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AGENCIES: Environmental Protection
Agency (EPA) and National Highway
Traffic Safety Administration (NHTSA),
DOT.

ACTION: Final rule.

SUMMARY: EPA and NHTSA, on behalf of
the Department of Transportation, are
issuing final rules to further reduce
greenhouse gas emissions and improve
fuel economy for light-duty vehicles for
model years 2017 and beyond. On May
21, 2010, President Obama issued a
Presidential Memorandum requesting
that NHTSA and EPA develop through
notice and comment rulemaking a
coordinated National Program to
improve fuel economy and reduce
greenhouse gas emissions of light-duty
vehicles for model years 2017-2025,
building on the success of the first
phase of the National Program for these
vehicles for model years 2012—-2016.
This final rule, consistent with the
President’s request, responds to the
country’s critical need to address global
climate change and to reduce oil
consumption. NHTSA is finalizing
Corporate Average Fuel Economy
standards for model years 2017-2021
and issuing augural standards for model
years 2022—-2025 under the Energy

Policy and Conservation Act, as
amended by the Energy Independence
and Security Act. NHTSA will set final
standards for model years 2022-2025 in
a future rulemaking. EPA is finalizing
greenhouse gas emissions standards for
model years 2017—-2025 under the Clean
Air Act. These standards apply to
passenger cars, light-duty trucks, and
medium-duty passenger vehicles, and
represent the continuation of a
harmonized and consistent National
Program. Under the National Program
automobile manufacturers will be able
to continue building a single light-duty
national fleet that satisfies all
requirements under both programs
while ensuring that consumers still have
a full range of vehicle choices that are
available today. EPA is also finalizing
minor changes to the regulations
applicable to model years 2012-2016,
with respect to air conditioner
performance, nitrous oxides
measurement, off-cycle technology
credits, and police and emergency
vehicles.

DATES: This final rule is effective on
December 14, 2012, sixty days after date
of publication in the Federal Register.
The incorporation by reference of
certain publications listed in this
regulation is approved by the Director of
the Federal Register as of December 14,
2012.

ADDRESSES: EPA and NHTSA have
established dockets for this action under
Docket ID No. EPA-HQ-OAR-2010-
0799 and NHTSA 2010-0131,
respectively. All documents in the
docket are listed in the http://
www.regulations.gov index. Although
listed in the index, some information is
not publicly available, e.g., confidential
business information (CBI) or other
information whose disclosure is
restricted by statute. Certain other
material, such as copyrighted material,
will be publicly available in hard copy
in EPA’s docket, and electronically in
NHTSA'’s online docket. Publicly
available docket materials can be found

either electronically in
www.regulations.gov by searching for
the dockets using the Docket ID
numbers above, or in hard copy at the
following locations: EPA: EPA Docket
Center, EPA/DC, EPA West, Room 3334,
1301 Constitution Ave. NW.,
Washington, DC. The Public Reading
Room is open from 8:30 a.m. to 4:30
p.m., Monday through Friday, excluding
legal holidays. The telephone number
for the Public Reading Room is (202)
566—1744. NHTSA: Docket Management
Facility, M—30, U.S. Department of
Transportation (DOT), West Building,
Ground Floor, Rm. W12-140, 1200 New
Jersey Avenue SE., Washington, DC
20590. The DOT Docket Management
Facility is open between 9 a.m. and 5
p-m. Eastern Time, Monday through
Friday, except Federal holidays.

FOR FURTHER INFORMATION CONTACT:
EPA: Christopher Lieske, Office of
Transportation and Air Quality,
Assessment and Standards Division,
Environmental Protection Agency, 2000
Traverwood Drive, Ann Arbor MI
48105; telephone number: 734-214—
4584; fax number: 734—-214—-4816; email
address: lieske.christopher@epa.gov, or
contact the Assessment and Standards
Division; email address:
otagpublicweb@epa.gov. NHTSA:
Rebecca Yoon, Office of the Chief
Counsel, National Highway Traffic
Safety Administration, 1200 New Jersey
Avenue SE., Washington, DC 20590.
Telephone: (202) 366—2992.

SUPPLEMENTARY INFORMATION:
A. Does this action apply to me?

