatively inelastic—meaning that price fluctuations produce just modest
changes in vehicle sales.® Indeed, EPA and NHTSA’s 2020 model even assumes that all
consumers will remain in the automotive market, with used vehicles being the only reasonable
substitute for new vehicles.”” Though this is an appropriately simplifying assumption for now,
going forward the agencies should work toward a more realistic sales model as public
transportation, ride sharing, and other alternatives become more available.

64 Id. at 68—69.

65 86 Fed. Reg. at 43,788.

% Id.

6789 Fed. Reg. at 28121.

8 ROBERT S. PINDYCK & DANIEL L. RUBINFELD, MICROECONOMICS 26-30 (1989) (providing background on price
elasticity and using the example of butter and margarine to explain that products with close substitutes are more
elastic).

% Saul H. Hymans, Consumer Durable Spending: Explanation and Prediction, (Brookings Papers on Econ.
Activity 1970), https://www.brookings.edu/wp-content/uploads/1970/06/1970b_bpea_hymans_ackley juster.pdf
(“The automobile has apparently become so necessary in the American economy that its price elasticity is beginning
to resemble that of food.”). The agencies relied on this paper when setting the baseline standards. See 77 Fed. Reg.
at 63,102 n.1300.

702020 SAFE FRIA, supra note 49, at 895-900.
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As shown in Appendix 1, the economic literature generally finds a relatively higher elasticity for
short-run estimates of vehicle sales (effects within one year),”! but much lower elasticity for
longer-run estimates (especially for effects beginning five to ten years in the future).”? This
reflects that vehicle sales are more elastic in the very short term because a consumer may delay a
car purchase for a year or so when faced with higher prices, but most consumers facing modest
prices changes are not willing to delay their car purchase more than that, given the general
necessity of vehicle ownership and relative inability of current alternative modes of
transportation to provide a complete substitute. Given that tailpipe emissions standards apply
several model years in the future, and that the analytical model used by EPA and NHTSA
projects sales impacts 30 years in the future, EPA has previously indicated that short-run
estimates of elasticity are not appropriate.”?

In the 2018 regulatory proposal underlying the SAFE 2 Rule, EPA and NHTSA projected that
the price elasticity for new car and light truck sales “ranged from -0.2 to -0.3”—meaning, in
other words, that a 1 percent increase in sticker price would decrease sales by only 0.2-0.3
percent.”* Yet in the final Safe 2 Rule in 2020, the agencies abruptly rejected their earlier
elasticity estimate and drastically increased the price elasticity more than three-fold. The
agencies claimed that the price elasticity for new vehicles was -1—meaning that new car sales
would decline by 1 percent for every 1 percent increase in sticker price.”®> But the agencies
offered minimal justification for this substantial revision. And by making this change in the final
rule, the agencies did not provide an opportunity for comment.”®

After EPA and NHTSA abruptly changed the demand elasticity in the final SAFE 2 Rule, Policy
Integrity issued a report reviewing the relevant literature.”” As further explained in that report,
the SAFE 2 Rule erroneously relied on short-run estimates of demand elasticity even though
long-run estimates are more appropriate for standards that apply several years into the future,’®
and even though the agencies used long-run estimates of other inputs elsewhere in their rule
analysis.” Appendix 1 demonstrates that EPA’s implicit return to an analysis based on an

7l See PINDYCK & RUBINFELD, supra note 68, at 30 (describing short-run elasticity as measuring “one year or
less™).

72 See Thomas H. Klier & Joshua Linn, The Effect of Vehicle Fuel Economy Standards on Technology Adoption,
133 J. PuB. ECON. 41, 44 (2016).

3 EPA, EPA-420-D-16-900, Draft Technical Assessment Report: Midterm Evaluation of Light-Duty Vehicle
Greenhouse Gas Emission Standards and Corporate Average Fuel Economy Standards for Model Years 2022-2025
at A-40 (2016), https://nepis.epa.gov/Exe/ZyPDF.cgi/P1000XEO.PDF?Dockey=P1000XEO.PDF [hereinafter Draft
TAR].

74 The Safer Affordable Fuel-Efficient (SAFE) Vehicles Rule for Model Years 2021-2026 Passenger Cars and
Light Trucks, 83 Fed. Reg. 42986, 43075 (proposed Aug. 24, 2018) [hereinafter 2018 SAFE NPRM].

7585 Fed. Reg. at 24,617.

76 See Ctr. for Biological Diversity et al., Petition for Reconsideration of EPA’s Final Rule—The Safer Affordable
Fuel-Efficient (SAFE) Vehicles Rule for Model Years 2021-2026 Passenger Cars and Light Trucks 42—43 (June 29,
2020) (Docket No. EPA-HQ-OAR-2018-0283).

77 Peter Howard & Max Sarinsky, Turbocharged: How One Revision in the SAFE Rule Economic Analysis
Obscures Billions of Dollars in Social Harms (Policy Integrity Report, 2020),
https://policyintegrity.org/publications/detail/turbocharged [hereinafter Turbocharged].

8 1d. at 5-7.

792020 SAFE FRIA, supra note 49, at 968 n.1900 (“Most of the vehicles affected by today’s standards will
remain on the roads for at least a decade, with a significant fraction surviving considerably longer. As such, long-run
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estimate of -1 is overly conservative compared to the most current literature. That survey of peer-
reviewed estimates of vehicle price elasticity finds that -0.4 reflects both the mean and median of
long-run elasticity estimates since 2000 (with outlier estimates removed).? In more recent
literature published just since 2010, the median estimate is even lower: -0.3.8! In contrast, an
estimate of -1.0 for light-duty vehicles is poorly justified and incompatible with the available
evidence.’?

In fact, even -0.4 is likely a conservative estimate. EPA conducted a thorough review of
elasticities in 2021 and summarized the results this way in its RIA for its 2024 rule: “[A]s noted
in EPA’s report, -0.4 appears to be the largest estimate (in absolute value) for a long-run new
vehicle demand elasticity in recent studies. EPA’s report examining the relationship between
new and used vehicle markets shows that, for plausible values reflecting that interaction, the new
vehicle demand elasticity varies from -0.15 to -0.4. . . . Using the value of -0.4 is conservative, as
the larger estimate yields a larger change in sales.”® If anything, the scrappage estimates from
2020 are even more inaccurate, and certainly do not provide reliable support for EPA’s Proposed
Rule.

2E. EPA Makes Overly Broad, Mistaken Assumptions About Safety Effects

EPA argues that its 2020 prediction that standards would slow fleet turnover would worsen
safety outcomes, by keeping older, less safe vehicles on the road. But not only were the 2020
predictions about scrappage wrong for the reasons explained above, but the 2020 conclusions
about safety impacts were also mistaken.

In the SAFE 2 rulemaking, EPA and NHTSA claimed that the impact of standards on vehicle
mass justified rolling back the standards. According to the agencies, GHG standards would have
caused manufacturers to reduce the weight of new cars and light trucks and therefore increased
the risk of injury for vehicle occupants.®* As Policy Integrity previously commented,®’ the
agencies’ reliance on the mass-related fatalities was flawed because the agencies’ own analysis
showed no relationship between vehicle mass and safety.®® To the contrary, fuel efficiency and
safety ratings may be positively related via production decisions.?’

estimates are more likely to reflect the lifetime mileage accumulation of the new fleet than either short-run or
medium-run estimates. Furthermore, a long-run rebound estimate better reflects the cumulative impact of successive
CAFE and CO:z standards such as those adopted by the agencies beginning as early as 2010.”); see also SAFE Rule
PRIA DRIA, supra note 49, at 3-1 (explaining rationale for using long-run estimates for VMT rebound).

80 Howard & Sarinsky, Turbocharged, supra note 77, at 7-8.

81 Id.; see also Appendix 1 (showing updated literature).

82 Howard & Sarinsky, Turbocharged, supra note 77, at 5-6.

832024 LMDV RIA, supra note 18, at 4-61 to 4-62.

84 83 Fed. Reg. at 43,067.

85 Policy Integrity 2018 Comments, supra note 41, at 125-28.

8 Id. at 125-26.

87 Chialin Chen & Yu Ren, Exploring the Relationship Between Vehicle Safety and Fuel Efficiency in Automotive
Design, 15 TRANSP. RSCH. PART D 112, 114 (2010).
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If anything, the research and analysis actually could support a conclusion that reducing vehicle
mass in response to GHG standards or fuel economy standards improves safety.®® For example,
Bento et al. (2017) looked at impacts of CAFE standards on weight distribution and mean weight
and found that pre-footprint standards actually decreased fatalities on net by reducing weight of
vehicles (even as it spread out the distribution). Specifically, they found that pre-footprint
regulations saved 393 lives nationally.?® Similarly, recent work by Tolouei (2015) also supports
the finding that narrowing the weight distribution of vehicles will save lives.”® As the National
Academy of Sciences has explained, manufacturers will reduce mass “across all vehicle sizes,
with proportionately more mass removed from heavier vehicles.”! This decreases any negative
effect that mass reductions would have on safety.? These findings reflect the fact that safety is
positional. The safety of vehicle occupants in a two-car crash is dependent on the characteristics
of both vehicles. If each vehicle has had proportional reductions in mass, the safety implications
of reduced mass is significantly lessened. And, as Tolouei finds, lightweighting the largest
vehicles while maintaining the weight of the smallest vehicles such that the maximum weight
difference between two vehicles in a crash is smaller can have a positive impact on safety.”?
Similarly, pedestrians, cyclists, and occupants of other vehicles who could see a safety benefit
from decreased relative vehicle mass.**

Recent academic literature provides updated insight into the links between fleet composition and
traffic fatalities. For example, Bento et al. (2020), in their analytical model linking vehicle
demand and scrappage, also evaluate the incidence of fatalities given assumptions provided in
the SAFE Rule 2018 proposal. The authors found that fatalities from accidents seem to be driven
by fleet size rather than vehicle miles traveled (VMT), so according to their model stricter, GHG
standards could decrease fatalities from accidents by slightly reducing overall fleet size”>—a
result that runs directly counter to EPA’s assumption in the Proposed Rule that GHG standards
threaten safety.

The 2020 safety analysis that EPA now again relies on also did not account for electrification as
part of the vehicle mix and instead assumed constant safety trends regardless of whether a
vehicle is electric or gas-powered. But due to their distinct engineering, electric vehicles present
unique safety implications. Some of these safety implications are positive. For instance, electric
vehicles have additional crumple space due to a lack of a combustion engine, which improves

88 See, e.g., Tom Wenzel, Assessment of NHTSA’s Report “Relationships Between Fatality Risk, Mass, and
Footprint in Model Year 2004-2011 Passenger Cars and LTVs,” at 110 (Lawrence Berkeley Nat’l Lab., 2018).

8 Antonio Bento et al., The Effect of Fuel Economy Standards on Vehicle Weight Dispersion and Accident
Fatalities 24-25 (NBER Working Paper 23340, Apr. 2017).

%0 Reza Tolouei, Carbon Policies Targeting Road Transport: Is There a Safety Consequence?, 8 TRANSP. RSCH.
PROCEDIA 259, 267 (2015).

I NAT’L RScH. COUNCIL (NRC), CoST, EFFECTIVENESS, AND DEPLOYMENT OF FUEL ECONOMY TECHNOLOGIES
FOR LIGHT-DUTY VEHICLES 240 (2015).

%2 Id.; Wenzel (2018), supra note 88, at 110.

%3 Toluei (2015), supra note 90, at 269.

M Id.

%5 Bento et al. (2020), supra note 44, at 146.
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crash safety.”® Additionally, the typical placement of the heavy electric powertrain under the
vehicle lowers the car’s center of gravity and thus improves handling and reduces the risk of
dangerous rollover accidents. In fact, current electric-vehicle models are associated with some of
the lowest rates of rollover accidents.’” This again contradicts EPA’s assumption in the Proposed
Rule that GHG standards inevitably threaten public safety.

EPA’s concerns for safety are also at odds with the pervasive implication in its draft RIA that
GHG standards must negatively impact other vehicle attributes like performance. Given the clear
negative implications for safety of increased vehicle performance attributes like acceleration and
horsepower,”® the overall connection between GHG standards and public safety is much more
complicated than EPA’s preamble lets on.

2F. “Economic Freedom” Is Promoted—Not Threatened—Dby the Existing
Standards

EPA claims that the existing standards will increase new vehicle purchase prices and so “may
prevent some people from accessing the benefits of vehicle ownership,” such as “economic
freedom” and “social mobility.”*® EPA further posits without citing any evidence that “there are
no readily available substitutes for passenger vehicles in many urban and virtually all non-urban
communities throughout the United States.”!%

These allegations look at only one side of the equation (upfront technology costs) while ignoring
the long-term savings that the existing standards deliver in terms of fuel costs, repair, and
maintenance. As EPA explained in 2024:

net fuel savings may be especially relevant for low-income households and consumers in
the used and low-priced new vehicle markets. First, fuel, maintenance, and repair
expenditures are a larger portion of expenses for low-income households compared to
higher income households (Hardman, Fleming, et al. 2021). Second, lower-priced new
vehicles have historically been more fuel efficient. Third, fuel economy, and therefore
fuel savings, do not decline as vehicles age even though the price paid for vehicles
typically declines as vehicles age and are resold. Fourth, low-income households are
more likely to purchase lower-priced new vehicles and used vehicles (Hutchens, et al.
2021). . .. [Finally,] [w]e expect that automakers recognize the diversity of their
consumers and will leverage the flexibilities built into the standards to provide consumers
with PEV and ICE vehicle choices over a wide range of utility and price points. '°!

% Zachary Shahan, EV Safety Benefits—Crumple Zones, Rollover Results, Vehicle Control, CleanTechnica, (Dec.
30, 2018), https://perma.cc/PM7X-Q3HB.

7 Id.

98 See Insurance Institute for Highway Safety & Highway Loss Data Institute, Flexing Muscle: Sports Car Ratings
Show Range of Performance, 51 Status Report, no. 5 (2016), at 4-5,
https://www.iihs.org/iihs/sr/statusreport/article/51/5/2 (explaining how “high-horsepower vehicles are more likely to
exceed the speed limit, particularly by 10 mph or more, and have higher mean speeds than vehicles with less
powerful engines”).

990 Fed. Reg. at 36313.

100 4. For contrary evidence, see supra notes 52-54.

1012024 LMDV RIA, supra note 18, at 4-35 to 4-37.
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The 2024 standards did not demand a one-size-fits-all approach (see supra Section 1B).
Manufacturers were expected to continue to offer a range of lower-priced options, including fuel-
efficient gasoline-vehicle designs, including in non-urban markets. Long-term savings would
disproportionately benefit lower-income consumers who spend a larger share of their monthly
expenses on energy. And as newer, more efficient vehicles eventually enter the used-vehicle
market, lower-income buyers of used vehicles would especially benefit from the continued long-
term savings without bearing the full upfront price of the new designs.

In short, much of the evidence in fact points in the opposite direction from EPA’s claim: the 2024
standards could help promote the overall financial standing of lower-income consumers. EPA’s
narrow focus in the Proposed Rule’s preamble on upfront vehicle prices without considering
long-term savings is perhaps not surprising given that EPA’s entire draft regulatory impact
analysis (RIA) is premised on the mistaken theory that long-term savings are illusory (see infra
Section 3 on the connection between the proposal and the Draft RIA). These comments explain
below why EPA is wrong, and why long-term savings are in fact both real and significant (see
infra Section 4).

3. Flaws in EPA’s RIA Implicate the Arbitrariness of Its Regulatory Decisions
(C-21)

EPA claims that it “has not relied upon any aspect of the Draft RIA as justification for this
proposed rulemaking.”!%> Contrary to that claim, flaws in EPA’s Draft RIA in fact reflect and
reveal the overall arbitrariness of its proposed regulatory decisions.

To begin, as explained above (Section 2A), EPA explicitly seeks to rely on the regulatory
analysis from its 2020 rule for its (flawed) turnover justification. EPA cites page 24626 of the
2020 SAFE Rule (85 Fed. Reg. 24174, 24626,)!% which is the beginning of a nearly 50-page
section on “scrappage” that extensively summarizes and cites to both its preliminary regulatory
impact analysis from 2018 and its final regulatory impact analysis from 2020.!% EPA thus
directly relies on an (old) regulatory analysis to support one of the independent bases that it now
offers for repealing the GHG regulations for new motor vehicles.'%

More broadly, Section V of the Proposed Rule’s preamble, in which EPA offers multiple
“separate bases” for repealing the GHG standards, repeatedly cites to consideration of “cost,
for instance referencing the 2024 rule’s analysis of “vehicle technology costs.”!?” EPA also
repeatedly complains that the existing standards will “impose billions of dollars in compliance
costs”!%® when justifying its rescission of the Endangerment Finding. EPA faults the 2009

2106

10290 Fed. Reg. at 36326.

103 Id. at 36312 nn.108-1009.
104 85 Fed. Reg. at 24626-71.
10590 Fed. Reg. at 36312.

106 1d at 36311

197 Id. at 36312 n.113.

108 1d. at 36290.
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Endangerment Finding (unjustifiably!?®) for “never meaningfully consider[ing] . . . the cost,
effectiveness, and continued propriety of its GHG regulatory program.”!'!? Consistent with its
current position that costs should inform the endangerment finding, EPA explains in the
Proposed Rule’s preamble that “as part of [its] reconsideration” of the Endangerment Finding,
the agency closely “assessed the costs and non-cost adverse impacts of these GHG emission
standards, and evaluated the effectiveness of these GHG emission standards in reducing the
dangers identified in the Endangerment Finding.”!'!!

In other words, EPA “assessed” the costs and the benefits (i.e., the “effectiveness”) of the GHG
standards during its “reconsideration” of the Endangerment Finding. Despite its protestations to
the contrary, EPA’s cost-benefit assessment, as detailed in its draft RIA, clearly informed its
proposed regulatory decisions. Therefore, flaws in the draft RIA are relevant to assessing the
arbitrariness of its proposed regulatory decision. The remainder of these comments therefore
identifies critical flaws in the draft RIA. This section focuses on some general critiques of EPA’s
seven analytical scenarios, such as the omission of externalities; subsequent sections of these
comments then turn to other issues, including market failures (Section 4), fuel costs (Section 6),
and leakage (Section 7).

EPA’s draft RIA offers seven analytical scenarios, without specifying a main or preferred
scenario. Notably, the first two scenarios confirm that the rescission will have net costs for
society,'!'? and so do not support the proposed rescission. In the first five of these scenarios, EPA
uses its “Optimization Model for reducing Emissions of Greenhouse gases from Automobiles
(OMEGA 2.0),”!''* with the following adjustments:!'*

e Scenario 1 uses “the same models and tools used to analyze the impacts of the LMDV
and HD GHG Phase 3 rules as discussed in the final RIAs for those rules.”

e Scenario 2 adjusts Scenario 1’s baseline for the rescission of tax credits and California’s
state standards.

e Scenario 3 is Scenario 2 but with artificially lowered fuel prices (see infra Section 6 for a
critique of the chosen fuel prices).

e Scenario 4 is Scenario 2 but only counting the first 2.5 years of fuel savings (see infra
Section 4 for a critique of this approach).'!3

109 See Policy Integrity’s separate comments on the Endangerment Finding, submitted to this same docket,
explaining why costs should not inform an endangerment finding. See also Dena Adler & Kate Welty, The Bottom
Line: Regulatory Costs Don’t Belong in Endangerment Findings (Policy Integrity, 2025),
https://policyintegrity.org/files/publications/EF _Cost Issue Brief vf.pdf.

11990 Fed. Reg. at 36303.

1190 Fed. Reg. at 36292.

1122025 Draft RIA, supra note 25, at 21-22, tbls. 2-3 (showing negative “net savings” for its first two scenarios at
both a 3% and 7% discount rate)

113 Id. at 26. (“The analyses in this Appendix rely on the same models and tools used to analyze the impacts of the
LMDV and HD GHG Phase 3 rules as discussed in the final RIAs for those rules. The assumptions and
methodologies can be found in those previously docketed RIAs.”); see generally 2024 LMDV RIA, supra note 18
(explaining use of the OMEGA model).

1142025 Draft RIA, supra note 25, at 26-32.

115 By scaling full fuel savings down to 21%. Id. at 31.
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e Scenario 5 is Scenario 3 (i.e., low fuel prices) but only counting the first 2.5 years of fuel
savings.

EPA then creates two novel, untested methodologies for the last two scenarios:

e Scenario 6 claims to re-estimate costs through a revealed preference methodology (but
see Section 5 for critiques).

e Scenario 7 claims to re-estimate costs based on the market for compliance credits (but see
Section 5 for critiques).

3A. EPA Misidentifies the Consequences of Its Proposed Action Versus the
Baseline

In the draft RIA’s various benefit-cost analyses, EPA begins by taking the inverse of estimated
cost and benefits from immediately prior EPA standards, specifically the 2024 rule for light- and
medium-duty vehicles:''¢ for example, whereas in 2024 EPA estimated its standards would
generate $1,094 billion in net consumers savings (from fuel savings, maintenance savings, repair
savings, and insurance costs),''” EPA now calculates $1,100 billion in net consumer losses
(though EPA leaves vague and unexplained precisely what is included in this category by ending
the list with “etc.”!®),

Yet EPA is proposing to rescind not just the 2024 standards, but all GHG standards for vehicles.
The 2024 standards themselves took as their no-action baseline a future world in which EPA’s
2021 standards would continue, and those 2021 standards set a GHG target value for model years
“2026 and later.”''® EPA now proposes to undo the 2024 standards, the 2021 standards, and all
other prior standards. The costs of such an expansive rescission are not just the inverse of the
incremental benefits of the 2024 standards on top of the 2021 standards—the costs of EPA’s
proposal are the cumulative forgone benefits from all EPA’s GHG standards collectively. EPA
fails to explain its resulting massive undercounting of forgone benefits.

Since 2011, EPA has finalized multiple GHG standards for motor vehicles that together provide
trillions of dollars in net benefits.'>** When comparing costs and benefits, EPA has repeatedly
found substantial net benefits from the greenhouse gas emission standards for vehicles,
including:

e Light-duty vehicles (MY 2012-16): $189 billion in total net benefits.'?!

116 14 at 26, tbl. A-1.

11789 Fed. Reg. at 27860 tbl. 8 (at a 3% discount rate).

1182025 Draft RIA at 26, tbl. A-1 (failing to define “etc.”).

119 86 Fed. Reg. at 74522 (emphasis added).

120 The list below is not exhaustive, but the greenhouse gas rules that are not included is this sum were either
(1) net beneficial, (2) neither net beneficial nor net costly, or (3) net beneficial under some parameters and net costly
under other parameters. With regard to the last category, certain greenhouse gas regulations issued during the first-
term Trump Administration found more limited net benefits or even net costs under a 3% discount rate. See 85 Fed.
Reg. at 24,176. Even if accepting the costs and benefits of that subset of regulations using the high end of the cost
estimates, those rules’ net costs are orders of magnitude less than the cumulative benefits of the other rules.

121 Light-Duty Vehicle Greenhouse Gas Emission Standards and Corporate Average Fuel Economy Standards;
Final Rule, 75 Fed. Reg. 25,324, 25,346 (May 7, 2010) (using a 3% discount rate and calculated over the estimated
lifetime of the subject vehicles).
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e Medium- and heavy-duty vehicles and engines (MY 2014-2018): $49 billion in total net
benefits.!2?

e Light-duty vehicles (MY 2017-2025): $451 billion in total net benefits.'??

e Medium- and heavy-duty vehicles and engines (MY 2018-2027): between $197 and $229
billion in total net benefits.!>*

e Light-duty vehicles (MY 2023-2026): $190 billion in total net benefits.!?®

e Light- and medium-duty vehicles (MY 2027 and later): $2.1 trillion in total net
benefits.!26

e Heavy-duty vehicles (MY 2032 and later): $290 billion in total net benefits.'?’