This action affects companies that
manufacture or sell new light-duty
vehicles, light-duty trucks, and
medium-duty passenger vehicles, as
defined under EPA’s CAA regulations,?
and passenger automobiles (passenger
cars) and non-passenger automobiles
(light trucks) as defined under NHTSA’s
CAFE regulations.2 Regulated categories
and entities include:

NAICS

Category Codes A

Examples of potentially regulated entities

Industry

Industry

Industry

1“Light-duty vehicle,” “light-duty truck,” and
“medium-duty passenger vehicle” are defined in 40
CFR 86.1803-01. Generally, the term “light-duty
vehicle” means a passenger car, the term “light-
duty truck” means a pick-up truck, sport-utility

336111
336112
811111
811112
811198
423110
335312
336312

Motor Vehicle Manufacturers.

Alternative Fuel Vehicle Converters.

vehicle, or minivan of up to 8,500 lbs gross vehicle
weight rating, and “medium-duty passenger
vehicle” means a sport-utility vehicle or passenger
van from 8,500 to 10,000 lbs gross vehicle weight

Commercial Importers of Vehicles and Vehicle Components.

rating. Medium-duty passenger vehicles do not
include pick-up trucks.

2“Passenger car”’ and “light truck” are defined in
49 CFR Part 523.
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Category (';\lop(‘jlgsSA Examples of potentially regulated entities
336399
811198

ANorth American Industry Classification System (NAICS).

This list is not intended to be
exhaustive, but rather provides a guide
regarding entities likely to be regulated
by this action. To determine whether
particular activities may be regulated by
this action, you should carefully
examine the regulations. You may direct
questions regarding the applicability of
this action to the person listed in FOR
FURTHER INFORMATION CONTACT.
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. Projected Compliance Costs and

Technology Penetrations

. How does the technical assessment
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compared to the alternatives has EPA
considered?

. Comments Received on the Analysis of

Technical Feasibility and
Appropriateness of the Standards
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Pollutants

4. Air Quality Impacts of Non-GHG
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1.
2.
3.

4.

. How has NHTSA developed the CAFE

standards since the President’s
announcement, and what has changed
between the proposal and the final rule?

. Development and Feasibility of the

Proposed Standards

. How was the baseline vehicle fleet

developed?

. How were the technology inputs

developed?

. How did NHTSA develop its economic

assumptions?
How does NHTSA use the assumptions
in its modeling analysis?

. Statutory Requirements

EPCA, as Amended by EISA
Administrative Procedure Act

National Environmental Policy Act
What are the CAFE standards?

Form of the Standards

Passenger Car Standards for MYs 2017-
2025

Minimum Domestic Passenger Car
Standards

. Light Truck Standards
. How do the final standards fulfill

NHTSA'’s statutory obligations?
Overview

. What are NHTSA’s statutory obligations?
. How did the agency balance the factors

for the NPRM?

. What comments did the agency receive

regarding the proposed maximum
feasible levels?

How has the agency balanced the factors
for this final rule?

Impacts of the Final CAFE Standards
How will these standards improve fuel
economy and reduce GHG emissions for
MY 2017-2025 vehicles?

. How will these standards improve fleet-

wide fuel economy and reduce GHG
emissions beyond MY 20257

. How will these standards impact non-

GHG emissions and their associated
effects?

. What are the estimated costs and

benefits of these standards?

. How would these final standards impact

vehicle sales and employment?
Social Benefits, Private Benefits, and
Potential Unquantified Consumer
Welfare Impacts of the Standards
What other impacts (quantitative and
unquantifiable) will these standards
have?

. Vehicle Classification

Compliance and Enforcement
Overview

How does NHTSA determine
compliance?

What compliance flexibilities are
available under the CAFE program and
how do manufacturers use them?

What new incentives are being added to
the CAFE program for MYs 2017-20257
Other CAFE Enforcement Issues
Record of Decision

The Agency’s Decision

Alternatives NHTSA Considered in
Reaching its Decision
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Including Consideration of the
Environmentally Preferable Alternative
Factors Balanced by NHTSA in Making
its Decision

5. How the Factors and Considerations
Balanced by NHTSA Entered Into its
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6. The Agency’s Preferences Among
Alternatives Based on Relevant Factors,
Including Economic and Technical
Considerations and Agency Statutory
Missions

7. Mitigation

K. Regulatory Notices and Analyses

1. Executive Order 12866, Executive Order
13563, and DOT Regulatory Policies and
Procedures

2. National Environmental Policy Act

3. Clean Air Act (CAA) as Applied to
NHTSA’s Action

4. National Historic Preservation Act
(NHPA)

5. Fish and Wildlife Conservation Act
(FWCA)

6. Coastal Zone Management Act (CZMA)

7. Endangered Species Act (ESA)

8. Floodplain Management (Executive
Order 11988 and DOT Order 5650.2)
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(Executive Order 11990 and DOT Order
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10. Migratory Bird Treaty Act (MBTA),
Bald and Golden Eagle Protection Act
(BGEPA), Executive Order 13186

11. Department of Transportation Act
(Section 4(f))

12. Regulatory Flexibility Act

13. Executive Order 13132 (Federalism)

14. Executive Order 12988 (Civil Justice
Reform)

15. Unfunded Mandates Reform Act

16. Regulation Identifier Number

17. Executive Order 13045

18. National Technology Transfer and
Advancement Act

19. Executive Order 13211

20. Department of Energy Review

21. Privacy Act

1. Overview of Joint EPA/NHTSA Final
2017-2025 National Program

A. Executive Summary

1. Purpose of the Regulatory Action

a. The Need for the Action and How the
Action Addresses the Need

NHTSA, on behalf of the Department
of Transportation, and EPA are issuing
final rules to further reduce greenhouse
gas emissions and improve fuel
economy for light-duty vehicles for
model years 2017 and beyond. On May
21, 2010, President Obama issued a
Presidential Memorandum requesting
that EPA and NHTSA develop through
notice and comment rulemaking a
coordinated National Program to
improve fuel economy and reduce
greenhouse gas emissions of light-duty
vehicles for model years 2017-2025,
building on the success of the first
phase of the National Program for these
vehicles for model years 2012—-2016.
These final rules are consistent with the
President’s request and respond to the
country’s critical need to address global
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climate change and to reduce oil
consumption.

These standards apply to passenger
cars, light-duty trucks, and medium-
duty passenger vehicles (i.e. sport utility
vehicles, cross-over utility vehicles, and
light trucks), and represent the
continuation of a harmonized and
consistent National Program for these
vehicles. Under the National Program
automobile manufacturers will be able
to continue building a single light-duty
national fleet that satisfies all
requirements under both programs.

The National Program is estimated to
save approximately 4 billion barrels of
oil and to reduce GHG emissions by the
equivalent of approximately 2 billion
metric tons over the lifetimes of those
light duty vehicles produced in MYs
2017-2025. The agencies project that
fuel savings will far outweigh higher
vehicle costs, and that the net benefits
to society of the MYs 2017-2025
National Program will be in the range of
$326 billion to $451 billion (7 and 3
percent discount rates, respectively)
over the lifetimes of those light duty
vehicles sold in MYs 2017-2025.

The National Program is projected to
provide significant savings for
consumers due to reduced fuel use.
Although the agencies estimate that
technologies used to meet the standards
will add, on average, about $1,800 to the
cost of a new light duty vehicle in MY
2025, consumers who drive their MY
2025 vehicle for its entire lifetime will
save, on average, $5,700 to $7,400 (7
and 3 percent discount rates,
respectively) in fuel, for a net lifetime
savings of $3,400 to $5,000. This
estimate assumes gasoline prices of
$3.87 per gallon in 2025 with small
increases most years throughout the
vehicle’s lifetime.

b. Legal Authority

EPA and NHTSA are finalizing
separate sets of standards for passenger
cars and for light trucks, under their
respective statutory authority. EPA is
setting national CO, emissions
standards for passenger cars and light-
trucks under section 202 (a) of the Clean
Air Act (CAA) ((42 U.S.C. 7521 (a)), and
under its authority to measure passenger
car and passenger car fleet fuel economy
pursuant to the Energy Policy and
Conservation Act (EPCA) 49 U.S.C.
32904 (c). NHTSA is setting national
corporate average fuel economy (CAFE)
standards under the Energy Policy and
Conservation Act (EPCA), as amended
by the Energy Independence and
Security Act (EISA) of 2007 (49 U.S.C.
32902).