EPA fails to consider the full scope of those cumulative net benefits that its proposed rescission
may put at risk.

Meanwhile, EPA is overcounting certain costs savings. EPA projects as the cost savings for its
proposal the inverse of the technology costs estimated in the 2024 rule. But the 2024 rule’s
benefit-cost analysis reflected not just the compliance costs of the GHG standards (which EPA is
proposing to repeal) but also the compliance costs of the non-GHG standards for light- and
medium-duty vehicles (which EPA is not currently proposing to repeal).'?® While EPA
acknowledges that its analysis “does not account for the fact that standards for non-GHGs
finalized in the LMDV rule (such as particulate matter . . . standards) will remain in place,
EPA fails to clearly explain that this results in an overestimate of cost savings. This overestimate
of cost savings related to standards for particulate matter and other pollutants is even more
jarring given that in most of the benefit-cost analyses presented in EPA’s draft RIA, the health
costs from particulate matter increases resulting from the rescission of the GHG standards are
omitted. (See infra Section 3C on excluded externalities.)

29129

Finally, the draft RIA argues that consumer interest in EVs and other energy-efficiency
technologies has changed since 2024 given the repeal of various tax credits.!3° To the extent that
may be true (see supra Section 1C on steady consumer interest), EPA fails to acknowledge that

122 Greenhouse Gas Emissions Standards and Fuel Efficiency Standards for Medium- and Heavy-Duty Engines
and Vehicles, 76 Fed. Reg. 57,106, 57,111 (Sept. 15, 2011) (using a 3% discount rate and calculated over the
estimated lifetime of the subject vehicles).

1232017 and Later Model Year Light-Duty Vehicle Greenhouse Gas Emissions and Corporate Average Fuel
Economy Standards, 77 Fed. Reg. 62,624, 62,663 (Oct. 15,2012) (using a 3% discount rate and calculated over the
estimated lifetime of the subject vehicles).

124 Greenhouse Gas Emissions and Fuel Efficiency Standards for Medium- and Heavy-Duty Engines and
Vehicles—Phase 2, 81 Fed. Reg. 73,478, 73,482 (Oct. 25, 2016) (using a 3% discount rate and calculated over the
estimated lifetime of the subject vehicles). Estimated benefits also include costs and benefits from concurrently-
established fuel economy standards. /d. at 73,507—08.

125 Revised 2023 and Later Model Year Light-Duty Vehicle Greenhouse Gas Emissions Standards, 86 Fed. Reg.
74,434, 74,443 (Dec. 30, 2021) (using a 3% discount rate and estimated for years 2023 through 2050).

126 89 Fed. Reg. at 27,860 (using a 2% discount rate and estimated for years 2027 through 2055). Estimated
benefits also include costs and benefits from emission standards for criteria pollutants. /d.

127 89 Fed. Reg. at 29,457 (using a 2% discount rate and estimated for years 2027 through 2055).

128 E.g., 2024 LMDV RIA, supra note 18, at 2-75, 3-45 (discussing the compliance costs of gasoline particulate
filters to comply with PM standards).

1292025 Draft RIA at 26.

130 1d. at 6-7.
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such a change merely affects the baseline for valuing the effects of standards. If consumers now
lack as many external financial incentives to purchase EVs, that would affect not just the costs of
complying with the 2024 standards, but the benefits attributable to the 2024 standards as well.
EPA implies that the costs of complying with the 2024 standards are greater than originally
estimated without fully exploring how the benefits of the standards may have grown as well.

3B. EPA Arbitrarily Ignores Most Externalities in Its Cost-Benefit Analyses

EPA significantly departs from its historical practice in assessing the externalities of its GHG
standards. The table below compares externalities examined in EPA’s 2021 light-duty vehicle
standards, 2024 heavy-duty phase 3 standards, and 2024 light- and medium-duty vehicle
standards, versus the seven scenarios included in the Proposed Rule’s Draft RIA.

EPA now completely omits the largest externality category: climate change. Health impacts are
excluded from the “Net Benefits” analyses in Scenarios 1 to 5, but partially reappear in the
“revealed preference” method in Scenarios 6 and 7—though at only a fraction of previous
estimates. Though EPA is vague about which impacts are subsumed by the “etc.” in the category
“Fuel, Repair, Maintenance, Insurance, efc.,” noise and congestion seem to be missing from the
first five scenarios. However, EPA does selectively value congestion in Scenarios 6 and 7, while
it continues to exclude noise. Energy security is the sole category consistently considered across
all scenarios.

This selective treatment of externalities is both arbitrary and internally inconsistent. The Draft
RIA provides no rationale for why certain impacts are included in some methods and excluded in
others, despite their established relevance in prior analyses. In particular, EPA offers no coherent
explanation for its failure to value the climate costs of its proposed rescission. For more on
EPA’s failure to monetize climate costs, see the comments specifically on the Social Cost of
Greenhouse Gases (SC-GHG) submitted to this docket separately by Policy Integrity together
with other organizations.
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Table 2: Comparative Treatment of Externalities in EPA Analyses

. Climate | Health Energy . .
Analysis Effects Effects Security Noise Congestion Safety
2021 $130 $19 S14billion | ($0.16billion) | ($9.6 billion) ($13 billion)
Rule billion billion
Possible Possible unP(l)liin‘glfge d
unquantified unquantified dquat
2024 $220 $6.5 .- : benefit if VMT
HDP3!3? billion billion $9.8 billion benefit from cost if VMT rebound is not
quieter HD rebound is not

zero and leads to
lighter loads
No statistically
significant impact
on safety risk per
mile traveled

vehicles Zero

2024
LMDV
Rule!??

2025 Draft
RIA:
Scenarios
1,2&4
2025 Draft
RIA:
Scenarios 3

$1,600 $240

biton | billon | $47billion | (8041 billion) | ($25 billion)

(<$47
billion)!3>

&5
2025 Draft ($2.3 billion)
RIA: ($3.5 in fossil fuel o
. NN risks vs. $10.3 $1.2 billion
Scenario billion) billi
6136 illion to
electric grid
($1.4 billion)
2025 Draft ($2.2 in fossil fuel
RIA: billic')n) risks vs. $12.7 $1.2 billion
Scenario 7 billion to
electric grid

Notes: Green values show positive benefits; red values in parenthesis show negative costs. It is normal
for the sign of an effect to switch when moving from a regulation to a deregulation. What is revealing is
the number of previously assessed externalities that are now omitted from analysis.

13186 Fed. Reg. at 74509 tbl. 43, 74510 tbls. 45-46, 74511 tbl. 47 (present value at 3%, 2018$)

132 Greenhouse Gas Emissions Standards for Heavy-Duty Vehicles—Phase 3, 89 Fed. Reg. 29440, 29457, tbl. ES-
8 (Apr. 22, 2024) (present value at 2%, 202283).

133 89 Fed. Reg. at 27860, tbl. 8 (present value at 2%, 2022$); id. at 28093, 28105.

134 Though energy security is not listed separately, this amount for Scenario 1 is presumed given that Table A-1 in
the 2025 Draft RIA references the 2024 analyses, and the $70 billion figure (at a 3% discount rate) for “energy
security, refueling time & drive value” could reflect the $62 billion (at 3% discount rate) for “non-emission
benefits” from the 2024 LMDV standards plus the $8.2 billion energy security benefits (at 3% discount rate) from
the 2024 HDP3 standards. The 2024 LMDV rule’s energy security benefits at a 3% discount rate were $39 billion;
added to the HDP3’s $8.2 billion, the total at stake in Scenario 1 (at a 3% discount rate) is $47.2 billion. In
Scenarios 2 and 4, the total value of the “energy security, refueling time & drive value” category changes slightly,
from a $70 billion loss to a $69 billion loss. 2025 Draft RIA at 28, 31.EPA does not explain which specific effects
changed or how. Presumably, the total energy security benefits at stake would not change much.

1352025 Draft RIA at 30, 32. The total value of the “energy security, refueling time & drive value” category has
dropped further, to a $55 billion loss. Presumably, lower fuel costs would reduce energy security benefits, but EPA
does not explain to what degree.
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3C. EPA Should Update Its Fossil Fuel Risk Estimates

While EPA does consistently value energy security, its analysis is based on outdated data. EPA
should update the own-price elasticity of demand for oil to account for increased electrification
over time. Specifically, EPA adopts a low own-price elasticity of demand for oil of -0.07—
meaning that oil sales only marginally decline when prices increase, reflecting the fact that oil
cannot be easily substituted with other products.'*” But in the near future, as electric vehicles
become more prominent,'3® this is likely to change as electricity becomes more easily
substitutable for oil. Accordingly, the own-price elasticity of demand for oil is likely to increase
over time. EPA should thus forecast a higher absolute valuation of this parameter over time
instead of a single value based purely on historical data.

3D. EPA Fails to Explain Its Chosen Discount Rates

“Default” discount rates of 3% and 7% were recommended by the Office of Management and
Budget in guidance published in 2003, based on data going back to 1973.'3° The 7% capital-
based value was intended for use when regulatory effects may tend to displace private
investment; by comparison, the 3% consumption-based value was estimated to be the
“appropriate” rate “[w]hen regulation primarily and directly affects private consumption (e.g.,
through higher consumer prices for goods and services).”'*? Because EPA assumes full
passthrough of compliance costs to consumers,!#! essentially all relevant costs and benefits—
vehicle price, fuel savings, climate effects, energy security, public health effect, rebound-related
benefits and costs—will fall either to the consumers of vehicles or to society as a whole. As
such, a consumption-based discount rate is the more appropriate value.'#?

To the extent EPA calculates costs and benefits based on a 7% capital-based rate, it should
reconsider is full passthrough assumption and instead estimate what proportion of compliance
costs will be passed through to consumers, versus what proportion may fall to capital
investment.'* If EPA does not calculate a more realistic passthrough rate, then its analysis at a
7% discount rate should be considered as a lower-bound, very conservative sensitivity analysis,
of an unlikely scenario in which practically a/l/ costs are unexpectedly borne directly by

136 2025 Draft RIA at 37, tbl. RIA-1 (2022$). See also EPA-HQ-OAR-2025-0194-0091 content (Appendix B
spreadsheet) (clarifying figures cited in this table are at 7% discount rate).

137 See EPA-HQ-OAR-2025-0194-0091 content (Appendix B spreadsheet) (implying EPA’s fossil-fuel risk
values are based on EPA’s 2024 estimates); 2024 LMDV RIA, supra note 18, at 10-30 (“For this rule, we continue
to use the elasticity value of -0.07.”).

138 See supra note 48.

139 OMB, Circular A-4, at 33 (2003).

140 Id.

1412025 Draft RIA at 47 & n.81 (assuming a “one-for-one pass through”).

142 See also Peter Howard & Jason A. Schwartz, Inst. for Pol’y Integrity, About Time: Recalibrating the Discount
Rate for the Social Cost of Greenhouse Gases 67 (2021),
https://policyintegrity.org/files/publications/About Time.pdf (explaining why capital-based rates are inappropriate
for many policy contexts).

143 Using regression analysis, Hellerstein and Villas-Boas (2010) find only partial pass through for the vehicle
industry with an average pass-through rate of 38%. Rebecca Hellerstein, & Sophia B. Villas-Boas, Outsourcing and
Pass-Through, 81 J. INT’L ECON. 170, 175 (2010).
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manufacturers and affected their private investments, rather than being passed along to
consumers.

Finally, EPA should reconsider its default discount rates in light of more recent evidence and
literature supporting lower rates. Economic evidence demonstrates that the risk-free social
discount rate is near or below 2%. For years, the federal government has calculated the
consumption-based discount rate by taking the average real yield on 10-year Treasury notes.
When OMB first conducted this exercise in 2003 for Circular A-4, it calculated the average from
the thirty-year period from 1973-2002, producing a rate of 3%.!4* But real rates of return have
steadily declined in recent decades'# following a structural break in the early 1990s.!'*® Thus,
when OMB re-ran this exercise in 2023, this time taking the real rates of return for the most
recent 30-year period, it produced a discount rate of 2%.'47 Other approaches support similar or
even lower risk-free social discount rates. For instance, sophisticated models based on Treasury
yields identify a range of 0.5% to 1.3% with a central estimate of 0.7%.'*® Recent medium-run
forecasts from the Congressional Budget Office also support rates lower than 2%.'4’ Expert
elicitations peg the median risk-free social discount rate at about 2%'%° and support a central
discount rate of 1% when accounting for the effects of relative prices.'>! EPA fails to account for
this recent evidence in returning to default discount rates of 3% and 7%.

144 Circular A-4, supra note 139, at 33-34.

145 Peter Howard & Jason Schwartz, Valuing the Future: Legal and Economic Considerations for Updating
Discount Rates, 39 YALE. J. ON REG. 595, 617 & fig.1 (2022); see also COUNCIL OF ECON. ADVISERS, DISCOUNTING
FOR PUBLIC POLICY: THEORY AND RECENT EVIDENCE ON THE MERITS OF UPDATING THE DISCOUNT RATE 4 (2017)
(observing that “long-term rates had fallen worldwide for nearly 20 years”).

146 g Michael D. Bauer & Glenn D. Rudebusch, The Rising Cost of Climate Change: Evidence fiom the Bond
Market, REV. ECON. & STAT. 12 tbl.1 (2021).

147 OFF. OF MGMT. & BUDGET, CIRCULAR A-4: REGULATORY ANALYSIS 77 (2023) (“The result is an estimate of
the social rate of time preference of 2.0 percent per year.”). Although OMB has purportedly withdrawn the updated
Circular A-4, it did so without following the legally-required process. See Max Sarinsky & Jason A. Schwartz, The
Legal Dynamics of Rescinding the Circular A-4 Update: Requirements for Peer Review and Reasoned Analysis
(2025), https://policyintegrity.org/publications/detail/the-legal-dynamics-of-rescinding-the-circular-a-4-update. In
any event, OMB provided no rationale for withdrawing the update and reverting to the outdated discount rates in the
2003 Circular A-4.

148 Michael D. Bauer & Glenn D. Rudebusch, The Rising Cost of Climate Change: Evidence from the Bond
Market, at 12 tbl.1 (Working Paper, Jan. 17, 2021) (finding an average equilibrium real rate of interest over the past
decade of 1.3% using ten-year Treasury notes and 0.7% using one-year Treasury notes).

149 CoNG. BUDGET OFFICE, THE 2021 LONG TERM BUDGET OUTLOOK 43 tbl.A-2 (2021) (calculating average
forecasts of 1.3% to 1.5% over the next 30 years).

150 Moritz Drupp et al., Discounting Disentangled, 10 AM. ECON. J.: ECON. PoL’Y 109, 111 (2018); Peter H.
Howard & Derek Sylvan, Wisdom of the Experts: Using Survey Responses to Address Positive and Normative
Uncertainties in Climate-Economic Models, 162 CLIMATIC CHANGE 213, 219 (2020); Robert S. Pindyck, The Social
Cost of Carbon Revisited, 94 J. ENV’T ECON. & MGMT. 140 (2019).

151 Drupp et al., supra note 150, at 123 (supporting a discount-rate range of 0% to 2% with a central estimate of
1%).
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4. EPA Devalues Fuel Savings with Specious Theories and Methods (C-21)

EPA has historically calculated significant private net benefits to consumers for its GHG
standards for vehicles, including fuel savings, repair and maintenance savings, and additional
drive value that more than offset any vehicle technology costs passed through to consumers. The
phenomenon in which, absent regulation, both individual and commercial consumers frequently
decline to purchase more efficient products even when the present-day value of the products’
long-term energy savings would more than offset their additional upfront costs, is known as the
“energy efficiency gap.” The gap has been documented across a broad range of appliances and
equipment—from lightbulbs to cars—and is explained in the economic literature as the result of
a set of both demand-side and supply-side market failures.'>?

EPA’s draft RIA repeatedly seeks to cast doubt on the reality that GHG standards deliver net
private benefits to consumers through fuel savings, repair and maintenance savings, and
additional drive value. EPA generally speculates that the “up-front cost of a more energy-
efficient product” must “include more than just the cost of the technology,” and specifically
“includes the opportunity cost of any other desirable features that consumers give up when they
choose the more efficient alternative,” such as “performance, carrying capacity, reliability,
quality, or other characteristics.”!>* In making this argument, EPA ignores the “constant
performance” assumption embedded in its own model, the real-world implications of any
performance-efficiency tradeoffs, the realities of vehicle financing, evidence supporting the
existence of multiple demand-side and supply-side market failures, and key strands of the
academic literature.

Nevertheless, EPA blindly presses on with novel and unsupported theories and methodologies. In
Scenarios 4 and 5, EPA explicitly counts only about one-fifth of future fuel savings,
undercounting the social benefits of fuel efficiency in a break from longstanding regulatory
practices. In Scenarios 6 and 7, EPA abandons any estimation of consumer savings at all. None
of these attempts to cast its proposed rescissions as cost-benefit justified is valid.

4A. EPA Misinterprets the Literature on the Energy Efficiency Gap

To suggest that the energy efficiency gap either does not exist or reflects only real consumer
preferences rather than market failures, EPA relies on four papers for its claim that studies
“consistently suggest that buyers value a large portion—and perhaps even all—of the future
savings that models with higher fuel economy offer.”'>* Namely, EPA cites Busse et al. (2013),
Allcott & Wozney (2014), Sallee et al. (2016), and Leard et al. (2023). Yet those four studies
have limitations, EPA misinterprets their implications, and EPA ignores other literature that
present contradictory findings.

152 See, e.g., Amicus Brief of Policy Integrity, American Gas Assoc. v. Dep’t of Energy, Case 22-1030, D.C. Cir.
(submitted June 17, 2024),
https://policyintegrity.org/documents/DOE _Interp Rule Full Amicus_Brief 2024.06.17.pdf.

1532025 Draft RIA at 13; id. at 18 (“missing or misspecified costs or consumer preferences.”).

134 Id. at 15.
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4A1. EPA Focuses on Excessively High Private Discount Rate

EPA’s table of its four preferred studies shows results at imputed private discount rates from 1%
to 10%.!5 Notably, for discount rates below 3%, estimates of the percent of future fuel costs that
consumers seem to internalize when buying light-duty vehicles are much closer to 50% and so,
contrary to EPA’s narrative, reflect a likely market failure. EPA prefers to focus on the results at
higher discount rates, such as 6%, which show internalized fuel costs in the range of 55%-119%.
EPA notes that some literature assumes a private discount rate of 5-6%, in line with observed
interest rates on car loans.!>® Granted, in 2024, the average rate for a new 5-year loan was around
5% —up from 3% just three years ago.'”” Leard et al. (2023), by contrast, report that the average
reported real borrowing rate in their data was just 1.3%.'%® Yet EPA does not attempt to forecast
a reasonable future rate over the regulatory time horizon, for example based on an average over a
reasonable historical period or on existing forecasts of future rates.'>

EPA also fails to explain why ever-fluctuating interest rates for car loans are the relevant metric
here. To begin, such rates may have little to do with the rates available for purchasing
commercial vehicles. Businesses are often able to obtain much more favorable loan terms than
individual consumers are. Notably, none of EPA’s four preferred studies deals with medium- or
heavy-duty vehicles.

Even among light-duty vehicles, such rates available to finance vehicle loans do not reflect the
preferences of all consumers. For some vehicle classes, like SUVs, nearly 30% of new vehicle
transactions are not purchases or loans, but are instead leases.!%° Notably, in 2024, over 46% of
new EVs were leased and over 16% were purchased in cash, with only 36% financed.'®' Over
20% of new light-duty trucks are purchased in cash.'6? For consumers who are either only
leasing their new vehicles or are paying in cash, prevailing loan rates do not necessarily indicate
their internal discount rates for trading off upfront prices versus long-term savings. Many leases
may entail little to no money down: for such consumers, both the vehicle cost and the fuel
savings will be spread out over time during the term of the lease.

While 5% may be a current average loan rate, there is a considerable range of loan terms. For
new vehicle financing, the auto industry’s financial subsidiaries sponsor around 50% of loans.!%3
Auto lenders are often still able to offer rates as low as 0% APR to qualifying customers, or
perhaps cash rebates that customers can apply toward loan payments.'%* EPA fails to consider

155 1d. at 16, tbl. 1.

156 Id. at 15 n.38.

157 Experian, State of the Automotive Finance Market Q2 2024 at 34 (2024), https://perma.cc/4XHZ-ZGE4.

158 Benjamin Leard et al., How Much Do Consumers Value Fuel Economy and Performance? Evidence from
Technology Adoption, 105 Rev. Econ. & Stat. 158, 170 (2023).

159 Perhaps tellingly, EPA elsewhere suggests that 3% is the rate at which households trade off near-term versus
future costs and benefits. 2025 Draft RIA at 42.

160 1d. at 6.

161 1d. at 16.

162 Id at 6.

163 Id. at 14 (using the term “captives” to refer to financing through the auto industry).

164 Shannon Bradley, What Is a Captive Auto Lender, Nerd Wallet, Sept. 1, 2025,
https://www.nerdwallet.com/article/loans/auto-loans/captive-auto-lender.
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any such evidence when assuming that consumers will value future fuel savings at a high
discount rate. EPA further fails to grapple with recent evidence that consumers generally exhibit
a social rate of time preference applicable to consumption decisions of around 2% (see supra
Section 3D).

4A2. Critiques of EPA’s Preferred Studies

EPA’s four preferred studies do not credibly question the existence of the energy efficiency gap
nearly as much as the agency suggests. For one, the identification strategy underlying Allcott &
Wozny (2014), Busse et al. (2013), and Sallee et al. (2016) has been questioned by one of the
study’s authors—Hunt Allcott—for including identification flaws that result in upwardly biased
estimates.'® Specifically, Allcott explained that the findings of these papers may result from
failing to account for the fact that higher gas prices could make consumers temporarily more
attentive to fuel efficiency.'® Except for Leard et al. (2023), EPA only cites studies that use
gasoline price shocks to lifetime expected fuel costs. Critically, Allcott & Wozner (2014), Busse
et al. (2013), and Sallee et al. (2016) do not address consumer valuation of fuel economy in
response to policy changes, which is the question of interest in the EPA’s case.

Allcott & Wozny (2014) focuses exclusively on used vehicle data, not new vehicle purchases,
and finds that consumers probably incorporate about 55% of future fuel costs into their vehicle
purchase decisions.!” Sallee et al. (2016) also looks only at used vehicle data, not new vehicles,
and though the study does find near full valuation by consumer groups at some discount rates, it
also finds “modest undervaluation” of “70 to 86%” among large-scale fleet operators,'®® and
“among vehicles that have higher odometer readings.”!®® Sallee et al. also fails to incorporate
data on hybrid vehicles.!”?

Busse et al. (2013) does combine new and used vehicle data, though its extremely wide range of
results could not recently be replicated. Leard et al. (2023) adopted Busse et al.’s methodology
but produced very different results and could not explain the difference.'”! Leard et al. (2023),
meanwhile, is the only study EPA cites that looks exclusively at new vehicle data, and the only
study that looks at a policy change rather than fuel prices, and they report a central value of just

165 See Hunt Allcott, Paternalism and Energy Efficiency: An Overview, 8 ANN. REV. ECON. 145, 156 (2016).

166 See id.

167 See 83 Fed. Reg. at 43,072 (summarizing the article). With different model choices, that number either rises to
76%, id. (when using oil future market data) or drops to 55%, id. at 43,073 (with greater disaggregation of the MPG
groups).

168 Id. at 43,703 (summarizing the article).

169 James Sallee et al., Do Consumers Recognize the Value of Fuel Economy? Evidence from Used Car Prices and
Gasoline Price Fluctuations, 135 J. Pub. Econ. 61, 72 (2016).