Section 202 (a) of the Clean Air Act
requires EPA to establish standards for

emissions of pollutants from new motor
vehicles which emissions cause or
contribute to air pollution which may
reasonably be anticipated to endanger
public health or welfare. See Coalition
for Responsible Regulation v. EPA, No.
09-1322 (D.C. Cir. June 26, 2012) slip
op. p.- 41 (“’[ilf EPA makes a finding of
endangerment, the Clean Air Act
requires the [algency to regulate
emissions of the deleterious pollutant
from new motor vehicles. ‘“* * * Given
the non-discretionary duty in Section
202 (a)(1) and the limited flexibility
available under Section 202 (a)(2),
which this court has held relates only to
the motor-vehicle industry,* * * EPA
had no statutory basis on which it could
‘ground [any] reasons for further
inaction” (quoting State of
Massachusetts v. EPA, 549 U.S. 497,
533, 535 (2007). In establishing such
standards, EPA must consider issues of
technical feasibility, cost, and available
lead time. Standards under section 202
(a) thus take effect only “after providing
such period as the Administrator finds
necessary to permit the development
and application of the requisite
technology, giving appropriate
consideration to the cost of compliance
within such period” (CAA section 202
(a)(2) (42 U.S.C. 7512 (a)(2)).

EPCA, as amended by EISA, contains
a number of provisions regarding how
NHTSA must set CAFE standards. EPCA
requires that NHTSA establish separate
passenger car and light truck standards
(49 U.S.C. 32902(b)(1)) at “the
maximum feasible average fuel economy
level that it decides the manufacturers
can achieve in that model year (49
U.S.C. 32902(a)),” based on the agency’s
consideration of four statutory factors:
Technological feasibility, economic
practicability, the effect of other
standards of the Government on fuel
economy, and the need of the nation to
conserve energy (49 U.S.C. 32902(f)).
EPCA does not define these terms or
specify what weight to give each
concern in balancing them; thus,
NHTSA defines them and determines
the appropriate weighting that leads to
the maximum feasible standards given
the circumstances in each CAFE
standard rulemaking. For MYs 2011—
2020, EPCA further requires that
separate standards for passenger cars
and for light trucks be set at levels high
enough to ensure that the CAFE of the
industry-wide combined fleet of new
passenger cars and light trucks reaches
at least 35 mpg not later than MY 2020
(49 U.S.C. 32902(b)(2)(A))]. For model
years 2021-2030, standards need simply
be set at the maximum feasible level (49
U.S.C.32903(b)(2)(B).

Section LE of the preamble contains a
detailed discussion of both agencies’
statutory authority.

2. Summary of the Major Provisions of
the Final Rule

NHTSA and EPA are finalizing rules
for light-duty vehicles that the agencies
believe represent the appropriate levels
of fuel economy and GHG emissions
standards for model years 2017 and
beyond pursuant to their respective
statutory authorities.

a. Standards

EPA is establishing standards that are
projected to require, on an average
industry fleet wide basis, 163 grams/
mile of carbon dioxide (CO,) in model
year 2025, which is equivalent to 54.5
mpg if this level were achieved solely
through improvements in fuel
efficiency.? Consistent with its statutory
authority, NHTSA has developed two
phases of passenger car and light truck
standards in this rulemaking action. The
first phase, from MYs 2017-2021,
includes final standards that are
projected to require, on an average
industry fleet wide basis, a range from
40.3—41.0 mpg in MY 2021. The second
phase of the CAFE program, from MYs
2022-2025, includes standards that are
not final, due to the statutory
requirement that NHTSA set average
fuel economy standards not more than
5 model years at a time. Rather, those
standards are augural, meaning that they
represent NHTSA’s current best
estimate, based on the information
available to the agency today, of what
levels of stringency might be maximum
feasible in those model years. NHTSA
projects that those standards could
require, on an average industry fleet
wide basis, a range from 48.7-49.7 mpg
in model year 2025.