170 Id. at 64 (“We also drop diesel and hybrid vehicles.”).

17! Leard et al., supra note 158, at 160, 170. The authors try to explain the difference as possibly that consumers
react differently to small changes in fuel economy versus larger changes in fuel prices, or maybe it is the time period
(“suggesting that differences in sample period, rather than methodology, explain the discrepancies”). But,
ultimately, they cannot fully explain the different results. They fail to consider the potential that consumers react
irrationally under various market failures. For example, the salience of fuel prices could vary widely between time
periods. Leard et al. also acknowledge that their results do not account for market failures around innovation or
underprovision of fuel economy, do not account for imperfect market competition, do not account for whether
standards may increase the rate of technology adoption, and also implicitly do not account for whether innovation
may change any possible tradeoffs, id. at 172.
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54% valuation of fuel savings.!”? That result hardly supports EPA’s contention that the energy
efficiency gap may be illusory. In fact, Leard et al. (2023)’s result is consistent with much of the
literature that EPA ignores.

4A3. Omitted Literature Contradicts EPA’s Assertions

EPA’s draft RIA presents an incomplete and unbalanced snapshot of the academic literature on
consumer valuation of fuel economy. The literature review omits key papers, including some of
the most relevant.

In September 2021, Resources for the Future published an article (Ankney et al. (2021))
summarizing recent economic literature on the magnitude of the fuel efficiency gap. They
conclude that while a few papers (i.e., the ones EPA highlights) suggest that the fuel efficiency
gap may be small or potentially nonexistent, other recent papers find that consumers
substantially undervalue fuel savings at the time of purchase.!”® A literature review in
Gillingham et al. (2021) suggests a similar conclusion.!7*

Crucially, Gillingham et al. (2021) bases its results not on a fuel price shock but on a policy-
relevant change.!” The authors utilize an exogenous change in fuel economy ratings for Hyundai
and Kia passenger vehicles due to an EPA audit in 2012. EPA’s own scientific advisory board
(SAB) summarized the main result of this study as follows: “When Hyundai and Kia were forced
to downgrade their EPA mileage ratings on selected 2011-2013 models, the resulting changes in
vehicle prices imply that consumers of these vehicles value savings in fuel expenditures at a
much lower rate (approximately 15-38%) than full valuation.”!”¢

The final published version of the Gillingham et al. (2021) study find that consumers value only
16-39% of fuel savings in purchasing decisions.!”” A recent meta-analysis by Greene et al.
(2018) further supports this conclusion.'”® There, the authors analyzed 95 papers that assessed
consumer valuation of a $0.01 per-mile reduction in fuel costs. The authors find an average
valuation of 49.5% of fuel savings among the studies that corrected for endogeneity of fuel
price.!” Similarly, among models with fixed coefficients (as opposed to models with random

172 1d. at 172.

173 Kevin Ankney et al., What Should Federal Agencies Assume for How Much Consumers Are Willing to Pay for
Fuel Cost Savings?, RES. FOR THE FUTURE, https://www.resources.org/common-resources/what-should-federal-
agencies-assume-for-how-much-consumers-are-willing-to-pay-for-fuel-cost-savings/ (Sept. 22, 2021).

174 Kenneth T. Gillingham, Sébastien Houde, & Arthur A. van Benthem, Consumer Myopia in Vehicle Purchases:
Evidence from a Natural Experiment, 13 AM. J. ECON. PoL’Y 207, 209 (2021).

175 Id. at 238.

176 EPA Science Advisory Board, Consideration of the Scientific and Technical Basis for the EPA’s Proposed
Rule Titled The Safer Affordable Fuel-Efficient (SAFE) Vehicles Rule for Model Years 2021-2026 Passenger Cars
and Light 24 Trucks at 20-21 (Feb. 27, 2020) [hereinafter 2020 SAB Report],
https://sab.epa.gov/ords/sab/f?p=100:18:6529621058907:::18:P18 1D:2550. The SAB Safe Rule Review referenced
the 2019 version of the paper, which was made publicly available prior to publication in 2021.

177 Gillingham et al., supra note 174.

178 David Greene et al., Consumer Willingness to Pay for Vehicle Attributes: What Do We Know?, 118 TRANS.
RES. PART A: POL’Y PRAC. 258 (2018).

179 Id. at 271 tbl.8. The authors report a mean willingness to pay of $569 for a $0.01 reduction in fuel savings,
which they value at $1150. This comes out to approximately 49.5%. The authors report an average valuation of
91.9% ($1057 out of $1150) when including all studies, including those that do not correct for endogeneity. /d.
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coefficients'®?), the authors report an average valuation of 47.7% of fuel savings in revealed-
preference studies and 58.9% in market sales studies.!8! The authors also find evidence that
consumers may overstate their willingness to pay for fuel efficiency.!®? The authors conclude
that marginal willingness to pay studies suffer from considerable variation, despite
improvements in methodology.

Further, a recent paper by Levinson and Sager (2023) estimates household-level incidence of the
fuel efficiency gap based on observed annual vehicle miles traveled and the make, model, and
model-year of each vehicle versus the unpurchased hybrid (or gas) version of the same vehicle
using the 2009 and 2017 National Household Travel Surveys.'®3 They find that a large
proportion of households are not matching into vehicles that would minimize their lifetime fuel
costs. Of the 24,362 cars in the survey that come in both gas and hybrid versions, while 4,120
drivers would be better off in hybrids, only 2,337 are choosing that type of car, “suggesting that
car buyers undervalue fuel savings, on average.”'%* The study result emphasizes differences in
consumer preferences that may contribute to sorting behavior among low- and high-fuel
efficiency vehicles that EPA does not adequately account for.

4B. EPA Assumes Strictly Binding Budget Constraints and Technology
Tradeoffs That May Not Exist for Energy Efficiency

EPA assumes that “[c]onsumers have a scarcity of resources”'® and concludes, without

evidence, that consumers must consequently make tradeoffs between purchasing more fuel
efficiency versus purchasing other vehicle attributes they desire.'#¢ Real-world conditions are not
so black-and-white.

180 The authors also report results among models with random coefficients, but the reported results are hard to
explain and do not provide confidence in the underlying studies. See id. at 271 tbl.7. For instance, that table finds a
negative willingness to pay for fuel savings in market sales studies, but a far greater than 100% willingness to pay in
revealed- and stated-preference studies.

181 Id. at 271 tbl.6. The authors report a mean willingness to pay of $549 in the revealed-preference studies and
$678 in the market sales studies. The percentages above were derived using the denominator of $1150. Including
stated preference studies—which are often seen as less reliable than revealed-preference studies and market sales
studies—the authors found a mean of 74.1% ($853) among all studies with fixed coefficients. /d. The authors also
report mean willingness to pay estimates from random effects models, but they produce theoretically inconsistent
results.

182 The authors report that stated preference studies find valuations of fuel savings above 100% compared to the
substantially lower valuations reported above from models using market data and revealed-preference findings. /d.
at 271 tbl.6 (mean valuation of $1,225 from stated-preference surveys from models with fixed coefficients).

183 Arik Levinson & Lutz Sager, Who Values Future Energy Savings? Evidence from American Drivers, 10 J.
ASS’N ENV’T & RES. ECcON. 717, 751 (2023).

184 Id. at 730. The authors use a 3% discount rate for the cited results. They also report the results at a 7% discount
rate and find that fewer drivers (2,430) would benefit from driving a hybrid, but the driver sorting to the correct
vehicle is just as infrequent: in both discounting scenarios, only 12% of drivers who would benefit from driving a
hybrid actually purchase one. /d. at 730-731.

1852025 Draft RIA at 13.

186 The Proposed Rule’s preamble similarly claims that the 2024 RIA “assumed unlimited access to capital,” and
questions that assumption. 90 Fed. Reg. at 36326.
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4B1. Many Consumers Do Not Face Strict Budget Constraints for Energy Efficiency

Consider the phenomenon, documented in the real world, in which a hybrid version of a vehicle,
“without any apparent compromise in performance, seating capacity, or other desired vehicle
characteristic,” is sold at a “modest $700 price premium,” giving it a relatively “short payback
period” before the fuel savings more than pay for the price increase, and yet “fewer than 25% of
consumers” select the hybrid version.!8” Can this energy efficiency paradox be explained by a
budget constraint, in which the majority of consumers simply reached their budgets and could
not afford the additional $700 to purchase hybrid technology that would save them money?

In the absence of market failures, a rational consumer would continue to demand fuel economy
improvements until the net present value of fuel savings'®® just meets the upfront cost of adding
fuel efficiency technology.!®® This conclusion does not change even if certain specific attribute
improvements were somehow inconsistent with certain specific fuel-economy technologies.
There are many technological options for improving fuel economy, and there are many
technological options for improving other features such as performance; some technologies even
improve both fuel economy and performance or other attributes simultaneously, and there is no
reason to assume the rest of the technological options are inherently incompatible.'*°

If there were no market failures, manufacturers would be expected to provide the optimal level of
fuel economy and the optimal level of other vehicle features. Technology that increases fuel
savings would be included up to the level where the net present value of the fuel savings is equal

1872020 SAB Report, supra note 176 (citing D. Duncan et al., Most Consumers Don’t Buy Hybrids: Is Rational
Choice a Sufficient Explanation?, 10 J. BENEFIT-COST ANALYSIS 1 (2019)).

188 Rational consumers would also consider the fact that such technology saves time at the pump and the value of
additional miles traveled. However, the presence of these additional consumer benefits does not change the analysis
and so, for simplicity, we refer only to the fuel savings.

189 Gloria Helfand & Reid Dorsey-Palmateer, The Energy Efficiency Gap in EPA’s Benefit-Cost Analysis of
Vehicle Greenhouse Gas Regulations: A Case Study, 6 J. BENEFIT COST ANALYSIS 432, 438 (2015) (“If vehicle
buyers minimize costs of ownership, as in standard economic models, then all else equal, they should be willing to
purchase additional fuel-saving technology as long as the additional cost of this technology to them is less than the
expected discounted fuel savings.”); Gloria Helfand & Ann Wolverton, Evaluating the Consumer Response to Fuel
Economy: A Review of Literature, 5 INT’L REV. ENV’T & RES. ECON. 103, 129-30 (2011) (“[T]he relative preference
for performance over fuel economy still does not explain the seeming paradox that fuel savings appears to exceed
the cost of adding additional fuel economy to the vehicle. One would expect from economic theory that consumers
would continue to demand fuel economy improvements until the benefits of a marginal improvement just meets the
cost. Only if there are limits on the total amount of efficiency that can go in a vehicle does economic theory predict
that the marginal benefit of fuel economy should not equal its marginal cost.”).

190 See, e.g., 2016 Draft TAR, supra note 73, at 4-35 to 4-36 (citing numerous examples of fuel economy
technologies that also improve other features); EPA, Proposed Determination on the Appropriateness of the Model
Year 2022-2025 Light-Duty Vehicle Greenhouse Gas Standards Under the Midterm Evaluation: Technical Support
Document, at A-49 (2016) [hereinafter 2016 Proposed Determination] (“First, it is possible for automakers to
continue to improve some other vehicle attributes, such as infotainment systems, in the absence of the standards.
Second, EPA believes that the standards are contributing to innovation and adoption that would not have happened
in the absence of the standards. In some cases, that innovation has contributed both to reduced GHG emissions and
to improvements in other vehicle characteristics. For instance, Ford points out that the MY2015 F-150, with high-
strength steel frame and high-strength, aluminum alloy body, provides better towing and hauling in addition to
reduced GHG emissions.”); Helfand & Dorsey-Palmateer, supra note 189, at 442 (“Power is also considered a
substitute for fuel economy (e.g., Klier & Linn, 2012), though it is possible to increase both power and fuel
economy, at a cost.”).
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to the cost of the technology, and other features would also be provided up to the level that
consumers value those features. This is true even if, as would be expected, adding both fuel
economy and other features further increases the upfront purchase price of a vehicle, so long as
the additional features are valued by the consumer at least as much as they changed the cost of
the vehicle, and so long as additional fuel efficiency technology would still save consumers
money on net. While potential lumpiness in the technology supply curves could cause some
long-run inefficiencies, it is not clear (absent market failures) why firms would systematically
under-invest in producing these technologies over time or why the price for these technologies
would not eventually rise with pent-up consumer demand.

EPA suggests that consumers’ fixed budgets constrain their ability to pay upfront for a car that
has both fuel economy improvements and all of the additional features they want. This
assumption is questionable for several reasons. First, as much as 20% of new light-duty vehicle
sales are not to individual consumers, but to fleets: rental car companies, corporate fleets, and
government and institutional fleets.'®! Similarly, the majority of medium- and heavy-duty
vehicles are sold to commercial, governmental, or institutional operators.'” EPA does not
explain why these consumers would face significant budget constraints that would impede their
ability to get both all the fuel economy and all the performance attributes that is net beneficial to
drivers. Large rental car fleets and corporate fleets, for example, should have ready access to
debt to finance the purchase of fuel economy technologies that—but for other market failures—
should pay for themselves over time. More likely, a variety of market failures (such as split
incentives for rental car companies, or short-termism for corporate fleets; see infra Section 4.C)
is contributing to commercial consumers’ under-investment in fuel economy.

Even for individual consumers, given that most new vehicle purchases are financed by loans, !
the wide availability of vehicle financing means that a consumer’s budget constraint should not
necessarily force them to choose between fuel savings and other features. Fuel economy
improvements save consumers money every time they drive. A rational consumer should be
willing and able to pay a few dollars more per month to purchase a vehicle option that meets all
their preferences plus has slightly improved fuel economy, with the slightly higher monthly loan
cost more than offset over time by fuel savings (as in the example above of the otherwise
identical hybrid that costs $700 more). Similarly, a rational bank or lender would be willing to
offer such a loan affordably (i.e., approving the additional loan total to fund the additional fuel
efficiency without a significant change in overall finance terms), knowing that the long-term fuel
savings will help the consumer make the monthly loan payments. A consumer who wants and is
willing to pay for a vehicle with an additional feature (such as greater horsepower) should still
have the same ability to buy that feature: they simply also have to either pay upfront or adjust

1 April Fleet Sales Stay Hot on Strength of Rental Market, Cox Automotive (May 5, 2023),
https://perma.cc/695T-ELT6 (explaining that rental, government, and commercial fleets have made up about 15-
22% in recent years); EPA, Regulatory Impact Analysis: Final Rulemaking for 2017-2025 Light-Duty Vehicle
Greenhouse Gas Emission Standards and Corporate Average Fuel Economy Standards 4-116 (2012) (noting that
rental, corporate, and government fleets make up “about 20% of new vehicle sales”).

192 HDP3 RIA, supra note 8, at 8 (noting the heavy-duty standards cover vocational vehicles and tractors,
including freight, delivery, buses, ambulances, and school buses).

193 85 Fed. Reg. at 24,706.
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their loan to finance enough fuel economy technologies to meet the regulatory requirements—
but the lifetime fuel savings will pay back the cost of those additional technologies.'* The same
should apply to vehicle leases, through which consumers will experience both the vehicle cost
and the fuel savings over time during the course of the lease term.

In fact, evidence suggests that there are plenty of loans that offer consumers rate reductions for
fuel-efficient vehicles.!®> If consumers were systematically unable or unwilling to access an
efficient credit market to finance cost-saving fuel economy technologies, that itself suggests the
existence of a market failure. Notably, a majority of individual consumers rely on dealerships to
arrange financing for their new vehicle purchases.!”® As explored more below (see infra Section
4.C), dealerships have a variety of perceived or real incentives not to disclose all information
about fuel-efficient vehicle options to their consumers. Similarly, dealers may know about the
potential availability of lenders willing to offer more favorable terms on efficient vehicles, and
yet they have little incentive to match consumers with such lenders rather than with the lenders
that offer the dealers the best profit-sharing arrangements. This information asymmetry may
partly block consumers’ access to efficient levels of financing.

More broadly, specifically because energy efficiency improvements more than pay for
themselves over the same time period that consumers are making their payment installments,
many consumers should not face strict budget constraints that alone prevent their purchase of
energy efficiency. If consumers are not willing to pay $700 more spread out over a five-year
period to get an otherwise identical hybrid version of a car and save more than $700 in fuel costs
over that same period, such evidence points not to universal budget constraints, but to market
failures (see infra Section 4C).

4B2. Manufacturers Can Improve Performance and Fuel Efficiency Together

EPA fixates on a single explanation for consumer undervaluation of fuel economy: consumers
are forced to give up other vehicle attributes that they desire, such as horsepower or acceleration,

194 1f a consumer anticipates selling the car before the end of its life, the value of the remaining fuel savings would

be reflected in the car’s resale value, and so should still accrue to the vehicle’s initial purchaser.

195 Revised 2023 and Later Model Year Light-Duty Vehicle Greenhouse Gas Emissions Standards, 86 Fed. Reg.
43,726, 43,804 (Aug. 10, 2021) (citing a new memorandum to file documenting such lenders); see also Comments
from University of California, Berkeley’s Environmental Law Clinic at 16—17 (Sept. 5, 2018),
https://www.regulations.gov/document?D=EPA-HQ-OAR-2018-0283-0879 (citing a November 2016 memorandum
commissioned by EPA, identifying over 60 financial institutions that offer loan rate reductions to consumers that
purchase fuel-efficient vehicles); Memorandum from Hsing-Hsiang Huang & Gloria Helfand to EPA, Lending
Institutions That Provide Discounts for More Fuel-Efficient Vehicles (Nov. 2016), available at
https://www.regulations.gov/document?D=EPA-HQ-OAR-2015-0827-5832 (“EPA believes this information is
valuable in illustrating the current practice of lenders providing green auto loans that factor in the consumer fuel
savings from more efficient vehicles into the lending terms.”); Rebecca Betterton, What Are Green Auto Loans? And
Where Can You Find Them?, Bankrate, Feb. 26, 2025, (reporting that in early 2025, Nissan advertised 2.90% APR
on a 60-month loan for its Leaf EV, a rate “far lower than the current average interest rates on auto loans”).

196 Andreas Grunewald et al., Auto Dealer Loan Intermediation: Consumer Behavior and Competitive Effects
(NBER Working Paper 28136, Nov. 2020) (finding that “at least 80 percent of auto loans are ‘indirect’, i.e. obtained
through auto dealers,” and documenting the problematic incentives whereby dealers profit at the expense of
consumers); see also Gayle Sato, Do More People Finance Auto Loans at a Bank or Dealership?, Experian, Oct. 26,
2020, https://www.experian.com/blogs/ask-experian/do-more-people-finance-auto-loans-at-a-bank-or-dealership/
(suggesting over 61% of new car financing is through the manufacturer or dealership).
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to purchase greater fuel economy instead. The alleged opportunity cost arises because
improvements in the vehicle powertrains are diverted from performance attributes toward fuel
efficiency.

Yet persuasive evidence exists that manufacturers can implement fuel-efficiency technologies
without imposing such hidden costs.!®” Indeed, not only has the marginal rate of substitution
between power and fuel economy changed over time, such that newer technology improvements
do not reduce power,'?® but many fuel-efficiency technologies enhance power, performance,
handling, or other attributes.!”® Many fuel-efficient technologies, like turbocharging?®® and
certain hybridization technologies,?’! can increase both fuel economy and vehicle performance
and are entirely compatible with other features,?’? as a plethora of evidence has shown.???
Additional examples include increasing the number of gear ratios in new transmissions, which
help the engine both run more efficiently and in the optimal “power band” for performance.?**
Numerous fuel-economy technologies can also improve braking, handling, towing, hauling,
steering responsiveness, torque vectoring, and multiple other non-performance attributes: for
example, high-strength aluminum alloy bodies can provide better towing, better performance,
and also improve fuel economy and reduce greenhouse gas emissions.?*

197 Gloria Helfand et al., Searching for Hidden Costs: A Technology-Based Approach to the Energy Efficiency
Gap in Light-Duty Vehicles, 98 ENERGY POL’Y 590 (2016); Hsing-Hsiang Huang et al., Re-Searching for Hidden
Costs: Evidence from the Adoption of Fuel-Saving Technologies in Light-Duty Vehicles, 65 TRANSP. RSCH. PART D
194 (2018).

198 Andrew Moskalik et al., Representing GHG Reduction Technologies in the Future Fleet with Full Vehicle
Simulation (SAE Int’l, Working Paper No. 2018-01-1273, 2018)).

199 See Bethany Davis Noll et al., Shortchanged: How the Trump Administration’s Rollback of the Clean Car
Standards Deprives Consumers of Fuel Savings 12—13 (Policy Integrity 2020),
https://policyintegrity.org/files/publications/Clean_Car Standards Rollback and Fuel Savings Report.pdf
(recounting examples of improved performance); id. at 14 (critiquing the evidence of alleged tradeoffs); id. at 14-16
(recounting how technological advancements, learning, knowledge spillovers, and regulation-induced innovation
have disrupted any historical tradeoffs).

200 See SAFE FRIA, supra note 49, at 239 (relaying comments from industry that “manufacturers may apply
turbocharging to improve not just fuel economy, but also to improve vehicle performance”); see also id. at 317.

201 See id. at 320 (“[A] PHEV50 may have an electric motor and battery appropriately sized to operate in all
electric mode through the repeated accelerations and high speeds in the US06 driving cycle, but the resulting motor
and battery size enables the PHEVS50 slightly to over-perform in 0-60 acceleration.”); see also id. at 324 (concluding
it is “an appropriate outcome” that certain electrification or hybridization options lead to a “small increase in passing
performance”).

202 See id. at 326 (explaining that multiple options exist for “technology [to] provide both improved fuel economy
and performance”).

203 See EPA, Proposed Determination on the Appropriateness of the Model Year 2022-2025 Light-Duty Vehicle
Greenhouse Gas Standards under the Midterm Evaluation: Technical Support Document at 4-20 (2016),
https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P100Q3L4.pdf [hereinafter 2016 Midterm TSD] (discussing, e.g.,
Hsing-Hsiang Huang et al., Re-Searching for Hidden Costs: Evidence from the Adoption of Fuel-Saving
Technologies in Light-Duty Vehicles, 65 TRANSP. RES. 194, 194 (2018) (finding that “automakers have typically
been able to implement fuel-saving technologies without harm to vehicle operational characteristics” like
“acceleration, handling, ride comfort, noise, braking feel, and vibration”); see also 2016 Draft TAR, supra note 73.

204 See SAFE FRIA, supra note 49, at 326 (“[1]f a new transmission is applied to a vehicle, the greater number of
gear ratios helps the engine run in its most efficient range which improves fuel economy, but also helps the engine to
run in the optimal ‘power band’ which improves performance.”).

205 See Draft TAR, supra note 73, at 4-35 to 4-36; 2016 Proposed Determination, supra note 190, at A-49 (citing
evidence presented by Ford about the F-150).
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In addition to such improvements that are possible within the internal combustion engine (ICE)
powertrain, EV powertrains routinely outperform ICE powertrains in both fuel efficiency and
key performance attributes because of fundamental design differences. EV powertrains convert
more than three-quarters of the electrical energy from the battery into motion, while ICE
powertrains typically convert only 12-30% of the fuel’s energy into usable power, with the rest
lost as heat and friction.??® In terms of performance, EV motors deliver maximum torque
instantly, producing rapid and seamless acceleration without the lag of gear shifts. As a result,
many mainstream EVs accelerate faster than comparable gasoline models, and high-performance
EVs rival or surpass traditional sports cars.??” The ability for EV powertrains to achieve
improvements in both fuel efficiency and performance undermines EPA’s argument of the
opportunity cost of switching from ICE to EV powertrains. (With respect to range concerns, note
that any private cost of range limits is already accounted for in EPA’s analyses of refueling time
and rebound effects.??® Note also that in 2023, in J.D. Power’s annual survey of consumer
satisfaction with the performance of new vehicles, consumer satisfaction with the “fuel
economy/range” of their new battery-electric vehicles considerably outstripped consumer
satisfaction with the fuel economy of their new ICE vehicles.??%)

In fact, research has demonstrated that the probability of a light-duty vehicle obtaining a negative
evaluation of its operational characteristics is lower when that vehicle has fuel-saving
technologies—in other words, more fuel-efficient light-duty vehicles are less associated with
negative performance reviews.?!?

Historical empirical evidence shows that automakers have been able to add fuel economy
without creating a technical constraint on the amount of other features that can be added to
vehicles.?!! The only situation that would force vehicle manufacturers to trade off energy
efficiency against other features would be if there is a technical or engineering constraint that
made it impossible to add both those features and the technologies that improve fuel economy, or

206 Dep’t of Energy, Fuel Economy: All-Electric Vehicles, https:/perma.cc/U378-BA8Q (last accessed Sept. 18,
2025). This percentage for ICE vehicles refers to gasoline engines not diesel, as the former represents the vast
majority of light-duty vehicles. Diesel engines are more efficient with a conversion factor close to a third, with about
three-quarters of U.S. commercial vehicles having diesel engines.

207 Benjamin Jerew, EVs Perform Better Than Gasoline Vehicles and Here’s Why, Lifewire, June 20, 2024,
https://perma.cc/Z4C3-SLKZ.

208 See 2025 Draft RIA at Appendix A, accounting for Refueling Time. Moreover, EPA already assumes a
rebound of 0% for EVs, which is consistent with range limitations and/or anxiety. See Zhang, L., van Lierop, D., &
Ettema, D. (2025). The effect of electric vehicle use on trip frequency and vehicle kilometers traveled (VKT) in the
Netherlands. Transportation Research Part A: Policy and Practice, 192, 104325.

209 1.D. Power, Press Release on 2023 U.S. Automotive Performance, Execution and Layout (APEAL) Study, July
20, 2023, https://perma.cc/D4HX-3GIN (reporting a fuel economy/range score for BEVs of 797 (out of 1000)
versus 758 for ICE vehicles).

210 See Gloria Helfand et al., Searching for Hidden Costs: A Technology-Based Approach to the Energy Efficiency
Gap in Light-Duty Vehicles, 98 ENERGY POL’Y 590, 605 (2016) (“Though we are unable to demonstrate causality or
robustness, we find that technologies are more likely to be associated with reducing negative reviews of operational
characteristics than with increasing them.”); Huang et al., supra note 203.

211 Huang et al., supra note 203, at 194 (finding that “automakers have typically been able to implement fuel-
saving technologies without harm to vehicle operational characteristics” like “acceleration, handling, ride comfort,
noise, braking feel, and vibration”).
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if the technology for improving fuel economy necessarily increases the marginal cost of adding
additional features.?'? Researchers have found only isolated examples of inherent tradeoffs in
practice, and there is no evidence that such problems alone could explain the energy efficiency
gap.”'3 And to the extent such inherent tradeoffs existed in the past, they may not in the future.
(If manufacturers choose to reduce performance as a low-cost compliance option, then overall
compliance costs would be much lower, see infra Section 4D.)

Any possible inherent performance tradeoffs are likely to decline over time, with technological
advancements and manufacturer learning.?'* While in the short run manufacturers may face some
constraints in overhauling a vehicle’s design due to long design lead times, in the long run they
have greater flexibility to improve their designs and reduce compliance costs in ways that
obviate any need for tradeoffs.?!> Furthermore, recent technological advancements have likely
disrupted any historical inherent tradeoffs between fuel economy and vehicle features that may
have occurred in the past. Back in 2016, EPA found that the recent simultaneous increase in fuel
economy and vehicle features since 2008 reflects the fact that any historical tradeoff between
performance and fuel economy is far less likely to hold for advanced technology engines.?'® EPA
also pointed to literature that there may be technical limitations on increasing certain features
such as acceleration that are independent of fuel economy improvements.?!” Recent studies using
more sophisticated methodologies have confirmed this finding.!8

More recent literature also notes that learning by doing and knowledge spillovers should further
reduce compliance costs, making any inherent tradeoffs less necessary and potentially non-

212 See Gloria Helfand & Ann Wolverton, Evaluating the Consumer Response to Fuel Economy: A Review of
Literature, 5 INT’L REV. ENV’T & RSCH. ECON. 103, 130 (2011) (“Only if there are limits on the total amount of
efficiency that can go in a vehicle does economic theory predict that the marginal benefit of fuel economy should
not equal its marginal cost.”).

213 See Christopher Knittel, Automobiles on Steroids: Product Attribute Trade-Offs and Technological Progress in
the Automobile Sector, 101 AM. ECON. REV. 3368, 3379 (2012); Thomas Klier & Joshua Linn, The Effect of Vehicle
Fuel Economy Standards on Technology Adoption, 133 J. PUB. ECON. 41, 49 (2016). These two publications are
often cited to support the notion of inherent tradeoffs. However, the authors never make any connection between
opportunity costs and the energy efficiency paradox. The publications use historical data to observe possible
tradeoffs that manufacturers may have made in the past between installing fuel economy technologies versus
increasing the horsepower or weight of vehicles.

214 See Gloria Helfand et al., EPA, Power and Fuel Economy Tradeoffs, and Implications for Benefits and Costs of
Vehicle Greenhouse Gas Regulations 17 (PowerPoint presentation, 2018), https://perma.cc/X3TJ-VPLP (“The
tradeoff between power & fuel economy has dropped over time.”).

215 See Antonio M. Bento et al., Flawed Analysis of U.S. Auto Fuel Economy Standards, 362 SCIENCE 1119, 1119
(2018).

216 See 2016 Midterm TSD, supra note 203, at 4-6 (“[TThe assumption in the previous research that the tradeoffs
among acceleration, fuel economy, and weight are constant does not appear to accurately represent the new
technologies, and in fact may substantially overestimate the magnitude of the performance-fuel economy tradeoff.”);
see also EPA, Final Determination on the Appropriateness of the Model Year 2022—2025 Light-Duty Vehicle
Greenhouse Gas Emissions Standards under the Midterm Evaluation: Response to Comments 127 (2017),
https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P100QQ9Y .pdf (“[F]uel economy and other vehicle attributes are not
mutually exclusive, so there is no necessary tradeoff between fuel economy and other vehicle attributes.”).

217 See 2016 Midterm TSD, supra note 203, at 4-7 (citing Don McKenzie & John Heywood, Quantifying
Efficiency Technology Improvements in U.S. Cars from 1975-2009, 157 APPLIED ENERGY 918 (2015)).

218 See Helfand et al. supra note 214, at 13.
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existent.?!” Studies suggest that this may be caused by an effect whereby the increased
innovation spurred by the standards ultimately enables manufacturers to also provide other
features at lower cost.?? As EPA discussed in its 2016 Midterm Evaluation, in the absence of a
forcing mechanism like regulation, risk-averse manufacturers—which face first-mover
disadvantages, switchover disruptions, and other barriers—are likely to apply only smaller,
incremental innovations to fuel economy, instead of pursuing more major advances that may
have greater potential to improve both fuel economy and performance simultaneously.??!
Consequently, regulation-induced innovation could be especially important to consider.

Prior analyses by NHTSA of its comparable fuel economy standards have found that that, under
a scenario with no new standards, the fleet would have on average 0.77% worse acceleration
performance in MY2029 than the fleet under the agency’s preferred fuel economy standards.
NHTSA concludes that the difference in performance was “minimal,”?*? which it is. But it also
shows that improving fuel economy is not inconsistent with improving performance.

Thus, rather than assuming, contrary to evidence, that consumers are being forced to trade off
fuel economy against other attributes under a hypothetical budget constraint, EPA should refocus
on market failures as an explanation for the energy efficiency gap.

4B3. There Is Limited Empirical Evidence of Technology Tradeoffs

EPA cites three papers— Leard et al., 2023; Klier and Linn, 2016; Knittel, 2011—as empirical
support for performance-efficiency tradeoffs, with “manufacturers invest[ing] in performance
instead of improved fuel economy when standards remain unchanged.”??? But the evidence from
these papers is quite limited.

Knittel (2012) and Klier and Linn (2016) examine only a few performance attributes: weight and
horsepower/torque.?** The evidence available from those two studies does not support EPA’s
specific claims. One of the studies (Klier & Linn 2016), for example, found “no evidence that the
standards affected the direction” of technology adoption between fuel economy and other
attributes for U.S. cars,??® and even with respect to the rate of technological adoption for
increasing other attributes, the study found rather mixed evidence for both U.S. cars and

219 Bento et al., supra note 215, at 1119; Erik Hille & Patrick Mobius, Environmental Policy, Innovation, and
Productivity Growth: Controlling the Effects of Regulation and Endogeneity, 73 ENV’T & RES. ECON. 1315, 1316,
1328 (2019).

220 2016 Draft TAR, supra note 73, at 4-32 to 4-34.

221 14, at 4-32 (citing GDI as an example of major technological diffusion stimulated by regulatory standards, as
well as scientific research and popular press on how vehicle standards have driven innovation).

222 86 Fed. Reg. at 49,644,

2232025 Draft RIA at 17.

224 85 Fed. Reg. at 24,702.

225 Thomas Klier & Joshua Linn, The Effect of Vehicle Fuel Economy Standards on Technology Adoption, 133 I.
PUB. ECON. 41,49 (2016). The study did find statistically significant effects for European cars, but the magnitude of
the effects was “relatively small.” /d. at 51.
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trucks.??® In the other study (Knittel 2012), the findings for some attributes (like torque for cars)
were not statistically significant.??’

In fact, EPA’s 2016 Midterm Evaluation heavily criticized the works by Knittel and Klier &
Linn.??® Among other problems highlighted by EPA in the past: the works largely assume no
technological progress, and especially do not allow for innovations in the powertrain or
technologies like strong, lightweight aluminum frames, thus overlooking the possibility for
future technologies to improve both fuel economy and performance;??° the works similarly do
not allow for the possibility that regulatory standards could stimulate innovation;>3° they largely
focus on changes in absolute horsepower, when consumers probably only care about relative
acceleration or harder-to-quantify related attributes like handling and cornering;?*! and their data
is skewed by the vehicles and technological combinations that historically have been made
available by manufacturers for sale, which are affected by the very supply-side market failures
that regulations can address.?*> The 2016 Midterm Evaluation reviewed both Knittel and Klier &

226 Id. at 50 (reporting an effect for cars in just one of three time periods analyzed, and an effect for trucks that
decreased almost to statistical insignificance over time; the overall effect for cars is smaller than for trucks).

227 See Knittel (2012), supra note 213, at 3381 (showing that the results for cars’ torque were not statistically
significant); id. at 3383 (showing that the results for trucks’ horsepower were only statistically significant at the 10%
level); see also Christopher Knittel, Automobiles on Steroids at 32 (Ctr. for the Study of Energy Mkts., Working
Paper No. 187, 2009), http://citeseerx.ist.psu.edu/viewdoc/do wnload?doi=10.1.1.362.4558 &rep=rep 1 &type=pdf
(reporting that the results for trucks’ horsepower were not statistically significant even at the 10% level).

2282016 Draft TAR, supra note 73, at 4-29 to 4-32; see also 2016 Midterm TSD, supra note 203, at 4-4 to 4-7.

2292016 Draft TAR, supra note 73, at 4-30 (“In these studies, a large vehicle with significant mass reduction and
improved fuel economy would show up in the data to have the same attributes as a small efficient car, though
consumers would view them very differently.”). Assumptions about holding constant other attributes, like manual
transmission and turbocharging, might also have skewed some of the results in these works.

230 1d. at 4-30, 4-31 to 4-32; see also 2016 Proposed Determination, supra note 190, at A-50 (explaining that
studies of attribute tradeoffs have not been “capable of distinguishing between innovation and adoption).

212016 Draft TAR, supra note 73, at 4-30 (also explaining that, with respect to weight, “In these studies, a large
vehicle with significant mass reduction and improved fuel economy would show up in the data to have the same
attributes as a smaller efficient car, though consumers would view them very differently.”). See also Helfand et al.
Powerpoint, supra note 214, at 7 (questioning whether people really care about horsepower, or just acceleration);
Kate S. Whitefoot, Meredith L. Fowlie & Steven J. Skerlos, Compliance by Design: Influence of Acceleration
Trade-Olffs on CO: Emissions and Costs of Fuel Economy and Greenhouse Gas Regulations, 51 Envtl. Sci. & Tech.
10,307, 10,308 (2018), available at https://www.regulations.gov/contentStreamer?documentld=NHTSA-2018-0067-
11903 &attachmentNumber=1&contentType=pdf (“A[nother] concern [with Klier and Linn 2016] is that correlations
between attributes of interest (e.g., energy efficiency) and attributes that are difficult to quantify or otherwise
unobservable in historical data (e.g., vehicle shape) can make it difficult to identify attribute tradeoffs
econometrically.”).

2322016 Draft TAR, supra note 73, at 4-31 (“Manufacturers do not produce vehicles with all possible
combinations of horsepower, fuel economy, and weight; instead, the vehicles they produce include a mix of those
characteristics that the companies believe consumers prefer. . . . As a result, the tradeoff estimates may not represent
strictly technological tradeoffs, but also manufacturer choices that potentially bias tradeoff estimates”). See also
Helfand et al. Powerpoint, supra note 214, at 7 (“The data are not a random sample of all possible combination of
power & fuel economy: Only vehicles produced.”); Whitefoot, Fowlie & Skerlos, supra note 231, at 10,308 (“One
limitation of this approach [by Klier and Linn 2016] is that many combinations of product attributes are not
observed in the marketplace, but are technologically feasible and potentially optimal under future policy
scenarios.”).
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Linn and found “statistical flaws that reduce their usefulness in projecting future trends.”?3* EPA
fails to grapple with any of these past criticisms.

More broadly, studies that rely on data from before around 2008 raises questions. Recent
technological advancements have likely disrupted any historical tradeoffs between fuel economy
and vehicle features that may have occurred before 2008. As a recent figure from the 2024 EPA
Automotive Trends Report (reproduced below) demonstrates,?** since 2008, fuel economy began
to rise (as a result of standards adopted by the agencies), yet features such as horsepower and
weight continued on a similar upward path as they had prior to adoption of the standards. That
graphical evidence certainly does not reveal any apparent tradeoff between increasing fuel
economy and the continued increase in horsepower.

Figure 3.18. Relative Change in Fuel Economy, Weight, Horsepower, and
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Recent surveys by J.D. Power on consumer satisfaction with new vehicle performance are
similarly revealing. In recent years, overall consumer satisfaction with their new EVs’ attributes
and performance has exceeded satisfaction with ICE vehicles, with ICE vehicles tied in
satisfaction scores with plug-in hybrids.?** Such surveys do not reveal any apparent consumer
sacrifice of overall performance in exchange for fuel economy.

Despite the steady rise in performance attributes like horsepower, as evident in the figure above,
Leard et al. (2023) actually find a “puzzl[ing] . . . misoptimization for performance” to match the
classic energy efficiency paradox: namely, their estimate of consumer willingness-to-pay for
performance would seem to exceed by a multiple of 4 times their estimate of the cost of

2332016 Proposed Determination, supra note 190, at A-49.

234 EPA, 2024 AUTOMOTIVE TRENDS REPORT 41 (2025),
https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P101CUU6.pdf. See also Policy Integrity 2018 Comments, supra
note 41, at 46 (showing data from 1994-2017 and including acceleration as well as horsepower and weight).

235 JD Power, Press Release: Excitement of Traditional Auto Manufacturers’ BEV Owners at All-Time High, July
25, 2024, https://perma.cc/3WG5-VG67 (reporting BEV owner satisfaction of 877 (excluding Tesla, which scored
870) in the 2024 U.S. Automotive Performance, Execution and Layout (APEAL) Study, surpassing the ICE owner
satisfaction score of 842; plug-in hybrid owners had a satisfaction of 841).
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increasing performance.?’® Leard et al. (2023) speculate that some manufacturer-side failures
could explain this effect.?3” More broadly, Leard et al. (2023)’s results do not account for a
variety of market failures, including insufficient incentives for innovation (possibly including
first-mover disadvantages), imperfect competition, and informational failures.?*® If consumer
willingness to pay for more vehicle power (which could then be directed either to increasing
performance or to increasing fuel economy) exceeds the cost of installing more vehicle power,
rather than suggesting an inherent tradeoff between fuel economy and performance, such a
finding raises fundamental questions about why manufacturers are not installing the overall level
of technology that their consumers seem to desire. Multiple market failures can help explain such
results.

4C. Multiple Market Failures Explain the Energy Efficiency Gap and Justify
GHG Standards

EPA cites Allcott and Knittel (2019)’s failure to significantly improve fuel economy uptake by
providing consumers with additional information and their conclusion that the only thing besides
a mistake in cost estimates that could explain empirical results is “some other market or
behavioral failure.”>° (Of course, Allcott & Knittel’s experiment could also have been flawed
or limited.?*?) But EPA fails to follow this lead: there are multiple market and behavioral
failures, on both the demand-side and the supply-side, that prevent consumers in an unregulated
market from purchasing additional fuel efficiency technologies even when the present value of
the fuel savings would more than pay for the improvement.?*' Such effects include—but are not
limited to—myopia; loss aversion; informational asymmetries; salience; satisficing; positional

236 Leard et al., supra note 158, at 172-173.

B71d. at 173.

28 Id. at 172, 173. See also supra note 158 for additional discussion of the study’s limits.

2392025 Draft RIA at 18 n.43.

240 The study’s small, non-representative samples of new car buyers limit the applicability of the results to the
broader new and used car buying public, and the authors admit that their results may not fully address all classes of
imperfect information the experiments try to resolve. Hunt Allcott & Christopher Knittel, Are Consumers Poorly
Informed about Fuel Economy? Evidence from Two Experiments, 11 AM. J. ECON. PoL’Y 1, 37 (2019); id. at 32
(“There are at least four models in which our interventions would not address informational and attentional
distortions even if they do exist. First, information provision can be ineffective in models...in which agents face
cognitive costs in using information to make a decision, even if they have previously seen all relevant information.
Second, our treatments may be ineffective in models that include imperfect memory, in which consumers must not
only receive information, but must receive it at the right time. Indeed, we have reported some evidence that
consumers forgot the information we provided, as the immediate effects on stated preference in the online
experiment are no longer evident in identical stated preference questions in the follow-up survey. Third, our
treatments may be ineffective in models where consumers need to receive information for more than just the
vehicles that they are considering most closely. Fourth, one can always propose more nuanced models where the
presentation or trust of information matters, not just the fact that it was provided, and such models can always be
constructed ad hoc to argue that any particular treatment should have been ineffective.”)

241 EPA ignores the possibility of supply-side failures, by claiming that “If buyers fully value the savings in fuel
costs that result from higher fuel economy, manufacturers will presumably supply any improvements that buyers
demand.” 2025 Draft RIA at 12.
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externalities, simplifying mental heuristics; first-mover disadvantages; and network
externalities.?*?

Even though it may not be clear which market failure is the dominant cause of the energy
efficiency gap, there is considerable evidence that at least some market failures are in part
responsible for consumers purchasing less vehicle efficiency than would benefit them, and so
there is a clear role for regulations to correct these market failures. Different market failures may
apply to different categories of consumers, as the market failures that affect purchases by
individual consumers may be the same or different from market failures that affect small
business fleets, governmental and institutional fleets, or corporate fleets of light-, medium-, and
heavy-duty vehicles.?*

4C1. Dealership incentives, biases, and information asymmetries

Salespeople’s incentives and biases may cause informational asymmetries that prevent
consumers from optimizing fuel efficiency.?** Studies show that dealers and salespeople often
believe that electric vehicles and other efficient cars have lower profits for dealers than gas-
powered cars,?* for various reasons.?*® Consumers (and researchers posing as consumers) have
often complained of poor dealership experiences when trying to purchase electric vehicles, citing
salespeople’s limited knowledge; misinformation and dishonesty about vehicle cost, range, and
other attributes; inconsistent enthusiasm for electric vehicles; lack of inventory for more efficient
and electric vehicles; poor timeliness for completing paperwork and vehicle delivery; limited
promotional materials on energy efficiency; and inability to facilitate consumers’ cost
comparisons of electric versus gas vehicles.>*” Some dealerships have admitted that poor sales
training is a major barrier to electric vehicle sales.?*

242 See Rachel Rothschild & Jason A. Schwartz, Tune Up: Fixing Market Failures to Cut Fuel Costs and Pollution
from Cars and Trucks 11-14 (Policy Integrity Report 2021),
https://policyintegrity.org/files/publications/Tune_Up Fixing Market Failures to Cut Fuel Costs.pdf [hereinafter
Tune Up].

M Id at 3-4, 11.

244 See Fred Lambert, After Losing Dealers over Its Electric Move, Cadillac Is Now Gaining New Ones,
ELECTREK, Sept. 23, 2021 (reporting that one-fifth of U.S. Cadillac dealers exited from the brand in 2020 rather than
commit to selling electric vehicles).

245 Cox Automotive, Evolution of Mobility: The Path to Electric Vehicle Adoption 23 (2019),
https://perma.cc/UVTN-42BE (reporting that 54% of surveyed dealers say there is a lower ROI for sales of EVs
compared to gas); Eric Cahill et al., New Car Dealers and Retail Innovation in California’s Plug-In Electric Vehicle
Market (U.C. Davis Inst. Of Transp. Stud., Working Paper UCD-ITS-WP-14-04, 2014), https://perma.cc/DJ7T-
SGXT (citing real or perceived profitability concerns, especially for compact or midsized vehicles).

246 Cahill et al., supra note 245, at 10 (“[A]s a category, PEVs may not represent a compelling investment to many
dealers.”); id. at 9—10 (noting that dealers have the false perception that PEVs entail longer transaction times and
lower profits, when in fact dealers make more than average on PEVs in gross profits).

247 Id.; EPA, Draft Technical Assessment Report: Midterm Evaluation of Light-Duty Vehicle Greenhouse Gas
Emission Standards and Corporate Average Fuel Economy Standards for Model Years 2022-2025 at 3-14 (2016) at
6-15; Cox Automotive, supra note 245; Gerardo Zarazua de Rubens et al., Dismissive and Deceptive Car
Dealerships Create Barriers to Electric Vehicle Adoption at the Point of Sale, 3 NATURE ENERGY 501 (2018);
Lindsay Matthews et al., Do We Have a Car for You? Encouraging the Uptake of Electric Vehicles at Point of Sale,
100 ENERGY POL’Y 79 (2017); Zoe Long et al., Consumers Continue to Be Confused About Electric Vehicles:
Comparing Awareness Among Canadian New Car Buyers in 2013 and 2017, 14 ENV’T RES. LTRS. 114036 (2019).

248 Cox Automotive, supra note 245, at 30 (citing lack of OEM support).
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4C2. Myopia and inattention, including short-termism

EPA has long recognized that myopia can affect individual consumers,?* but it can also affect
institutional and commercial consumers. In particular, economists find that corporate managers
can exhibit similar kinds of inattention as individual consumers and so fail to implement energy
efficiency initiatives despite positive paybacks.?>’ Businesses may also face a kind of myopia
called short-termism, in which corporate employees have an incentive to favor short-term profits
over long-term investments if, for example, their compensation or career prospects are tied to
near-term earnings (or if they must meet a particular budget in a given year).?’! Employees with
such incentives may have reason to purchase cheaper, less efficient vehicles.?3? Studies suggest
that short-termism can affect managers’ choices about energy efficiency specifically,?>3 and
about environmental sustainability broadly.?>*

4C3. Manufacturer market power

EPA has long recognized that strategic marketing choices by manufacturers can result in
inefficient under-supply of fuel economy to some consumer segments.?>> This inefficient pattern
is connected to the market failure of concentrated market power. Because of the limited
competition in at least some segments of the vehicle market, manufacturers may be able to act
strategically when pricing vehicles and when producing vehicles with combinations of different
fuel economy and other vehicle features to push consumers toward purchases that lead to higher
manufacturer profits at the expense of optimal fuel economy.?*® There is a relatively small
number of firms producing several types of vehicles and engines.?’” This market failure therefore
could influence purchases by all consumer groups and across several vehicle classifications.