Both the CO; and CAFE standards are
footprint-based, as are the standards
currently in effect for these vehicles
through model year 2016. The standards
will become more stringent on average
in each model year from 2017 through
2025. Generally, the larger the vehicle
footprint, the less numerically stringent
the corresponding vehicle CO,
emissions and MPG targets. As a result
of the footprint-based standards, the
burden of compliance is distributed

3Real-world CO, is typically 25 percent higher
and real-world fuel economy is typically 20 percent
lower than the CO» and CAFE compliance values
discussed here. 163g/mi would be equivalent to
54.5 mpg, if the entire fleet were to meet this CO,
level through tailpipe CO» and fuel economy
improvements. The agencies expect, however, that
a portion of these improvements will be made
through improvements in air conditioning leakage
and through use of alternative refrigerants, which
would not contribute to fuel economy.
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across all vehicle footprints and across
all manufacturers. Manufacturers are
not compelled to build vehicles of any
particular size or type (nor do the rules
create an incentive to do so), and each
manufacturer will have its own fleet-
wide standard that reflects the light
duty vehicles it chooses to produce.

b. Mid-Term Evaluation

The agencies will conduct a
comprehensive mid-term evaluation and
agency decision-making process for the
MYs 2022-2025 standards as described
in the proposal. The mid-term
evaluation reflects the rules’ long time
frame and, for NHTSA, the agency’s
statutory obligation to conduct a de
novo rulemaking in order to establish
final standards for MYs 2022-2025. In
order to align the agencies’ proceedings
for MYs 2022-2025 and to maintain a
joint national program, EPA and
NHTSA will finalize their actions
related to MYs 2022-2025 standards
concurrently. If the EPA determination
is that standards may change, the
agencies will issue a joint NPRM and
joint final rules. NHTSA and EPA fully
expect to conduct this mid-term
evaluation in coordination with the
California Air Resources Board, given
our interest in maintaining a National
Program to address GHG emissions and
fuel economy. Further discussion of the
mid-term evaluation is found in
Sections III.B.3 and IV.A.3.b.

c. Compliance Flexibilities

As proposed, the agencies are
finalizing several provisions which
provide compliance flexibility to
manufacturers to meet the standards
without compromising the program’s
overall environmental and energy
security objectives. Further discussion
of compliance flexibilities is in Section
C.4, ILF, IIL.B, III.C, IV.L.

Credit Averaging, Banking and Trading

The agencies are continuing to allow
manufacturers to generate credits for
over-compliance with the CO, and
CAFE standards.# A manufacturer will
generate credits if its car and/or truck
fleet achieves a fleet average CO,/CAFE
level better than its car and/or truck
standards. Conversely, a manufacturer
will incur a debit/shortfall if its fleet
average CO,/CAFE level does not meet
the standard when all credits are taken
into account. As in the prior CAFE and
GHG programs, a manufacturer whose
fleet generates credits in a given model
year would have several options for

4 This credit flexibility is required by EPCA/EISA,
see 49 U.S.C. 32903, and is well within EPA’s
discretion under section 202 (a) of the CAA.

using those credits, including credit
carry-back, credit carry-forward, credit
transfers, and credit trading.

Air Conditioning Improvement Credits

As proposed, EPA is establishing that
the maximum total A/C credits available
for cars will be 18.8 grams/mile CO--
equivalent and 24.4 grams/mile for
trucks CO,-equivalent. The approaches
used to calculate these credits for direct
and indirect A/C improvement (i.e.,
improvements to A/C leakage (including
substitution of low GHG refrigerant) and
A/C efficiency) are generally consistent
with those of the MYs 2012-2016
program, although there are several
revisions. Most notably, a new test for
A/C efficiency, optional under the GHG
program starting in MY 2014, will be
used exclusively in MY 2017 and
beyond. Under its EPCA authority, EPA
proposed and is finalizing provisions to
allow manufacturers to generate fuel
consumption improvement values for
purposes of CAFE compliance based on
these same improvements in air
conditioner efficiency.

Off-Cycle Credits

EPA proposed and is finalizing
provisions allowing manufacturers to
continue to generate and use off-cycle
credits to demonstrate compliance with
the GHG standards. These credits are for
measureable GHG emissions and fuel
economy improvements attributable to
use of technologies whose benefits are
not measured by the two-cycle test
mandated by EPCA. Under its EPCA
authority, EPA proposed and is
finalizing provisions to allow
manufacturers to generate fuel
consumption improvement values for
purposes of CAFE compliance based on
the use of off-cycle technologies.