249 EPA, Revised 2023 and Later Model Year Light-Duty Vehicle GHG Emission Standards: Regulatory Impact
Analysis at 8-4 (2021) [hereinafter 2021 RIA].

250 See Suresh Muthulingam et al., Energy Efficiency in Small and Medium-Sized Manufacturing Firms, 15 MFG.
& SERV. OPERATIONS MGMT. 596, 612 (2013) (finding that manager inattention contributed to the non-adoption of
energy efficiency initiatives, since initiatives that appear lower on a list of efficiency recommendations, and
initiatives that require more managerial attention, are less likely to be adopted).

251 A similar dynamic could exist in government, and so affect local, state, and federal government fleet
purchases, if officials are rewarded for short-term cost savings rather than long-term fiscal health.

252 This incentive could be muted by a firm’s accounting practices if costs and expenses are amortized over time.

253 See Stephen J. DeCanio, Barriers Within Firms to Energy-Efficient Investments, 21 ENERGY POL’Y 906, 907—
08 (1993); Suresh Muthulingam et al., Adoption of Profitable Energy Efficiency Related Process Improvements in
Small and Medium Sized Enterprises 1, 7 (Working Paper, 2008) (finding that managers fail to implement energy
efficiency improvements with short payback periods for several reasons, including myopia and a stronger focus on
upfront costs than on net benefits, attributed partially to short-termism).

254 See Yujing Gong & Kung-Cheng Ho, Corporate Social Responsibility and Managerial Short-Termism, ASIA-
PACIFIC J. AcCT. & ECON. (2018).

2552021 RIA, supra note 249, at 8-5 to 8-6; id. at 4-39 to -40.

256 See generally Carolyn Fischer, Res. for the Future, Imperfect Competition, Consumer Behavior, and the
Provision of Fuel Efficiency in Light-Duty Vehicles (2010), https://www.rff.org/documents/1472/RFF-DP-10-60.pdf.

257 See id. at 3 (explaining that “the largest four firms accounted for 75.5 percent of the value of shipments in the
automobile market and 95.7 percent of the light-duty and utility vehicle market”); Nat’l Acad. of Scis., Assessment
of Technologies for Improving Light-Duty Vehicle Fuel Economy—2025-2035 at 11-356 (2021) (citing that the top
ten firms accounted for 90% of light-duty sales in 2018); see also Winston Harrington & Alan Krupnick, Res. for
the Future, Improving Fuel Economy in Heavy-Duty Vehicles (2012), https://media.rff.org/documents/RFF-DP-12-
02.pdf (explaining that the heavy-duty trucking industry “is dominated by a small number of large manufacturers”
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4C4. Split incentives.

When the purchaser of a vehicle does not have to pay the costs of fuel usage, this can create a
market failure known as “split incentives” or the “principal-agent problem.”?3® Economists have
found, for example, that split incentives can lead to undervaluation of fuel economy in the
shipping industry, as parties that own or operate trucks are frequently not responsible for fuel
costs.?>® A similar dynamic can occur in other contexts, such as in the large rental vehicle fleets
of light-duty vehicles, since rental companies do not pay for fuel costs.?® Government
intervention can ensure that purchasers make societally optimal investments in energy efficiency
technologies when they receive inadequate market incentives because of principal-agent
problems.?®!

4C5. Salience, inattention, and mental accounting.

Evidence continues to show that even though consumers have access to fuel economy labels,
they may not accurately or fully factor those values into their decisions. The fuel economy
differences among similar vehicles tend to be small on a miles-per-gallon (MPG) basis, and so
may not be particularly salient.?®? Salience bias may therefore cause consumers to inefficiently
undervalue fuel economy in their vehicle purchasing decisions. Consumers also continue to
misunderstand that fuel costs are inversely related to fuel economy (what is known as the “MPG
illusion™).2%3 Consumers may value such information only in relative rather than absolute
terms,?% and so may undervalue potential fuel costs savings. Left-digit bias may also affect
consumer interpretation of relative MPG values, as it does when consumers focus on only the
left-most digit in prices (e.g., the 99-cent price effect) or in the odometer values on used cars.?%
Notably, a large portion of consumers continue to mistakently believe that it is cheaper to fuel an
ICE vehicle than to charge an EV.26¢

and is even smaller than it would seem at first glance because of “affiliations, partnerships, and outright ownership
of one company by another”).

258 See David Vernon & Alan Meier, Identification and Quantification of Principal-Agent Problems Affecting
Energy Efficiency Investments and Use Decisions in the Trucking Industry, 49 ENERGY POL’Y 266, 267 (2012)
(“There are numerous market failures and barriers to investment in energy efficiency in the trucking industry. Split
incentives described by principal-agent problems are an important class of existing market failures that obscure price
signals.”).

259 See id. at 270-71 (finding that “[t]he separation of fuel cost payment and driver behavior . . . appears to be
widespread” and that “[u]p to 91% of trucking fuel consumption is exposed to this usage [principal-agent]
problem”).

260 2021 RIA, supra note 249, at 8-7.

261 See generally Kenneth Gillingham & Karen Palmer, Bridging the Energy Efficiency Gap: Policy Insights from
Economic Theory and Empirical Evidence, 8 REV. ENV’T ECON. & POL’Y 18-38 (2014) (explaining how principal-
agent problems and other market failures can explain the energy efficiency gap and provide a basis for regulatory
intervention).

262 Nat’l Acad. of Scis. (NAS), Assessment of Technologies for Improving Light-Duty Vehicle Fuel Economy—
2025-2035 at 11-354 (2021).

263 Id. at 11-352 to -353.

264 Id. at 11-352.

265 Nicola Lacetera et al., Heuristic Thinking and Limited Attention in the Car Market (Nat’l Bureau of Econ.
Rsch., Working Paper No. 20904 17030, 2011).

266 Alec Tyson & Emma Kikuch, About 3 in 10 Americans Would Seriously Consider Buying an Electric Vehicle,
Pew Res. Ctr., June 27, 2024, https://perma.cc/KPN3-74CT (showing 28% of U.S. adults believe EVs are more
expensive to refill than gas-powered vehicles).

44



Manufacturers’ and dealerships’ online price comparison tools also frequently display only the
lease/loan costs of new vehicles, making it harder for consumers to factor differences in long-
term fuel savings into their decisions.?®’

4C6. Experience goods and information failures.

The evidence for information-related market failures is extensive.?%® One category of information
failures relates to certain vehicle attributes being “experience goods.” Consumers may lack
information to fully value some benefits of more efficient vehicles—Ilike the benefit of not
having to stop as often (or at all) to refuel—until after the consumer has already purchased and
experienced the good.?%° Because insufficient information can mute consumer demand for fuel
economy, this can also lead manufacturers to underinvest in fuel economy and in lowering
greenhouse gas emissions.

EPA also ignores the information problems underlying vehicle demand. For EVs, there is
evidence that consumers learn from experience and exposure, including from peers.?’° The
number of Americans who have owned an EV is still a single-digit percentage and only a small
share have driven an EV.?’! This implies that most American’s preferences for EVs is largely the
result of their outside perceptions of them.?’? As a consequence, it is unsurprising that many
consumers have unsubstantiated and ill-informed views about EVs. Some surveys continue to
have concerns about high battery repair costs, despite this not being the case, indicating a lack of
accurate information.?”®> Consumers also continue to cite range anxiety, though this is mostly

267 For example, the Kia Sportage comes in ICE ($28,690 MSRP), hybrid ($30,290 MSRP), and plug-in hybrid
($39,890 MSRP) (prices as of September 2025 in Colorado). Neither the website’s “fuel type selection” landing
page, nor the payment calculator tool, shows a comparison of monthly fuel savings, listing instead only typical
monthly lease or loan payment amounts. See https://perma.cc/LTX3-76DE.

268 See Tune Up, supra note 242 (summarizing and citing David L. Greene, Implications of Behavioral Economics
for the Costs and Benefits of Fuel Economy Standards, 6 CURRENT SUSTAINABLE/RENEWABLE ENERGY REP. 177,
182 (2019); James Sallee, Rational Inattention and Energy Efficiency, 57J. L. & ECON. 781, 782-85 (2014)).

269 These kinds of “experience goods” can create market failures. See Cass R. Sunstein, Rear Visibility and Some
Unresolved Problems for Economic Analysis (with Notes on Experience Goods), 10 J. BENEFIT-COST ANALYSIS
317, 342-46 (2019). Experience goods have been associated with plug-in hybrids. See Margaret Taylor & K. Sydny
Fugita, Lawrence Berkeley Nat’l Lab’y, Consumer Behavior and the Plug-In Electric Vehicle Purchase Decision
Process: A Research Synthesis 9, 49 (2018).

270 7. Rezvani, et al. Advances in consumer electric vehicle adoption research: A review and research agenda, 34
TRANSPORTATION RESEARCH PT D, 122,. 125, 131 (2015).; S. Hardman et al. 4 review of consumer preferences of
and interactions with electric vehicle charging infrastructure, 62 TRANSP. RES. PT D 508, 516, 518 (2018).

271 Verra Mobility, State of Electric Vehicles: 2025 Report on Smart Mobility (2025), https://perma.cc/R3DB-
4MHB; Lydia Saad, U.S. Electric Vehicle Interest Steady at Lower 2024 Level, Gallup, Apr. 8, 2025,
https://news.gallup.com/poll/658964/clectric-vehicle-interest-steady-lower-2024-level.aspx (Americans who own an
EV is single digits: 3% to 7%).

272 Rezvani et al (2015), supra note 270, at 122 (“One reason for the modest adoption figures is that the mass
acceptance of EVs to a large extent is reliant on consumers’ perception of EVs.”)

23 EY Americas, Press Release EY Mobility Consumer Index, Sept. 9, 2024, https://perma.cc/J25F-CBCJ (“To
keep momentum and make EV ownership appealing, it’s imperative to educate and create a seamless customer
experience from the dealership to the charge point, throughout the ecosystem and lifecycle of an EV. Now, US
consumers are expressing heightened concerns over maintenance and battery replacement costs, when really it costs
less to maintain an EV compared to ICE vehicles.”).
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unfounded based on people’s driving habits.?’* (Note that possible range effects should be
captured in estimates of the rebound effect and refueling time costs.?’3)

4C7. Network Effects

Network externalities apply especially strongly to electric vehicles as consumers may be
reluctant to purchase electric vehicles until adequate charging and maintenance infrastructure is
available. A study finding that homeowners—who have greater incentive to invest in charging
infrastructure than more transient home renters?’>—purchase electric vehicles at a far higher rate
supports this hypothesis.?”’

More broadly, the benefits of a new technology sometimes depend on widespread adoption by
others, creating a situation where “proven” technologies are chosen even though others would
save more money in the long run.?”® Network externalities can affect investments in electric
vehicle charging, maintenance facilities, natural-gas refueling, and replacement parts.?” In turn,
these externalities can affect a range of consumers and vehicles, from individuals to businesses,
and from passenger cars to heavy-duty trucks. Because consumers buying alternative fuel or
more efficient vehicles must make predictions about the future development of these critical
networks in order to estimate their long-term savings, various market failures from information
asymmetries and costs, myopia, and loss aversion all come into play here. Transaction costs and
principal-agent dynamics may also prevent some vehicle consumers from getting access to the
charging facilities at their apartment buildings or office buildings that they would require before
purchasing electric vehicles, even as those buildings’ owners may be uncertain about their
tenants’ demand for such charging facilities.?®” Fuel economy and vehicle emission standards
help resolve the coordination, first-mover, and informational problems facing the developers of

274 Consumer satisfaction with new vehicle fuel economy/range for BEVs has recently exceeded that for ICE
vehicles. See supra note 209 (citing J.D. Power APEAL survey).

275 See supra note 208

276 Numerous studies point to a homeowner-tenant agency problem, also known as the split incentives, in
residential rental markets whereby landlords fail to sufficiently invest in energy efficiency because their tenants
(rather than the landlords themselves) will realize the monetary savings. See, e.g., Jesse Melvin, The Split Incentives
Energy Efficiency Problem: Evidence of Underinvestment by Landlords, 115 ENERGY POLICY 342 (2018).

277 Lucas W. Davis, Evidence of a Homeowner-Renter Gap for Electric Vehicles, 26 ApP. ECON. LTRS. 927 (2019)
(recognizing evidence that “automatic billing increases residential electricity consumption by 4-6%").

278 Todd D. Gerarden, Richard G. Newell & Robert N. Stavins, Assessing the Energy-Efficiency Gap 24 (NBER
Working Paper No. 20904, 2015), https://www.nber.org/system/files/working_papers/w20904/w20904.pdf.

279 See id.; see also Shanjun Li et al., The Market for Electric Vehicles: Indirect Network Effects and Policy
Design, 4 J. ASS’N ENV’T RES. ECON. 89 (2017) (analyzing how “EVs [electric vehicles] face several significant
barriers to wider adoption, including the high purchase cost, limited driving range, the lack of charging
infrastructure, and long charging time”); EPA & Nat’l Highway Traffic Safety Admin., Greenhouse Gas Emissions
and Fuel Efficiency Standards for Medium- and Heavy-Duty Engines and Vehicles - Phase 2, Regulatory Impact
Analysis 8-7 to 8-8 (2016), https://nepis.epa.gov/Exe/ZyPDF.cgi/P100P7NS.PDF?Dockey=P100P7NS.PDF
[hereinafter “2016 Heavy-Duty FRIA”] (noting network externalities for natural gas fueling, repair facilities, and
replacement parts).

280 See, e.g., Luskin Ctr. for Innovation, Evaluating Multi-Unit Resident Charging Behavior at Direct Current
Fast Chargers (2021), https://perma.cc/7VBW-JZBW.
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this network infrastructure, thereby providing greater certainty that consumers can achieve long-
term cost savings.?8!

4C8. First-Mover Disadvantage

A first-mover disadvantage can occur when the first to adopt a new technology or a new strategy
necessarily produces publicly observable information that others can benefit from without
bearing any of the upfront investment costs. A first-mover disadvantages can cause
manufacturers to under-invest in research into new fuel-efficiency technologies in the face of
uncertainty. Economists have noted that the first-mover disadvantage can be especially
pronounced when returns to society are greater than those to the investor, as is the case with fuel-
efficiency technologies that reduce oil use and greenhouse gas emissions.?®? Short-termism can
also compound the first-mover disadvantage, as manufacturers have to balance the immediate
costs and risks of research against the longer-term profits from future sales. Since each
manufacturer faces muted incentives to be the first to research and deploy new technologies,
without regulations, no manufacturer is likely to produce vehicles with the socially optimal level
of energy efficiency.?®* Because manufacturers are responding to consumer demand for fuel
economy that multiple other market failures have already depressed, this first-mover dynamic
can exacerbate the energy efficiency gap.?®* First-mover effects can also affect vehicle
consumers, including corporate and institutional purchasers.?®> Without regulatory incentives,
firms may underinvest in purchasing such efficiency-enhancing technology as they all wait for
their competitors to go first and bear the costs of testing the implementation of new technology.
The first-mover disadvantage may be especially prominent for electric vehicles because early
movers for electric vehicles must pay to educate consumers about their product.?%

4C9. Simplifying Mental Heuristics

Even assuming a rational consumer with complete information, the sheer complexity of vehicle
purchase decisions?®” can lead to personal welfare losses. Consumers often use shortcuts and

281 Resolving the coordination and informational problems facing the developers of network infrastructure may
also be an independent justification for government regulation of fuel economy, beyond its contribution to the
energy efficiency gap.

282 Nat’l Rsch. Council (NRC), Cost, Effectiveness, and Deployment of Fuel Economy Technologies for Light-
Duty Vehicles 319 (2015), http://nap.edu/21744.

283 See 2016 Heavy-Duty FRIA, supra note 279, at 8-8 (“Manufacturers may be hesitant to offer technologies for
which there is not strong demand, especially if the technologies require significant research and development
expenses and other costs of brining the technology to a market of uncertain demand.”).

284 Because it creates externalities and coordination issues that raise the cost of developing beneficial
technologies, the first-mover disadvantage facing manufacturers may also be an independent justification for
government regulation of fuel economy, beyond its contribution to the energy efficiency gap.

285 For example, some focus-group studies of medium- and heavy-duty truck purchasers have found that they may
hesitate to purchase more fuel-efficient vehicles because they are unsure about their reliability. See Heather
Klemick, Elizabeth Kopits, Keith Sargent & Ann Wolverton, Nat’l Ctr. for Env’t Econ., Heavy-Duty Trucking and
the Energy Efficiency Paradox, 12, 20 (2014), https://www.epa.gov/sites/default/files/2014-12/documents/heavy-
duty trucking and the energy efficiency paradox.pdf.

286 Todd D. Gerarden et al., Assessing the Energy-Efficiency Gap, 55 J. ECON. LIT. 1486, 1492-93 (2017).

287 As a brief illustration, not only do buyers have to consider both present and future affordability relative to
alternative purchases, but they have to consider expected vehicle uses (commuting, non-commute work travel, paved
recreational trips, off-road travel) and the frequency of each use type. Consumers have to translate these expected
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rules of thumb in order to help with complex decision-making in vehicle markets and
elsewhere. 88

4D. EPA’s Compliance Costs Calculations Already Hold Performance Constant

The idea that consumers would lose welfare from forgone attributes sacrificed for the sake of
fuel efficiency cannot be reconciled with EPA’s current analysis of the costs of the standards. As
EPA acknowledges in its 2025 Draft RIA, EPA’s model adopts an assumption that “vehicle
performance is held constant” when manufacturers comply with its GHG standards.?®® This
assumption means that when EPA calculations the compliance costs for its standards, it assumes
that manufacturers will install additional technologies—at additional costs that are then passed
on to consumers—to maintain the performance levels of key attributes even as they increase fuel
efficiency. In the past, EPA and NHTSA have concluded that any vehicle attribute not held
perfectly constant by this assumption would be a “de minimis” change, and the agencies have
admitted the change could likely be that regulatory standards improve vehicle performance and
other attributes.?*® Yet it cannot both be true that, (1) for the purpose of calculating vehicle
prices, non-efficiency features are the same as (or better than) they would have been without the
standards and that, (2) for the purpose of calculating forgone benefits, non-efficiency features are
worse than they would have been without the standards.

If EPA wants to assume that the standards will force some manufacturers to sacrifice future
features like horsepower for the sake of fuel economy, then EPA would need to model what
vehicle features manufacturers would have provided—and what those features would have cost.
This would involve a substantial change to the agencies’ methodology for calculating
compliance costs. Specifically, EPA would need to relax the assumption that non-efficiency
features will be held constant. Relaxing the assumption that vehicle attributes are held constant
would show that compliance with the fuel economy standards likely will produce vehicles that
are less expensive than the current modeling found. That is because relaxing the constant-features
assumption for each vehicle would allow the agencies to model what manufacturers may do in
the real world: produce vehicles with a different mix of features and costs that better meets
consumer demand. The literature consistently shows that if manufacturers are allowed to use
attribute-tradeoffs to comply with regulatory standards, compliance costs could be “significantly
lower” than what the agencies estimate.?®! Instead, manufacturers will produce different vehicles

uses into favored vehicle characteristics, such as power source (internal combustion engine, electric motor, or both),
drivetrain (manual versus automatic transmission, drive wheels, differentials, etc.), chassis, and other features such
as entertainment systems, aerodynamics, and tire size.

288 Nicola Lacetera, Devin G. Pope, & Justin R. Sydnor, Heuristic Thinking and Limited Attention in the Car
Market, 102 Am. Econ. Rev. 2206 (2012), https://www.aeaweb.org/articles?id=10.1257/aer.102.5.2206; George
Loewenstein & Zachary Wojtowicz, The Economics of Attention, 63 J. of Econ. Lit. 1038 (2025),
https://www.aeaweb.org/articles?id=10.1257/jel.20241665

2892025 Draft RIA at 19.

290 SAFE FRIA, supra note 200, at, at 316.

291 Whitefoot et al., supra note 231, at 10,313; see also Helfand & Dorsey-Palmateer, supra note 189, at 450;
Bento et al., supra note 215, at 4 (“[B]oth the 2016 TAR and 2018 NPRM have likely overestimated compliance
costs. Neither analysis considers the full extent of options that manufacturers have available to respond to these
policies, including changes in vehicle prices, performance, and other attributes.” (emphasis added)). Research
suggests that manufacturers will instead produce different vehicles with mixes of fuel economy and other attributes,
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with mixes of fuel economy and other attributes, allowing those consumers who are willing to
pay for extra attributes on top of fuel economy to do so, while those consumers who do not value
extra attributes like acceleration as much can purchase cheaper but more efficient vehicles.??

EPA would also need to model the baseline fleet’s increasing performance and the technology
costs of adding power to baseline vehicles.?** If, for example, horsepower would continue to
increase in a no-action baseline, then manufacturers are already adding costly power
enhancements to the baseline fleet, and so manufacturers could instead apply that same power to
fuel efficiency at little to no net cost. While such a tradeoff resulting from a manufacturers’
voluntarily compliance choice could entail some theoretical opportunity costs to consumers, the
technology costs of compliance would be de minimis, since the manufacturers were already
paying in the baseline to increase the vehicle power. In this scenario, attempting to count both
opportunity costs and compliance costs would, essentially, be double-counting.

Finally, EPA does not currently consider or value the indirect improvements to performance and
other features associated with the fuel economy standards under the existing compliance cost
estimates and the constant-performance assumption. As EPA has admitted in the past, not only is
it possible that holding attributes constant will lead to other performance improvements, but it is
“unavoidable” and “expected.””®* For example, if installing certain fuel economy technologies in
a certain vehicle would decrease that car’s 0-60 mph initial acceleration, the agencies’ model
assumes that manufacturers will install additional technologies to bring that acceleration back up
to par; but such additional technologies are likely to improve not just 0-60 mph initial
acceleration, but other attributes that consumers value, like 50-80 mph passing acceleration or
the vehicle’s ability to maintain speed on an incline.?®® Indeed, various commenters noted that
the agencies’ constant-performance assumption overcorrected in multiple ways that would
increase overall vehicle performance, precisely along the lines of that example above.?*® Yet
when the agencies’ model assumes that manufacturers will install technologies—at extra cost—
to ensure there is no loss of 0-60 mph acceleration, the agencies do not value the consumer

allowing those consumers who are willing to pay for extra attributes on top of fuel economy to do so, while those
consumers who do not value extra attributes like acceleration as much can purchase cheaper but more efficient
vehicles.

292 Whitefoot, Fowlie & Skerlos, supra note 231, at 10,308, 10,312 (finding significant heterogeneity across
vehicles and manufacturers, and noting that competition for those consumers who value acceleration will be
reduced; also finding less of a change in sales composition between trucks and cars).

2932024 LMDV RIA, supra note 18, at 4-56 to 4-57 (indicating that EPA holds performance constant “from the
base year”).

294 SAFE FRIA, supra note 200, at 317, 324.

295 Id. at 319-20 (“[A]s one criterion target is reached after the application of a specific technology or technology
package, other criteria may be better than their target values. For example, if the engine size is decreased until the
low speed acceleration target is just met, it is possible that the resulting engine size would cause high speed
acceleration performance to be better than its target. Or, a PHEV50 may have an electric motor and battery
appropriately sized to operate in all electric mode through the repeated accelerations and high speeds in the US06
driving cycle, but the resulting motor and battery size enables the PHEV50 slightly to over-perform in 0-60
acceleration, which utilizes the power of both the electric motor and combustion engine.” (citation omitted)).

296 This is particularly so for the acceleration of electric vehicles. Id. at 323 (citing CARB’s comments as
explaining that, for electric vehicles, the Argonne simulations showed that 76 of 88 strong electrified packages
“resulted in notably faster 0 to 60 mph acceleration times and passing times”).
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welfare gains that may come from any incidental increases in performance to, for example, 50-80
mph acceleration or other attributes.

Furthermore, as EPA has acknowledged in the past, many fuel economy technologies actually
improve various performance attributes. During the 2016 Midterm Evaluation, EPA listed
numerous examples of how fuel-economy technologies could improve braking, handling,
towing, hauling, steering responsiveness, torque vectoring, and a host of other attributes.?®” Yet
EPA never monetizes the value of any of these attributes associated with increased fuel economy
standards.

4E. Ancillary Effects and Diminishing Returns Could Swamp Much If Not All of
Any Estimated Opportunity Costs

Even if EPA were correct that fuel efficiency improvements come at the expense of improved
performance attributes, those other vehicle attributes may create negative social externalities.
Economic research has long recognized the various implicit subsidies and externalities imposed
on society by vehicles. These include: accidents, road congestion, road and parking construction
and maintenance costs, the space used for parking, and pollution.??® Drivers with higher
horsepower vehicles are much more likely to speed—by 10 miles per hour or more—increasing
the risk of accidents, damages, and fatalities.?*® Vehicles with features that allow faster
acceleration also cause a greater number of and more consequential accidents.>*® Vehicles with
internal combustion engines are more dangerous than those with electric engines due to the
latter’s additional crumple space.’®! Heavier vehicles also increase the cost of road maintenance
and repair.>*? Vehicles with greater acceleration also may be driven in ways that consume more
fuel and so emit more pollution.??* And as discussed below, certain status features like

297 See 2016 Draft TAR, supra note 190, at 4-35 to 4-36 (other benefits include durability, corrosion resistance,
smoother compressor transition, less noise, improved launch feel, improved automatic parking features, improved
trailer hitch connection assistance, reduced cabin warm-up time, greater passenger comfort, adaptive headlight
systems); 2016 Proposed Determination, supra note 190, at A-49 (citing evidence presented from Ford about the F-
150).

298 THOMAS TIETENBERG & LYNNE LEWIS, ENVIRONMENTAL AND NATURAL RESOURCE ECONOMICS 375-76 (11th
ed. 2018).

2% Ins. Inst. for Highway Safety & Highway Loss Data Inst., Flexing Muscle: Sports Car Ratings Show Range of
Performance, 52 STATUS REPORT, 2016, at 1, https://perma.cc/4RDD-34RQ; Leon Robertson, Road Death Trend in
the United States: Implied Effects of Prevention, 39 J. PUB. HEALTH POL’Y 193, 200 (2018); Anne T. McCartt &
Wen Hu, Effects of Vehicle Power on Passenger Vehicle Speeds, 18 TRAFFIC INJ. PREVENTION 500 (2017); Wen Hu
& Jessica B. Cicchino, An Examination of the Increases in Pedestrian Motor-Vehicle Crash Fatalities During 2009—
2016, 67J. SAFETY RES. 37 (2018); NHTSA, How Vehicle Age and Model Year Relate to Driver Injury Severity in
Fatal Crashes, Traffic Safety Facts: Research Note (2013),
https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/811825 (showing increased speed increases fatalities).

390 Hong Sok Kim et al., Factors Associated with Automobile Accidents and Survival, 38 ACCIDENT ANALYSIS &
PREVENTION 981, 981 (2006).

301 See Jeff Bartlett, Tesla Model S Aces Government Crash Test, CONSUMER REPORTS (Aug. 21, 2013),
https://perma.cc/64RE-9YMS.

302 Anwaar Ahmed et al., Estimating the Marginal Cost of Pavement Damage by Highway Users on the Basis of
Practical Schedules for Pavement Maintenance, Rehabilitation and Reconstruction, 11 STRUCTURE &
INFRASTRUCTURE ENGINEERING 1069, 1080 (2015).

303 See Jack N. Barkenbus, Eco-Driving: An Overlooked Climate Change Initiative, 38 ENERGY POL’Y 762, 763
(2010) (discussing how aggressive acceleration can increase emissions); id. at 764 (“Cars are more than simply a
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horsepower impose negative positional externalities on other drivers. According to academic
literature, the total cost of these all these externalities is sizable.?** Such social costs would need
to be estimated and subtracted out of any alleged opportunity cost of forgone performance
attributes from the GHG standards.

Furthermore, there is no legitimate reason®® to believe that consumers will continue to value
endlessly increasing performance attributes like acceleration. Consumer satisfaction surveys
suggest that consumers may be more satistied, and are not less satisfied, with cars with greater
fuel efficiency,’?® while there has been no obvious association between historical performance
improvements and reported consumer satisfaction.3?’

Even if EPA’s GHG standards would cause a reduction in other vehicle features compared to
what would occur without the standards, it does not necessarily follow that consumers will lose
welfare. In fact, there are strong reasons to believe that society will not lose welfare if everyone
forgoes some features. This is because some performance features—such as horsepower and
weight—are what the economics literature calls “positional goods.”??® And a fleetwide reduction
of positional goods need not cause any aggregate loss of consumer welfare.3%

Positional goods are goods for which the value to one individual depends on how it compares
with similar goods possessed by others.*!'? In other words, the good is valued according to how
much status a good imparts in relation to the amount of the good others have, rather than
according to innate characteristics of the good itself. 3" A growing body of research indicates
that cars are positional goods;*'? namely, many consumers do not necessarily want the biggest

means of transportation to many, and are sometimes prized for capabilities that run counter to prudent eco-driving
principles. Horsepower and acceleration are key examples. . . . Considerable advertising to consumers is still
predicated on acceleration and horsepower. Is it any wonder, therefore, that upon purchase of these vehicles that
Americans seek to maximize these features?”).

304 Todd D. Gerarden et al., Assessing the Energy-Efficiency Gap, 55 J. ECON. LITERATURE. 1486, 1498 (2017);
Jason D. Lemp & Kara M. Kockelman, Quantifying the External Costs of Vehicle Use: Evidence from America’s
Top-Selling Light-Duty Models, 13 TRANSP. RES. PART D: TRANSPORT & ENV’T 491, 493-94 (2008). The magnitude
of these externalities has been studied extensively in the fuel tax literature. See e.g., lan W. H. Parry & Kenneth A.
Small, Does Britain or the United States Have the Right Gasoline Tax?, 95 AM. ECON. REV. 1276 (2005).

395 One exception, explored more below, may be the motivation from positional goods, which presents its own
costs.

306 See 86 Fed. Reg. at 43,787 nn.151-52 (citing studies).

307 See Policy Integrity 2018 Comments, supra note 41, at 40-46.

398 Robert H. Frank, The Demand for Unobservable and Other Nonpositional Goods, 75 AM. ECON. REv. 101, 101
(1985).

399 Policy Integrity 2018 Comments, supra note 41, at 47-51.

310 Frank, supra note 308, at 101.

311 Id. at 107 (“When an individual’s ability level cannot be observed directly, such observable components of his
consumption bundle constitute a signal to others about his total income level, and on average, therefore, about his
level of ability. . . . [[Jmperfect information about ability might create incentives for people to rearrange
consumption patterns to favor observable goods.”).

312 See e.g., Anco Hoen & Karst T. Geurs, The Influence of Positionality in Car-Purchasing Behaviour on the
Downsizing of New Cars, 16 TRANSP. RES. PART D: TRANSP. ENV’T 402 (2011) (“The stated choice experiments
presented in this paper showed that cars and specific car attributes, such as size, engine capacity and interior, are
positional goods, even though not all outcomes were consistent with the relative consumption theory. Willingness-
to-pay for these car attributes differed between situations in which respondents were asked to imagine living in a
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and fastest vehicle, so long as their vehicle is bigger and faster than their friends’ and neighbors’
vehicles.’!3 According to a U.S. survey on the visibility of 31 expenditure categories (from food
to mobile phones), new or used motor vehicle purchases were the second most visible
expenditure; related expenditures on gasoline/diesel, vehicle maintenance, and insurance were all
substantially less visible.?'*

The trouble with positional goods is they impose externalities. If Joan buys a fast, flashy
sportscar to move up the status hierarchy, John’s fast, flashy sportscar is no longer as rare. John
feels relatively worse off and so will have to invest in an even faster, flashier car just to restore
his previous status position. Joan’s purchase made John feel worse off (a positional externality),
and then John’s subsequent purchase made Joan feel worse off (another positional externality),
and at the end they wind up with the same relative status that they started with. As a result, both
consumers spend resources without actually improving their relative status.?'>

Because vehicle purchase decisions are made non-cooperatively but in fact alter the spending
behavior of others, consumers get stuck on a “positional treadmill” that does not increase
welfare 3¢ Yet if any individual unilaterally tries to opt out of this “expenditure arms race,” it

world with, on average, either smaller or larger cars. Car size and engine size appear to particularly add to
positionality.”).

313 Specifically, a majority of people surveyed would trade a decrease in their car’s absolute value for an increase
in its relative value compared to other people’s cars: in other words, they are happy to have their car lose value so
long as everyone else loses more value on average. See, e.g., Fredrik Carlsson et al., Do You Enjoy Having More
than Others? Survey Evidence of Positional Goods, 74 ECONOMICA 586, 588, 593 (2007) (reporting results of a
Swedish survey); Francisco Alpizar et al., How Much Do We Care About Absolute Versus Relative Income and
Consumption?, 56 J. ECON. BEHAV. & ORG. 405, 412 (2005) (reporting results of Costa Rican survey). Though some
such surveys were conducted in other countries, positionality for cars likely would be stronger in the United States,
given the American affinity for cars and the income distribution. See Reid R. Heffner et al., Effects of Vehicle Image
in Gasoline-Hybrid Electric Vehicles, (U.C. Davis Inst. of Transp. Stud., UCD-ITS-RR-05-08, 2005) (“In the words
of automobile psychologist G. Clotaire Rapaille, Americans are in ‘a permanent search of an identity’ and ‘cars are
very key . . . [they are] maybe the best way for Americans to express themselves.”” (citations omitted) (alterations in
original)); Ed Hopkins & Tatiana Kornienko, Running to Keep in the Same Place: Consumer Choice as a Game of
Status, 94 AM. ECON. REV. 1085 (2004) (noting that positional effects increase as society’s income increases,
because the portion of income spent on conspicuous consumption increases); Carlsson et al., supra, at 588 (finding
support for hypothesis that “visible goods and their characteristics, such as the value of cars, are more positional
than less visible goods and their characteristics, such as car safety”); see also Birgitta Gatersleben, The Car as a
Material Possession: Exploring the Link Between Materialism and Car Ownership and Use, in AUTO MOTIVES 137-
48 (Karen Lucas et al. eds., 2011), https://doi.org/10.1108/9780857242341-007; Bryan Lufkin, What Google Street
View Tells Us About Income, BBC (Jan. 6, 2018), https://www.bbc.com/worklife/article/20180105-how-your-car-
signals-your-income; Liza Barth, Cars as Status Symbols, CONSUMER REPORTS (Dec. 18, 2007),
https://www.consumerreports.org/cro/news/2007/12/cars-as-status-symbols/index.htm; Top 14 Status Symbol Cars
at Bargain Prices, MOTORTREND (May 15, 2014), https://www.motortrend.com/news/top-14-status-symbol-cars-at-
bargain-prices.

314 Ori Heffetz, A Test of Conspicuous Consumption: Visibility and Income Elasticities, 93 REV. ECON. & STAT.
1101, 1106 (2011) (reporting that vehicle purchase had a visibility index of 0.73, second only to tobacco products
(0.76); and that gasoline/diesel had a visibility index of 0.39, car repairs were at 0.42, and car insurance fell near the
bottom at 0.23).

315 Theory also predicts that manufacturers will overinvest in researching status features, at the expense of non-
status features. Ben Cooper et al., Status Effects and Negative Utility Growth, 111 ECON. J. 642 (2001).

316 Robert H. Frank, Positional Externalities Cause Large and Preventable Welfare Losses, 95 AM. ECON. REV.
137, 137 (2005).
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would only move that consumer backwards on the status hierarchy.?'” If consumers could
maintain their relative position with respect to positional vehicle features, they might not suffer
any welfare loss.3!®

Therefore, even if the fuel economy standards were to reduce the availability of some features
due to a tradeoff with fuel economy, the standards would do so in a way that serves as a
cooperative solution that allows consumers to achieve what they could not in the non-
cooperative open market: an increase in fuel economy and decrease in other features (compared
to what would have existed without the standards) without losing position in the status
hierarchy.?!"”

Because of the positional nature of many vehicle features, EPA cannot assume that fuel economy
standards will impose opportunity costs by preventing consumers from buying more
performance features.*?° The fact that consumers claim to value both performance and fuel
economy, yet during many years without new standards, consumers pursued only increased
performance of visible, status attributes and not increased fuel economy—only to experience
little to no increase in their overall satisfaction with new vehicle purchases®?!—strongly suggests
that performance attributes are positional goods and that a variety of market failures interfere
with consumers’ ability to pursue their optimal levels of fuel economy. Regulatory standards can
address these market failures.

4F. Scenarios 4 and 5 Erase Real Fuel Savings Based on an Unjustifiable
Methodology

Driven by its mistaken belief that GHG standards must cheat consumers out of valuable
performance attributes, in Scenarios 4 and 5 EPA erases 78% of estimated fuel savings as a
rough means of valuing fuel savings only if they occur in the first 2.5 years of vehicle ownership,
which EPA assumes is consumers’ limit for a payback period.*?? This is a crude and unsupported
method for accounting for any alleged opportunity costs.

317 17

318 Robert H. Frank & Cass R. Sunstein, Cost-Benefit Analysis and Relative Position, 68 U. CHI. L. REV. 323, 326
(2001) (“[W]hen a regulation requires all workers to purchase additional safety, each worker gives up the same
amount of other goods, so no worker experiences a decline in relative living standards. If relative living standards
matter, then an individual will value an across-the-board increase in safety more highly than an increase in safety
that he alone purchases.”).

319 Correcting collective action problems is a classic case for regulation. “Analytically, positional externalities are
no different from ordinary environmental pollutants.” /d. at 364. Such regulation is not about taking public action
just because one consumer’s increased consumption makes another consumer unhappy or envious; rather, regulation
is justified to address a market failure. /d. at 365.

320 Hoen & Geurs, supra note 312, at 407 (“Willingness-to-pay for these car attributes differed between situations
in which respondents were asked to imagine living in a world with, on average, either smaller or larger cars. Car size
and engine size appear to particularly add to positionality. . . . Ignoring positionality may result in an overestimation
of welfare costs associated with CO2 measures that lead to downsizing of the average passenger car.”).

321 See Policy Integrity 2018 Comments, supra note 41, at 40-46 (comparing changes in vehicle attributes over
time to consumer satisfaction surveys).

3222025 Draft RIA at 31.
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4F1. Methodological shortcomings and double counting

Simply subtracting out any total fuel savings occurring after 2.5 years would not be a
theoretically sound way to address opportunity cost even if EPA were justified in making such
an adjustment. Like most economic decisions, any potential tradeoff of performance for fuel
efficiency would be made on the margin by consumers and producers. Producers and consumers
tradeoff performance and fuel efficiency in their respect decisions: producers on concave
production possibilities frontiers and consumers on convex indifference curves. Both are
governed by the law of diminishing returns. In equilibrium, as these marginal tradeoffs
determine outcomes, there is no reason to believe that unaccounted for fuel savings equals
opportunity cost. Moreover, even it was true for gasoline vehicles by happenstance, there is no
reason to believe that it would hold for electric and hybrid powertrains (or the 2.5 years of fuel
savings for these alternative powertrains as well).3?3 As EPA provides no empirical or theoretical
support for this methodology, EPA should abandon this approach.

Moreover, as explained above, this type of accounting for opportunity costs is incompatible with
the model’s existing assumption of constant performance. EPA is now proposing that the GHG
standards must cause some loss of performance resulting in an opportunity cost, and to reflect
that assumed opportunity cost it is subtracting away any fuel savings occurring after the first 2.5
years. But EPA’s model already accounted for extra compliance costs specifically to cover any
additional technologies required by manufacturers to maintain constant performance features. If
the model had allowed manufacturers to trade off performance features for increased efficiency,
the model would have estimated much lower overall compliance costs. EPA is therefore double-

counting the costs of maintaining consumers’ desired level of performance. (See supra Section
4D.)

4F2. 2.5 Years Is a Biased Estimate Specific to Light-Duty Vehicles

EPA explains that the 2.5-year value is based on anecdotal reports from manufacturers of the
payback period they assume is necessary for consumers to purchase additional fuel-efficiency
technology.??* Yet back in 2021, NHTSA admitted that the 2.5-year estimate is problematic.??
NHTSA recognized that the manufacturers may be biased in their assessment: “It is, of course,
possible that manufacturers are incorrect in their assumptions; the same manufacturers, for
example, long assumed [wrongly] that consumers would not pay extra for safety features. And
manufacturers play a role in shaping consumer preferences. Otherwise they would not spend
large sums on advertising.”3

323 For more details on this topic, see comments submitted to this docket by Resources for the Future.

3242025 Draft RIA at 19.

325 NHTSA, Technical Support Document: Proposed Rulemaking for Model Years 2024-2026 Light-Duty Vehicle
Corporate Average Fuel Economy Standards 399 (2021) (calling it “conservative”); id. at 405 (noting that the
manufacturer-provided estimate could be incorrect, and that manufacturers help shape consumer preferences in the
first place).

326 Id. at 405.; see also 77 Fed. Reg. at 63,103 (“[I]t is possible that manufacturers are providing more or less fuel
economy than consumers wish to purchase, because they do not correctly understand consumers’ valuation of fuel
economy”).
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NHTSA further explained why manufacturers’ assumptions about consumer valuation are likely
lower than consumers’ actual: “NHTSA believes it is unlikely that manufacturers and consumers
would value improvements in fuel economy identically, and believes that on average,
manufacturers will behave more conservatively in their assumptions of how consumers value
fuel economy than how on average consumers will actually behave. NHTSA expects that in
practice the number of years fuel is valued by manufacturers will be shorter than the number of
years fuel is valued by consumers.”*?” NHTSA has also previously cited a different range, of 2-4
years, with a midpoint value of 3 years, not 2.5 years.*?® Notably, recent literature indicates a
potentially wider range of 1.6 to 7 years.’?°

Multiple market failures and consumer behavioral patterns explain why consumers may
appear—in a baseline scenario—not to fully factor future fuel savings into their current
purchasing decisions; yet once fuel economy increases under future regulations, consumers will
fully value the actual fuel savings that show up as extra money in their bank accounts or wallets;
and, over time, consumers may therefore begin to more fully account for fuel savings in future
purchasing decisions. As stronger vehicle emissions standards begin to place more vehicles with
higher fuel economy into the marketplace, consumers will see more of their friends and
neighbors driving fuel-efficient vehicles, more marketing materials and dealership presentations
on fuel-efficient vehicles, more charging stations and maintenance facilities to service fuel-
efficient vehicles, more labels with higher MPG numbers, and so forth. As the regulations begin
to correct some of the market failures that currently exist, and as the marketplace changes in
response, consumer behaviors will change as well, and consumers will likely begin to factor fuel
economy more into their purchasing decisions over time—though so long as some market
failures continue to persist, consumers will continue to need the assistance of regulations to
optimize the fuel economy of their vehicles. But assuming that consumers currently only value
2.5 years’ worth of fuel savings and will never value more, even as the market changes over
time, is simply not a realistic assumption and is not consistent with the best available evidence or
theories. EPA should therefore rethink this unrealistically conservative assumption.

Finally, even though the 2.5 year assumption comes from manufacturers’ anecdotal
understanding of consumer preferences for light-duty vehicles, EPA applies this limit to “scal[e]
the combined lifetime fuel costs of LD, MD, and HD vehicles estimated in scenarios 2 and 3 by
21 percent.”*3? EPA never explains why an assumption developed in the light-duty context
would be applicable to the medium- or heavy-duty context.

4F3. A Societal Cost-Benefit Analysis Requires a Societal Perspective.

EPA admits that “[w]hen accounting for social benefits and costs associated with an alternative,
the full lifetime value of fuel savings [should be] included.”*3! Nevertheless, Scenarios 4 and 5
selectively “present the monetized net impacts of this proposed action under the assumption that

32777 Fed. Reg. at 63,107.

328 77 Fed. Reg. at 63,103.

329 Ankney et al., supra note 173.

330 2025 Draft RIA at 31 (emphasis added).
31 d. at 19 n.48.
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consumers’ willingness to pay for the change in fuel economy is consistent with the fuel cost
impacts during the first 2.5 years after new vehicle purchase.”*? Such an approach is
incompatible with taking a societal perspective in the cost-benefit analysis. The fuel savings are
valuable to society even if consumers ex ante do not fully value them. EPA’s approach violates
best practices for cost-benefit analysis and longstanding agency precedents.

From the consumer perspective, the presence of market failures means that ex ante measures of
consumers’ willingness to pay for fuel economy will not reflect the ex post value consumers
actually experience from fuel savings once they have purchased the vehicle. From a societal
perspective, failures in the market for fuel economy mean that there is a divergence between
consumer vehicle purchasing decisions and the value that society receives when consumers buy
more fuel-efficient vehicles. When consumers operate more efficient vehicles, they consume
fewer real economic resources (e.g., barrels of oil which must be extracted, refined, and
transported) than they would have had they operated less efficient vehicles. These are real
resource savings for society, the value of which is represented by the price of the fuel (i.e.,
gasoline or diesel) saved (not taking into account externalities such as air pollution and energy
security). Government intervention—such as fuel economy standards that guarantee
manufacturers produce vehicles with minimum levels of fuel economy—can lead to a more
economically efficient level of fuel economy in vehicles by bridging the gap between
consumers’ willingness to pay for fuel saving and the economic value of the savings that accrue
to consumers and society.

The best practices for regulatory analysis, as reflected in OMB’s Circular A-4 guidance, cautions
that willingness to pay is a good measure of benefits only “if” the underlying market is “well-
functioning” and requires agencies to take “market imperfections” into account when valuing
regulatory effects.’*3 As a result of the market failures discussed above, when calculating
benefits of the standards, EPA should use the value of fuel saved (based on the market price of
fuel) and not the value consumers appear to place on fuel economy (based on prices and purchase
of vehicles, or on an assumption about valuing only the first 2.5 years of savings).

EPA’s Guidelines for Economic Analysis (“Guidelines”) also support using the net present value
of total fuel saved to calculate the benefits of regulations that save fuel.>3* The Guidelines
explain that consumers’ willingness-to-pay is generally the appropriate measure of quantified
social benefits.?* However, in cases where consumer expectations are likely to be inaccurate, the
Guidelines caution that consumer willingness to pay for a product may be an incomplete measure

32 1d. at 31.

333 Circular A-4, supra note 139, at 19, 21 (cautioning that willingness to pay is a good measure of benefits only
“if” the underlying market is “well-functioning” and requiring agencies to take “market imperfections” into account
when valuing regulatory effects); EPA, Guidelines for Preparing Economic Analysis at 7-21 (201) (market prices
are appropriate only “[f]or goods bought and sold in undistorted markets”); see also id. at 7-15 (directing use of
healthcare costs not otherwise accounted for in individual consumers’ willingness-to-pay to avoid morbidity because
“these costs represent diversions from other uses in the economy, [and so] represent real costs to society [that]
should be accounted for™).

334 See generally EPA Guidelines, supra note 333.

335 Id. at 7-6.
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of social benefits.>3¢ Only in the case of “goods bought and sold in undistorted markets,”33’

should EPA use “market prices . . . to measure the value of market goods and services
directly.”*® By implication, market data on consumers’ valuation of ficel economy is not the
appropriate measure of the benefits of fuel economy due to distortions in the market for fuel
economy. However, because the market for fuel (as opposed to the market for fuel economy)
does not suffer from these same market failures, the benefits of a regulation that saves fuel
should be calculated using the market price of the firel.>3° The Guidelines also explain that the
purpose of the agency’s cost-benefit analysis is to measure the “social” benefits (and costs) of
regulation.®*® So where, as here, there is a divergence between the private willingness to pay for
fuel economy (as expressed in market prices for vehicles) and the social valuation of actual fuel
resources saved (expressed in the market price of fuel), the appropriate measure of the benefits of
a regulation that saves fuel is the market price of fuel saved.

Notably, for over forty years, under administrations of both political parties, both EPA and
NHTSA have typically used the same approach for calculating the fuel saving benefits of fuel
economy regulations and GHG standards: the net present value of total fuel saved, not
consumers’ ex ante willingness to pay for fuel economy. For example, in its very first fuel
economy regulation in 1977, NHTSA evaluated “the economic impact of [fuel economy]
standards” for model year 1981-1984 passenger vehicles.**! In conducting that evaluation,
NHTSA compared the upfront increase in vehicle costs to consumer lifetime gasoline costs, and
determined that “total consumer costs (that is, retail prices, maintenance costs, and gasoline
costs) are anticipated to decrease by about $450 per car or $20 billion nationally.”3*? In making
that calculation, NHTSA explicitly rejected an approach that would have considered only the
benefits of fuel savings that consumers were willing to pay for, stating that “since lifetime [fuel
savings] benefits do actually accrue to the initial and subsequent owners, they are included in the
analysis, regardless of their perception by individuals.”* As a result, NHTSA included the full

336 Id. at 7-15 (directing use of healthcare costs not otherwise accounted for in individual consumers’ willingness-
to-pay to avoid morbidity because “these costs represent diversions from other uses in the economy, [and so]
represent real costs to society [that] should be accounted for”); see also Helfand & Dorsey-Palmateer, supra note
189, at 446 (discussing Guidelines’ recommendation to use professional estimates of mortality risk when calculating
benefits of reduced mortality rather than inaccurate consumer expectations of that risk).

337 EPA Guidelines, supra note 333, at 7-21.

38 1d. at 7-7.

339 Of course, the production and use of vehicle fuel suffers from other market failures such as air pollution and
market power. These failures, however, can been accounted for separately. See supra Section 3B, tbl. 2.

340 EPA Guidelines, supra note 333, at 7-6; id. at 8-1 (“In conducting a [cost-benefit analysis], the correct measure
to use is the social cost”).

341 Passenger Automobile Average Fuel Economy Standards, 42 Fed. Reg. 33,534, 33,550 (June 30, 1977).

342 Id. at 33,550-551.

343 NHTSA, Final Impact Assessment of the Automotive Fuel Economy Standards for Model Year 1981-84
Passenger Cars at [-24 (June 30, 1977) (“An important issue which is often raised is that the new car buyer would be
impacted more by costs than benefits as that person more readily perceives initial costs than benefits accruing over
the life . . . of the vehicle. In our view all costs (and benefits of owning and operating a vehicle) incurred over the
economic vehicle life . . . must be accounted for in the analysis, and not only those faced by any one owner, such as
the new car buyer”).
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economic value of those savings, calculated as the expected quantity of fuel saved times the
expected price of fuel.

Similarly, in 1980, EPA proposed a regulation to establish evaporative emission regulations for
gasoline-fueled heavy-duty vehicles.**> EPA projected that this regulation would cause heavy-
duty gasoline-fueled vehicles to install closed-loop fuel metering systems that would have the
ancillary benefit of improving vehicle fuel economy.>*¢ When calculating the costs and benefits
of the standards, including the fuel economy improvements, EPA used the full economic value of
saved gasoline and not a measure of consumers’ willingness to pay for fuel economy.>*’

For more examples of such historical regulatory practices, see Policy Integrity’s report,
Shortchanged: How the Trump Administration’s Rollback of the Clean Car Standards Deprives
Consumers of Fuel Savings.>*

5. The Untested Methodologies in Scenarios 6 and 7 Are Riddled with Errors
(C-21)

In Scenarios 6 and 7, EPA develops two novel, non-peer-reviewed estimation methods that
produce extreme results that are not consistent with previous agency methodology or even
internally consistent with each other. EPA calls these its “revealed preference methodologies™ to
project compliance cost forward for higher levels of stringency: (a) the EPA Cost Extrapolation
approach (Scenario 6), and (b) the Market Data approach (Scenario 7). EPA claims that these
methodologies include “resource and opportunity costs of vehicle markets,” though in fact they
do not directly estimate opportunity costs, but instead represent alternatives to its standard
engineering model for estimating compliance costs.

5A. General Methodological Errors and Inconsistencies

The EPA Cost Extrapolation approach is not a valid revealed preference approach that attempts
to identify and estimate opportunity costs from market data, but rather is essentially just a
different way to try to estimate compliance costs. EPA assumes without evidence a linear
marginal cost of compliance in miles per ton of carbon dioxide. To calibrate the linear cost
coefficient, EPA takes the ratio of the difference between average cost per vehicle (ACV) in
2021 and divides it by the difference in miles per ton of carbon dioxide (MPT) required in the
2021 GHG light-duty standards. The ACV in 2021 is calculated as the EPA’s engineering cost
estimate from the 2021 GHG light-duty standards (relative to the rolled-back standard set in the
2020 SAFE 2 Rule).** Thus,

344 Id.

345 Evaporative Emission Regulation and Test Procedure for Gasoline-Fueled Heavy-Duty Vehicles, 45 Fed. Reg.
28,922 (proposed Apr. 30, 1980).

346 Id. at 28,924.

347 14

348 https://policyintegrity.org/files/publications/Clean_Car_Standards Rollback_and Fuel Savings Report.pdf.

349 In this dimension, the 2024 LMDV rule tightened standards 5.5 times more than the 2021 rule. If the
compliance costs were convex in the amount that standards are tightened, then compliance with the 2024 LMDV
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ACVZOZl
MPT2021 - MPTSAFE

ACVz024 = ( ) X (MPT3024 — MPTsppg)

EPA interprets this first term in parentheses as the slope of the marginal cost of compliance,
when in fact the term is clearly an average cost of compliance, particularly as it includes fixed
costs in the average cost calculation.*>°

The Market Data approach uses a similar calibration except that it uses the market price of
compliance credits for the GHG standards to estimate compliance costs. Like in the previous
approach, EPA assumes a linear marginal compliance cost without evidence or citation. Further
assuming a perfectly competitive market in the credit industry, such that the marginal cost of
compliance equals the trading price (ATP), EPA takes two outdated estimates of the average
credit prices in 2006 and 2012-20213! and runs the line through them.*>? Therefore,

ATPZOlZ to 2016 — ATP2006
MPTZOZl - MPT2006

ATPyg24 = ( ) X (MPT5024 — MPT5006)

At least using this methodology, EPA is potentially estimating marginal cost of compliance if the
trading market is perfectly competitive; but given that the credit trading market is not perfectly
competitive,>>? in practice this methodology linearly projects approximations of historical
average credit price, not marginal costs of compliance. As the equilibrium credit’s price equals
the willingness of manufacturers to produce an additional credit (i.e., it is equal to the marginal
revenue that the industry makes from one additional credit), this measure will not pick up broad
resource or opportunity costs.

These two new methods produce completely unrealistic results inconsistent with past EPA
estimates or the economics literature. Specifically, the EPA Cost Extrapolation and Market Data
approaches estimates increases in average and marginal costs of $6,338 and $18,000 per vehicle,
respectively, compared to $392/vehicle for MY 2031 in the 2024 EPA rule.’* Such extreme
estimates would be too high even if they included opportunity costs (which they do not).3>
These estimates far exceed recent econometric-based estimates of consumers’ willingness-to-pay

rule would cost more than 5.5 times what 2021 rule did, which the EPA estimated to be $1,154 per vehicle in
constant 2022 dollars.

3302025 EPA Draft RIA at 48-49.

351 CEA, Estimating the Value of Deregulating Automobile Manufacturing Using Market Prices for Emissions
Credits 9 (2020), https://trumpwhitehouse.archives.gov/wp-content/uploads/2020/12/CEA_SAFE_Report.pdf (“Our
credit price data and a prior study provide two relevant points that allows us to project what the market equilibrium
price of credits would be for any given standard.16 The Tesla credit data described above provide one observation
on compliance costs: credits cost $116 per mpg per vehicle when the standard was about 35 mpg, the average over
the 2012-2021 period.17 The second data point is for model year 2006, for which Anderson and Sallee (2011)
estimate the average marginal cost of tightening CAFE standards by one mpg to be $18 per vehicle. The CAFE
standard during that year was 24.8 mpg.”)

332 Id. at 9-10. See also comments submitted to this docket by Resources for the Future.

333 For more on this point, see comments submitted to this docket by Resources for the Future.

354 Compare 2025 EPA Draft RIA at 49 and 52 with 2024 LMDV RIA, supra note 18, at 1-7.

355 EPA implies that its methods in Scenarios 6 and 7 reflect opportunity costs by excluding any consideration of
fuel savings, because “savings on fuel is more than offset by the loss of access to the ICE vehicles features.” 2025
Draft RIA at 43.
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for additional performance attributes, and EPA does not explain why it would be valid to assume
that this extreme difference in compliance cost estimates is attributable to opportunity costs.3>¢
These estimates are not only inconsistent with past EPA estimates, but they are completely
inconsistent with each other, with an unexplained difference of nearly three-fold. These values
are so high that they are equivalent to 5% to 16% of GDP addition for this sector,*3” and a 13%
to 37% increase in new vehicle prices,*>® and so seem implausible to attribute to opportunity
costs. EPA fails to explain how such extreme increases in the cost estimates could be validly
attributed to opportunity cost.

These two methodologies are completely unnecessary, as EPA historically uses its engineering
model to estimate compliance costs, which produces far more realistic estimates.**® The EPA
should abandon these two approaches. If it chooses to proceed along such lines, EPA would need
to ensure that its estimates are consistent with the economics literature, its methods are drawn
from a peer-reviewed article, and its results are peer-reviewed.

5B. EPA’s New, Biased Cost Estimates Rely on Untested Assumptions, Outdated
Data, and Poor Identifying Strategies

Both new estimation strategies rely on the untested assumption that marginal cost increases
linearly in stringency. EPA provides no empirical evidence of this assumption, despite its critical
importance. Instead, EPA provides theoretical arguments, though there are many reasons to
doubt that they apply here or that the relationship is quadratic in nature. First, EPA concedes that
its assumption might not hold for relatively large increases in stringency, such as in this case,
where the 2024 GHG standards increased miles-per-ton considerably as compared to the 2020
SAFE Rule.’®® Second, economists typically derive this type of theoretical results for a
competitive market producing a single, homogenous good; vehicles, by contrast, are composite
goods with producers selling a portfolio of heterogenous goods in a potentially non-competitive
market.’®! Third, even assuming that costs increase at an increasing rate does not imply the
quadratic formula that EPA adopts.

EPA’s calculation method in Equation (3) is also problematic, in which it converts between
grams-per-mile (used by the EPA to set its standards) and miles per ton (used in the cost
calculation), where MPT is the reciprocal of (grams-per-mile times a constant). Taking the
reciprocal can break the convexity assumption, as a change from g/mile to MPT depends on the

356 Leard et al. (2023), supra note 158, at 169.

357 Compare 2025 EPA Draft RIA at tbl. 4 (3% discount rate) with Bureau of Econ. Analysis data from 2022
2024 for motor vehicles, bodies and trailers, and parts.

38 Relative to an average new vehicle price of $48,841 per vehicle sold in the United States. Cox Auto., Kelly
Blue Book Report: New Vehicle Prices Trend Hhigher, Aug. 11, 2025, https://www.coxautoinc.com/insights-
hub/july-2025-atp-report/.

359 Leard et al. (2023), supra note 158.

3602025 EPA Draft RIA at 48-49 (“This result is known as convex deadweight costs, which is a widely
recognized principle in economics. Strictly speaking, the deadweight costs need not be convex at miles per ton far
away from MPT0. This possibility is discussed further in Section 2.2.”).

361 Note that the opportunity cost argument is predicated on vehicles being composite goods in which consumers
tradeoff multiple vehicle attributes.
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level of grams per mile. As EPA finds that these estimates are inconsistent with the 2024 EPA
Final RIA estimate of $392 in 2024, despite calibrating the EPA Cost Extrapolation Method to
this data, this assumption is clearly inconsistent with its past estimates. As these results are
highlight sensitive to this assumption, EPA should abandon these methods until they can provide
robust empirical evidence, particularly as these methods produce unrealistic results.

Unlike EPA’s careful and thoroughly reviewed engineering model, these new estimates are back-
of-the-envelope estimates that rely on faulty assumptions and a lack of identification strategy.
Both estimation strategies combine cost estimates from different years (e.g., 2006 and
approximately 2016 in their calculation of ATP2024) without any attempt to control for time-
varying factors, including changes in demand, technological change, and the introduction and
growth of hybrid and electric powertrains. EPA is essentially conducting a basic calibration to
two data points under heroic assumptions—even less rigorously in the case of medium- and
heavy-duty vehicles, for which they have only one datapoint.**> For EPA to move its analysis of
costs in this direction, it would need to develop empirical identification strategies that are up to
the quality of a peer-reviewed journal, rather than merely drawing lines between two points.

There are additional identification problems for both approaches. First, for the EPA Cost
Extrapolation, the estimate is biased by using average cost to approximate for marginal cost of
compliance. It is unclear how close of an assumption these two values are to each other,
particularly as average cost includes fixed costs that marginal costs do not. Second, the Market
Data approach relies on a perfectly competitive assumption in the credit trading market, along
with no other market distortions. However, there is clearly market power in the crediting trading
market, as there 1s high market concentration in it. Under market power for the seller, a well-
known result from economic textbooks is that the equilibrium price does not equal marginal cost,
as market power leads to a rising price. Thus, the trading price exceeds marginal cost, resulting
in a further upwardly biased estimate.

EPA’s data is also imperfect. In the case of the EPA Cost Extrapolation Approach, the data
comes from outdated runs using NHTSA’s CAFE model.?®* However, the 2024 rule uses EPA
own compliance cost model, OMEGA. It is unclear why extrapolating outdated cost data without
addressing time trends, beyond the potential exogenous growth in fuel efficiency, would benefit
EPA’s analysis, particularly when it is so dependent on a quadratic functional form assumption
unnecessary for the OMEGA model. In the case of Market Data approach, the data is also
question, as the 2006 data point comes from a flex-fuel vehicle credit market that precedes
EPA’s current regulatory program developed since the 2009 Endangerment Finding.*%*
Moreover, Resources for the Future shows that EPA’s results are highly sensitive to additional
data.3%3

EPA also incorrectly assumes that the 2024 rule was an EPA mandate that essentially requires
adoption of electric vehicles. As shown above, in Section 1B, this is incorrect. In its modeling,

3622025 EPA Draft RIA at 54.
363 E.g., cost estimates for the 2021 standards were based on the CAFE model. 86 Fed. Reg. 74449 n.38.

364 See comments submitted to this docket by Resources for the Future.
5 14,
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particularly in Scenarios 6 and 7, EPA assumes that consumers and producers can only choose
between ICE and EV vehicles. However, individuals can choose between ICE, EV, PHEV
(hybrid plug-ins), used vehicles, and outside option (bike, electric scooter, walking, motorcycle,
carpools and mass transit). All of these options require modeling, particularly as the point
estimates from these two methods predate the rise EVs, as well as hybrids, in the baseline. Like
holding attributes constant in the baseline, further restrictions in the compliance level biases the
compliance costs upwards.

5C. EPA Double Counts Costs by Incorrectly Includes a Transfer When It
Calculates Lost Consumer Welfare.

EPA appropriately attempts to account for the loss of consumer surplus from the reduction in
sales. EPA calculates the welfare loss from reduced sales resulting from the regulatory-driven
price increase, as the areas of rectangle C and triangle H in Figure RIA-7.3%¢ However, this
calculation is incorrect, as area C is a transfer from the consumers to producer, as the figure
presumes a perfectly competitive market (i.e., horizontal supply curves), such that area C is the
increase in revenue that the producer receives from passing on the cost to the consumer. EPA
appears to incorrectly believe that because this is eventually an increase in cost, it should be
counted, but this fails to recognize that EPA already deducted the cost of compliance. This is
double counting the cost of compliance. The true welfare cost of reduced sales is just deadweight
loss triangle H, as is standard in all microeconomics textbooks.

5D. EPA’s Estimates of Electric Grid Effects Are Incomplete and Inconsistent

EPA’s assessment of the impacts of increased EV adoption on the electricity are described in
both Section 4 and Appendix B in the Draft RIA, and are monetized in Scenarios 6 and 7. Those
sections together provide a skewed view of the impacts of EVs on the electricity grid.

EPA’s assertions about detrimental impacts of EV connections to the electric grid relies on a
preliminary, non-peer-reviewed analysis by Fitzgerald and Mulligan (2023).3¢7 The authors
calculate annual costs and benefits of increasing renewable energy generation and the proportion
of EV vehicles in the national fleet. The paper makes many simplifying assumptions about
electricity demand and supply that may not be reflective of the realities of electricity provision,
some of which contradict the authors’ statements in the paper. For example, the authors assume
increasing linear supply curves for both fuel efficiency, measured in mpg, and energy generation,
for their costs and benefits calculation.?®® Not only is the linearity assumption overly simplistic,
but the authors note that “(r)enewable electricity generation has some attractive economic
attributes, such a very low or zero marginal cost,” which directly contradicts the assumptions in
their proposed analysis.?® Further, the authors’ analysis assumes that 100% of new vehicle sales

366 2025 Draft RIA at 57-58.

3¢7 Timothy Fitzgerald & Casey B. Mulligan, The Economic Opportunity Cost of Green Recovery Plans 1, (Nat'l
Bureau of Econ. Rsch., Working Paper No. 30956, 2023).

368 Id. at 4, 5-8, 25.

39 Id. at 6 n.6.
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are EVs, based on a campaign promise by then-presidential candidate Biden,?’® and assume
targets of 80% renewable energy generation and zero rate change based on a scenario analysis
conducted by researchers at the National Renewable Energy Laboratory in 201437! and, again,
campaign promises from the Biden Plan.?’? This scenario is entirely unrealistic and completely
divorced from the actual costs of EPA’s GHG standards. Such errors are among the many
reasons why conducting policy analysis based on a non-peer-reviewed study, particularly one
that does not provide an internally consistent narrative, is not advisable.

EPA does not provide an internally consistent assessment of the effects of EV adoption on
energy demand. EPA assumes that the electricity system as it currently exists can meet the
projected increases in demand from data centers for Al applications.>”* Therefore, it should also
be able to meet the “incremental electricity demand from LD, MD, and HD PEV charging
projected by the adoption of LMDV and HD GHG Phase 3 standards,” which is significantly
lower than data center demand growth, as EPA states in Section 4.37* However, EPA also states
in Appendix B that the increase in energy demand from EV adoption would force grid operators
to engage in extreme, costly actions such as “build[ing] costly new plants and lines, fir[ing] up
expensive fossil ‘peaker’ units, or curtail[ing] other demand,”*”> implying that total energy
demand from EVs may not be as “incremental” as EPA stated earlier in the draft regulatory
analysis.

Even if the increase in energy demand from EV adoption were higher than “incremental,” EPA’s
characterization of U.S. energy supply is not realistic. First, EV electricity demand may be more
flexible than demand from some types of data centers, so statements implying crowd-out of
energy provision may be exaggerated.’’® Second, as EPA implied in Section 4, electricity supply
can increase to meet increases in demand.*”” Third, while EPA expresses concerns about grid
reliability, neither the results of the Fitzgerald and Mulligan (2023) paper nor EPA’s own
analyses measure the impacts of energy demand from EVs on the sufficient, consistent provision

30 1d. at 4.

371 Id. at 5 (citing Trieu Mai, David Mulcahy, Maureen M. Hand, & Samuel F. Baldwin, Envisioning a renewable
electricity future for the United States, 65 ENERGY 374 (2014)).

32 Id. at 6.

373 2025 Draft RIA at 11-12.

374 Id. at 11 (“These higher levels of demand significantly improve the market fundamentals of existing firm
dispatchable capacity and reduce the likelihood of thermal resource retirement. Moreover, this demand growth
significantly outweighs the level of incremental electricity demand from LD, MD, and HD PEV charging projected
by the adoption of LMDV and HD GHG Phase 3 standards.”).

375 Id. at 39.

376 For example, EVs owned by households can be charged at non-peak hours, see EPA, Electric Vehicle Myths,
https://perma.cc/3WB3-UWVL (last updated August 7, 2025), while data centers “need constant power, 24-7, 365
days a year.” James O’Donnell & Casey Crownhart, We did the math on Al’s energy footprint. Here’s the story you
haven 't heard, MIT Technology Review (Accessed Sep. 15, 2025),
https://www.technologyreview.com/2025/05/20/1116327/ai-energy-usage-climate-footprint-big-tech/ (quoting
Rahul Mewawalla, the CEO of Mawson Infrastructure Group, “which builds and maintains high-energy data centers
that support AI”).

3772025 Draft RIA at 11-12.
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of electricity as needed. Finally, EVs may play a future role in increasing electricity supply and
reliability, as EV batteries can directly provide energy to the grid.?’®

6. Artificially Low Fuel Prices Bias Scenarios 3 and 5 (C-21)

Future gasoline and diesel prices are key inputs into EPA’s cost-benefit analysis of vehicle
emission standards. EPA uses the Energy Information Administration’s (EIA) Annual Economic
Outlook’s projections. EPA’s analysis of its 2024 standards used the 2023 AEO Reference Case,
which reflected all “law and regulations passed by November 2022.737

EPA now updates the gasoline and diesel price paths to reflect the more up-to-date AEO 2025.
However, the AEO 2025 Reference Case includes all policies and laws up until December 2024,
including California’s ACT Program, the IRA credits, and the latest vehicle standards from
2024—all policies that the current administration plans to end. In anticipation of such policy
changes, EIA also produced the AEO 2025 Alternative Transportation Case that excludes these
policies and lessened the growth of eligibility for IRA credits.’®" Nevertheless, EPA’s draft RIA
adopts the 2025 AEO reference case, which had the lowest price forecasts of the scenarios
explored by EIA, arguing that the EIA model did not take “into account the policies being
implemented by President Trump that are intended to drive down the price of gasoline and
diesel.”38!

Going a step further still, in scenarios 3 and 5, EPA decreases diesel and gasoline prices by $0.25
and $1.00, respectively, instead of implementing the price path from its selected scenario. These
proposed adjustments exceed the price differences between the 2023 and 2025 AEO reference
cases in all time periods for gasoline.*%?

EPA assumptions are arbitrary. Specifically, in Scenarios 2, 3, and 5, EPA chose to update the
baseline to account for changes in policy (namely, excluding the IRA tax credits and California
ACT program) but chose an energy price based on a scenario that included those same policies.
EPA made this choice despite a readily available alternate fuel price forecast that excluded these
policies. EPA offers no explanation for these choices.

To then try to justify its additional downward adjustment to its selected prices, EPA argues that
the 2025 AEO baseline does not account for the recent policies to decrease fuel prices.?®3
However, there are several problems with this reasoning, which imply that a $1.00 decline in
average price over the next twenty-five years is unlikely to result from the current
administration’s efforts to increase domestic oil production.

378 EPA, Electric Vehicle Myths, supra note 376.

379 U.S. Energy Info. Admin., Annual Energy Outlook: AEO2023 at 33(2023), https://perma.cc/7FPD-YPLG.

380U.S. Energy Info. Admin., Annual Energy Outlook 2025, Apr. 15, 2025, https://perma.cc/D7Y5-GICD.

3812025 Draft RIA at 9.

382 Id. at 10 (“For these reasons and others, we included a fuel price sensitivity assessment which examines the
impact lower fuel prices have on some program costs and benefits. Specifically, we examine a $1.00/gallon lower
gasoline cost and a $0.25/gallon lower diesel cost as compared to the AEO 2023 gasoline reference fuel cost.”)

383 Id. at 9 (“However, it does not appear that AEO 2025 took into account the policies being implemented by
President Trump that are intended to drive down the price of gasoline and diesel.”).
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The United States is a price taker in the oil markets,*®* despite being a large producer, as it still
represents a relatively small percentage of current oil production (around 15%, versus almost
50% controlled by OPEC)3# and global oil reserves (under 4%, compared to 70% controlled by
OPEC).38¢ Historical evidence points to demand shocks affecting oil prices more than supply
shocks.?®” Thus, increases in U.S. oil production may have little impact on global, and so U.S.,
oil prices. If U.S. policies threatened to decrease global energy prices, OPEC could readily offset
that threat by decreasing its own production, particularly in the short run.’® As crude oil prices
make up only 59% of gasoline costs, it seems unlikely that any such small supply-side effects on
global crude oil prices would have a substantial impact on U.S. gasoline prices.’®

It is also unlikely that opening up public lands and deregulation by the Trump Administration
will lead to an large increase in domestic oil supply.*® In the short run, oil supply is very
inelastic.>*! Moreover, according to the International Energy Agency, there will be a “record
surplus” of oil in 2026,3 such that U.S. oil companies are unlikely to drill; this surplus is
consistent with the oil price decline between 2023 and the 2025 AEO noted by EPA. Moreover,
as it takes many years to go from starting the leasing process to drilling,3*? particularly in Artic
and protected regions,3** it is unlikely to have effects until the medium- to long-run—after the
Trump presidency.

Other policy changes could increase production costs or delay increased supply. Critically, the
Trump Administration imposed significant tariffs on other countries, including steel and
aluminum tariffs. As oil supply decision are also driven by input costs,?> these increases in

384 H. Aldabagh et al., Forecasting Crude Oil Price Using Multiple Factors, 17 J. Risk & Fin. Mgmt. 415 (2024)
(explaining that non-OPEC countries are price-takers).

385 Robert Rapier, Why OPEC’s Decisions Impact the U.S., FORBES, Sept. 6, 2024,
https://www.forbes.com/sites/rrapier/2024/09/06/why-opecs-decisions-impact-the-us/. Counting biofuels and other
petroleum liquids, U.S. share is closer to 22%. U.S. Energy Info. Admin., What Countries Are the Top Producers
and Consumers of Oil? (updated Apr. 11, 2024), https://perma.cc/4TQD-64BQ.

386 Rapier, supra note 385; see also Peter Howard & Minhong Xu, Enacting the “Polluter Pays” Principle at 3
(Policy Integrity, 2022), https://policyintegrity.org/files/publications/Polluter Pays Policy Brief v2.pdf.

387 L. Kilian, Not all oil price shocks are alike: Disentangling demand and supply shocks in the crude oil market,
99 Am. Econ. Rev. 1053 (2009); Kilian, L., & Murphy, D. P. (2014). The role of inventories and speculative trading
in the global market for crude oil. Journal of Applied econometrics, 29(3), 454-478; Kilton L., Understanding the
estimation of oil demand and oil supply elasticities. Energy Economics 107:105844 (2022).

388 K. Kisswani, An analysis of OPEC oil production reaction to non-OPEC oil supply, 77 Res. Pol’y 102653
(2022).

389 Garrett Golding & Lutz Kilian, Fed. Res. Bank of Dallas, Don 't Look to Oil Companies to Lower High Retail
Gasoline Prices, May 10, 2022, https://perma.cc/F8J8-PAIJS.

390 1t is unclear which set of policies EPA is referring to, but we presume the National Energy Emergency
Declaration, Unleashing American Energy, and Alaskan Oil Development

391 Kilton, supra note 387 (in the abstract, finding the elasticity close to zero).

392 Global Oil Markets will face record surplus in 2026, Oil and Gas 360, Aug. 15, 2025.

393 Cong. Res. Serv., Five-Year Offshore Oil and Gas Leasing Program: Status and Issues in Brief, Oct. 1, 2024,
https://sgp.fas.org/crs/misc/R44692.pdf (BOEM’s development of a new five-year program typically takes two to
three year).

3% Dana Van Wagener, Analysis of Project Crude Oil Production in the Arctic National Wildlife Refuge, EIA,
May 23, 2018, https://perma.cc/EJB3-2GDB; Yereth Rosen, State Expects North Slope Oil Production To Be Stable,
Alaska Beacon, Jan. 19, 2023.

395 Golding & Kilian, supra note 389.
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tariffs may lead to increased oil production costs and a subsequent decline in drilling of oil
wells. 3%

Taking together, it seems unlikely for the Trump supply-side policies to decrease U.S. oil prices
by approximately one-third, as EPA predicts for Scenarios 3 and 5.

Regardless of the 2025 AEO price forecast used by EPA, using a constant price adjustment is
inappropriate, particularly an adjustment as high as $1.00. The differences between the 2023
AEOQ Reference Case and the 2025 AEO cases are clearly not constant over time.**” Even if EPA
needed to use a constant price path adjustment, the appropriate approach would be to take the
average across the entire price path, not to select the maximum difference. Even a simple
average over time would result in upward bias due to discounting, such that EPA would need to
calculate the weighted average fuel price difference using the discount factor as a weight. Thus, a
constant value adjustment of $1.00 is not appropriate.

Instead, EPA should simply use the AEO 2025 Alternative Transportation Case, as it is the
appropriate and internally consistent scenario. If EPA wishes to conduct sensitivity analysis, it
should use the AEO 2023 reference case, as this price forecast is also consistent with the baseline
in terms of policies included.

Table 3: Assumptions in EIA AEO’s Fuel Price Projections**®

Assumption / Policy AEO 2023 AEO 2025 Reference AEO 2025 Alternative
Transportation

California ACT Program Excluded Included Excluded

EPA 2024 Vehicle

Rulemakings Excluded Included Excluded

NHTSA 2024

CAFE Rule Excluded Included Excluded

[RA Credit Eligibility Partially Included Included Reduced Eligibility

Growth

Resulting Fuel Price Highest Lowest Intermediate

7. EPA Fails to Support Claims That Leakage Significantly Affects the
Contribution of New U.S. Vehicles to Climate Change (C-12, C-13, C-21)
EPA argues in the Proposed Rule that the climate benefits of its GHG standards for motor

vehicles are limited by “carbon leakage”—that is, if “businesses were to transfer production to
other countries [or sectors] with laxer emission constraints,” thereby potentially “lead[ing] to an

3% Fed. Res. Bank of Dallas, Dallas Fed Energy Survey: Special Questions, July 2, 2025, https://perma.cc/FR6T-
YP2R (noting that 32% of executives expected that steel tariffs would lead to drilling fewer wells).

3972025 EPA Draft RIA at Figure 1.

3% U.S. Energy Info. Admin., Annual Energy Outlook 2025, supra note 380.
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increase in their total emissions.”**? But economic theory and evidence do not support EPA’s
myriad claims** that there is significant leakage resulting from Section 202 greenhouse gas
standards.

EPA offers essentially four theories for how leakage may occur in the vehicle sector: (1) that
regulatory costs will cause U.S. drivers to move away from passenger cars and cargo trucks and
toward other less-regulated transportation sources, such as short-haul air travel, railroad, or
ships;*! (2) that emission standards decrease global fuel prices and lead to increased driving or
other fuel uses either in the United States or internationally;**? (3) that the U.S. economy will
substitute toward more urban-intensive industries that involve less driving of light-duty vehicles,
in exchange for foreign economies shifting in other direction;*** and (4) that standards will result
in U.S. consumers increasing utilization of gasoline vehicles relative to electric vehicles.*** EPA
supposes that, collectively, the resulting emissions increases from leakage could even somehow
“offset . . . more than 100 percent” of the emissions reductions generated expected from the
GHG standards.**° But as discussed in turn below, EPA fails to meaningfully support any of

these theories and ignores counter-evidence.

Sector-Based Leakage. Although EPA claims that vehicle standards may result in U.S.
consumers reallocating emissions towards other transportation sources, such as short-haul air
travel, railroad, or ships, 4°° it fails to substantiate these claims or grapple with contrary evidence.

For one, EPA fails to cite to any economic research or provide any modeling to support this
claim, such as estimating the substitution by U.S. consumers between various modes of road and
non-road transport in response to the vehicle emissions regulations.

EPA also fails to explain why consumers would move away from vehicle travel as a result of
emission standards. EPA’s existing GHG standards for motor vehicles overwhelming have been
estimated to generate net savings for drivers of light-, medium-, and heavy-duty vehicles.
Although EPA fails to mention the “rebound effect”—an elasticity estimate measuring how
much consumer mileage traveled changes in response to a change in the cost-per-mile of
driving*?’—estimates of the rebound effect for passenger vehicles are positive, meaning that
increases in fuel economy leads to increases, rather than decreases, in the vehicle miles traveled
of passenger vehicles.**® EPA has accounted for this rebound effect in prior Section 202

39990 Fed. Reg. at 36,305.

400 See 2025 Draft RIA at 34, 41, 42, 61 (presenting additional theories for carbon leakage).

01 1d. at 34.

402 Id. at 61 (assuming, without evidence, that worldwide supply and demand are equally price elastic with
opposite signs, so that foreign increased use of oil will offset half of any U.S. reductions).

403 Id. at 34-35.

404 1d. at 41.

05 Id. at 35.

406 Id. at 34.

407 Joshua Linn, The Rebound Effect for Passenger Vehicles, 37 ENERGY J. 257 (2016).

408 See id. at 258 (“The vast rebound literature has reported a wide range of estimates of this elasticity, which
imply that a 1 percent fuel economy increase raises driving 0.1 to 0.8 percent. Most estimates fall in the range of 0.1
to 0.3, and many recent estimates have fallen toward the lower end (UKERC 2007 and US EPA 2011). Based on the

67



standards and determined that it offsets a relatively small percentage of the rule’s emission
reductions (with that effect already accounted for in prior estimates of the standards’ net climate
benefits).*? These well-established estimates contradict EPA’s claims that U.S. consumers will
shift away from on-road transportation, as EPA’s claim makes the assumption that the standards’
overall rebound effect is negative for on-road transportation.

EPA also fails to consider estimates of the elasticity of substitution that measure how much U.S.
consumers change their consumption of non-road transportation in response to price differences
for on-road transportation. For instance, a recent 2023 study uses a model to estimate the price
elasticities of transportation for various modes of domestic travel in the United States over a 17-
year range, and finds that “the demand response of [road, rail, and air] transport to price
increases is inelastic, and there is little or no pass-through from one mode to another.”*!° To the
extent consumers are flexible, EPA fails to consider how consumers may switch toward lower-
emitting options, such as public transportation.*!!

International Leakage. EPA states that half of the reductions in fossil fuel usage by U.S.
vehicles from vehicle emissions standards are counterbalanced by increased fossil fuel usage
outside of the U.S, assuming that the worldwide supply and demand for fossil fuels are “equally
price elastic . . . but with opposite signs.”*!> But EPA presents no evidence for these elasticities,
which seek to quantify the extent to which international fossil fuel supply and consumption
change in response to changes in fuel prices. For these elasticities to reflect existing data and
academic literature, EPA would need to first model the degree to which the U.S. emissions
standards affect world fuel prices, and then model how world fuel consumption reacts to any
predicted changes in fuel prices. By simply assuming values for the elasticities of worldwide
supply and demand without evaluating the evidence, EPA reaches its conclusion without any
assurance that it reflects the real world.

EPA’s brief analysis of international leakage also overlooks the positive spillover effects of U.S.
vehicle emissions regulations. Specifically, U.S. regulations could result in positive
technological spillovers, as innovations resulting from compliance are adopted by companies in
other countries. For instance, a published, peer-reviewed academic study modeling technological
spillovers in the road-freight sector finds that electric-vehicle technology is particularly
amenable to positive global learning effects through the avenues of “learning-by-doing and using
feedback effects.”!® Another paper states that “technological and regional spillovers play a

results of several recent studies, the U.S. government used an elasticity of 0.1 for estimating the fuel savings of the
upcoming fuel economy standards”).

409 F g 2024 LMDV RIA, supra note 18, at 4-23 (“[TThe rebound effect offsets the energy savings benefits of
efficiency improvements to some degree.”).

410 Tgnacio Escanuela Romana et al., Elasticities of Passenger Transport Demand on US Intercity Routes: Impact
on Public Policies for Sustainability, 15 SUSTAINABILITY 14036 (2023).

41 See supra notes 52-54 and accompanying text.

4122025 Draft RIA at Appx. C.5.

413 Bessie Noll et al., The Effects of Local Interventions on Global Technological Change Through Spillovers: A
Modeling Framework and Application to the Road-Freight Sector, 121 PROCS. NAT’L ACAD. SCIS. (2023).
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central role in systems with learning and can have significant impacts on broadening the range of
technological options and their improvement rates.”*!4

U.S. vehicle emissions regulations can also result in positive policy spillovers, as other countries
adopt similar policies that reduce their fossil fuel consumption. Generally, there is evidence that
policies reducing carbon emissions have positive policy spillover effects internationally.*'>
Saikawa (2013) finds that there is a “race to the top” for vehicle emissions standards, in that
“globalization and increased interdependence create conditions that support the policy diffusion
of stringent emission standards,” and “the divide between countries with and without standards
actually provides an incentive for the latter to adopt tighter emission standards.”*!¢ In other
words, U.S. emission standards may cause other nations to adopt their own standards, further
reducing worldwide greenhouse gas emissions and benefitting the United States.

EPA also states that “[t]hrough international trade, the U.S. economy might substitute toward
more urban-intensive industries that involve less LD vehicles in exchange for foreign economies
shifting in the other direction.”*!” Without providing any evidence via modeling or citing
academic literature, EPA assumes that the GHG standards will essentially restructure the entire
U.S. and international economies. This argument requires many strong assumptions and jumps in
logic. For instance, industries like manufacturing and agriculture tend to be more rural,*'® while
urban areas are more likely to have “producer services” industries, like finance or real estate.*!”
It is not immediately obvious how vehicle regulations would differentially impact these
industries. Cities vary widely in their industry diversity, further complicating how—if at all—
vehicle emissions regulations would differentially interact with urban versus rural economies.*?°
It would require much more evidence to show that vehicle emissions would differentially impact
U.S. “urban-intensive industries” and to understand the mechanisms behind any such differential
impact. Further assuming that any such changes would result in differences to international
economies, and then lead to international emissions increases, would require even more
modeling assumptions and evidence—none of which EPA provides. Notably, EPA offers no
evidence that any of the GHG standards or fuel economy standards that have been in place over
the last two decades, have produced anything resembling such an effect.

Intensity-of-Use Leakage. EPA also theorizes that existing vehicle emissions standards will
cause households to end up with EVs that they do not want to drive and consequently to increase

414 Shilpa Rao et al., Importance of Technological Change and Spillovers in Long-Term Climate Policy 124
ENERGY J. 123 (2006).

415 Peter H. Howard & Jason A. Schwartz, Inst. for Pol’y Integrity, The Scale of Significance: Power Plants 56
(2025), https://policyintegrity.org/files/publications/Power Sector GHG Contribution Issue Brief vF.pdf (citing
estimates of international reciprocity).

416 Bri Saikawa, Policy Diffusion of Emission Standards: Is There a Race to the Top?, 65 WORLD POLITICS 1, 28
(2013).

4172025 Draft RIA at 35.

413 Business & Industry, U.S. Dep’t of Agriculture (last updated May 8, 2025), https://perma.cc/GP8Z-HKVD.

419 Lorin Kusmin, U.S. Dep’t of Agriculture, Differences Between Rural and Urban Economies Reflect
Differences in Their Industrial Composition (Nov. 16, 2016), https://perma.cc/DK4R-6G28.

420 Ann Battle Macheras & Michael Stanley, Diversity and Specialization Across Urban Areas, Fed. Res. Bank of
Richmond (2017), https://perma.cc/Q3G5-6577Z.
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their utilization rates of their existing internal combustion engine (ICE) vehicles, especially since
current utilization rates are below 100%.4*! But here, too, its claim lacks substantiation and
overlooks counter-evidence.

First, EPA again wrongly assumes that existing GHG standards will force consumers to purchase
new EVs, when in fact consumers will continue to have access to a range of new hybrid vehicle
and cleaner, more efficient ICE vehicles. (See supra Section 1B.)

EPA fails to construct any modeling of household preferences finding that vehicle emissions
standards result in a change to per-vehicle utilization of ICE vehicles. EPA does not cite any
relevant research to support its claim of 0.3 as the elasticity of substitution between consumer
use of ICE and electric vehicles (which it uses to justify that ICE vehicle utilization rates would
increase more than electric vehicle utilization rates in response to the vehicle emissions
standards). EPA does not explore, for example, any evidence of the driving patterns of
households with one ICE vehicle and one EV, who may in fact selectively allocate most of their
annual miles from short daily commutes to their EV, while saving their ICE vehicle for longer
individual trips that constitute a smaller percentage of their total annual miles. Consumers with
access to both an ICE vehicle and an EV may, over time, value the experience goods of their EV
(see supra Section 4C6), and their driving patterns may change as vehicle charging networks
expand and become more efficiency (see supra Section 4C7). Similar sorting could be expected
in the medium- and heavy-duty sectors as well, with commercial operators preferentially using
EVs for shorter-haul trips. Also, EPA does not grapple with key information that needs to be
incorporated into elasticity estimates: for instance, according to 2022 Census estimates, 41% of
households in the U.S. have access to one car or less and thus would not be able to substitute
between multiple car options.*??

For all the foregoing reasons, EPA should reconsider its proposal to rescind all of its existing
GHG standards for motor vehicles.

Sincerely,

Erica Chuang, Economic Fellow
Peter Howard, Economics Director
Jason A. Schwartz, Legal Director
Mpythili Vinnakota, Economic Fellow

jason.schwartz@nyu.edu

4212025 Draft RIA at 41.

422 Household Size by Vehicles Available, U.S. Census Bureau (last accessed Sept. 14, 2025),
https://data.census.gov/table/ACSDT1Y2022.B08201?g=Transportation&t=Transportation. We calculated that 41%
of households had fewer than 2 vehicles by adding up the number of households with zero or one car available, and
dividing by the total number of households: (10,740,582 + 43,102,329) / 129,870,928 = 0.4146.
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Attachments:

Comments from Policy Integrity to EPA on the SAFE Vehicles Rule for Model Years
2021-2026 Passenger Cars and Light Trucks, Oct. 26, 2018,
https://policyintegrity.org/documents/Emissions_Standards EPA_ NHTSA Comments O
ct2018.pdf.

Peter Howard & Max Sarinsky, Turbocharged: How One Revision in the SAFE Rule
Economic Analysis Obscures Billions of Dollars in Social Harms (Policy Integrity
Report, 2020), https://policyintegrity.org/publications/detail/turbocharged

Bethany Davis Noll et al., Shortchanged: How the Trump Administration's Rollback of
the Clean Car Standards Deprives Consumers of Fuel Savings (Policy Integrity 2020),
https://policyintegrity.org/files/publications/Clean_Car_Standards Rollback and Fuel S
avings_Report.pdf

Rachel Rothschild & Jason A. Schwartz, Tune Up. Fixing Market Failures to Cut Fuel
Costs and Pollution from Cars and Trucks (Policy Integrity Report 2021),
https://policyintegrity.org/files/publications/Tune_Up_Fixing Market Failures to Cut F

uel Costs.pdf

Note that Policy Integrity holds the copyright for all the attached reports and gives EPA
permission to publish them in full on regulations.gov.
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Appendix 1: Estimates of Vehicle Price Elasticity

423

Short- Long-
Author(s) Year Time Period Run Run
McAlinden et al. (2016) — cited in SAFE Rule
Atkinson 1952 1925-1940 -1.33 -
1922-1941; 1948-
Nerlove 1957 1953 -0.9 -1.2
1929-1941; 1949-
Suits 1958 1956 - -0.57
Chow 1960 1921-1953 - -0.7
1929-1941; 1949-
Suits 1961 1956 - -0.675
Hymans, Ackley, and
Juster 1970 1954-1968 -1.14 -0.46
Hess 1977 1952-1972 -1.63 -
Trandel 1991 1983-1985 -1.43 -
Levinsohn 1988 1983-1985 -0.82 -
McCarthy 1996 1989 -0.87
Bordley 1993 Assumed -1
Fischer, Harrington, and
Parry 2007 Not indicated -1 -0.36
Irvine (1983) — basis for estimate in Kleit (1990), which was cited in SAFE Rule
Dyckman 1975 1929-1962 -1.45
Hamburger 1967 1954-1964 -1.17
Evans 1969 1948-1964 -3.1 -1.5
Hymans 1970 1954-1968 -1.07 -0.36
Rippe and Feldman 1976 1958-1973 -1.14 -0.6
Carlson 1978 1965-1975 -1.1

423 Turbocharged, supra note 77, at 7-8 (adapted from Petition for Reconsideration, supra note 76, at 43-45, with
changes made consistent with James H. Stock et al., Comments to EPA & NHTSA on SAFE 2 Rule, Oct. 28, 2018;

C. Fischer et al., Should Automobile Fuel Economy Standards be Tightened?, 28 ENERGY J. 1-29 (2007); and
Benjamin Leard, Estimating Consumer Substitution Between New and Used Passenger Vehicles (RFF Working

Paper 19-01, Aug. 2021), https://media.rff.org/documents/WP_19-01 rev_2021.pdf).
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Short- Long-
Author(s) Year Time Period Run Run
Additional Estimates in the Record — cited by agencies in SAFE Rule or prior
rulemakings
Goldberg 1998 1984-1990 -0.9
Juster and Wachtel 1972 1949-1967 -0.7
Lave and Train 1979 1976 -0.8
McAlinden et al. 2015 1953-2013 -0.79 -0.61

Recent Estimates — not cited by agencies in SAFE Rule or prio

r rulemakings

Berry et al. 2004 1993 -1
Stock et al. 2018 1967-2016 -0.06
Leard 2021 2013 -0.34
Leard and Wu 2023 2018 -0.5
Grieco et al. 2024 1980-2018 -1.29
Bento et al. 2020 Not indicated -0.13
Dou and Linn 2020 1996 to 2016 -1.5

Averages (for gas-specific estimates)
Mean -1.2 -0.6
Median -1.1 -0.6
Averages of Recent Estimates
Mean since 1980 -1.0 -0.4
Median since 1980 -1.0 -0.4
Mean since 2000 -1.1 -0.4
Median since 2000 -1.0 -0.4
Mean since 2010 -1.1 -0.3
Median since 2010 -1.1 -0.3
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Short- Long-

Author(s) Year Time Period Run Run
Averages Without Inconsistent Estimates***

Mean -1.1 -0.4
Median -1.1 -0.5
Mean since 2000 -1.1 -0.3
Median since 2000 -1.0 -0.3

424 This presentation of averages tests the sensitivity of the results to removing several estimates that may be
inconsistent with current evidence and theory. Specifically, for this run, we remove: Nerlove (1957), because the
long-run elasticity reported was higher than the short-run elasticity, which is inconsistent with current understanding
of vehicles as comparatively inelastic; Evans (1969), because the long-run estimate is an extreme outlier suggesting
that cars are elastic, contrary to current understandings; and Berry et al. (2004), because its elasticity value is
assumed, not derived, see also Leard (2021) (on the inconsistencies with Berry et al.).
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