Incentives for Electric Vehicles, Plug-in
Hybrid Electric Vehicles, Fuel Cell
Vehicles and Compressed Natural Gas
Vehicles

In order to provide temporary
regulatory incentives to promote the
penetration of certain “game changing”
advanced vehicle technologies into the
light duty vehicle fleet, EPA is
finalizing, as proposed, an incentive
multiplier for CO, emissions
compliance purposes for all electric
vehicles (EVs), plug-in hybrid electric
vehicles (PHEVs), and fuel cell vehicles
(FCVs) sold in MYs 2017 through 2021.
The incentives are expected to promote
increased application of these advanced
technologies in the program’s early

5This is further broken down by 5.0 and 7.2 g/
mi respectively for car and truck A/C efficiency
credits, and 13.8 and 17.2 g/mi respectively for car
and truck alternative refrigerant credits.

model years, which could achieve
economies of scale that will support the
wider application of these technologies
to help achieve the more stringent
standards in MYs 2022-2025. In
addition, in response to public
comments persuasively explaining how
infrastructure for compressed natural
gas (CNG) vehicles could serve as a
bridge to use of advanced technologies
such as hydrogen fuel cells, EPA is
finalizing an incentive multiplier for
CNG vehicles sold in MYs 2017 through
2021.

NHTSA currently interprets EPCA
and EISA as precluding it from offering
incentives for the alternative fuel
operation of EVs, PHEVs, FCVs, and
NGVs, except as specified by statute,
and thus did not propose and is not
including incentive multipliers
comparable to the EPA incentive
multipliers described above.

Incentives for Use of Advanced
Technologies Including Hybridization
for full-Size Pick-up Trucks

The agencies recognize that the
standards presented in this final rule for
MYs 2017-2025 will be challenging for
large vehicles, including full-size
pickup trucks. To help address this
challenge, the program will, as
proposed, contain incentives for the use
of hybrid electric and other advanced
technologies in full-size pickup trucks.

3. Costs and Benefits of National
Program

It is important to note that NHTSA’s
CAFE standards and EPA’s GHG
standards will both be in effect, and
both will lead to increases in average
fuel economy and reductions in GHGs.
The two agencies’ standards together
comprise the National Program, and the
following discussions of the respective
costs and benefits of NHTSA’s CAFE
standards and EPA’s GHG standards
does not change the fact that both the
CAFE and GHG standards, jointly, are
the source of the benefits and costs of
the National Program.

The costs and benefits projected by
NHTSA to result from the CAFE
standards are presented first, followed
by those projected by EPA to result from
the GHG emissions standards. For
several reasons, the estimates for costs
and benefits presented by NHTSA and
EPA for their respective rules, while
consistent, are not directly comparable,
and thus should not be expected to be
identical. See Section L.D of the
preamble for further details and
discussion.

NHTSA has analyzed in detail the
projected costs and benefits for the
2017-2025 CAFE standards for light-
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duty vehicles. NHTSA estimates that the
fuel economy increases would lead to
fuel savings totaling about 170 billion
gallons throughout the lives of light
duty vehicles sold in MYs 2017-2025.
At a 3 percent discount rate, the present
value of the economic benefits resulting
from those fuel savings is between $481
billion and $488 billion; at a 7 percent
private discount rate, the present value

of the economic benefits resulting from
those fuel savings is between $375
billion and $380 billion. The agency
further estimates that these new CAFE
standards will lead to corresponding
reductions in CO, emissions totaling 1.8
billion metric tons during the lives of
light duty vehicles sold in MYs 2017—
2025. The present value of the economic
benefits from avoiding those emissions

is approximately $49 billion, based on
a global social cost of carbon value of
about $26 per metric ton (in 2017, and
growing thereafter).

The Table below shows NHTSA’s
estimated overall lifetime discounted
costs and benefits, and net benefits for
the model years 2017-2025 CAFE
standards.

NHTSA’S ESTIMATED MYS 2017-2021 AND MYS 2017—2025 COSTS, BENEFITS, AND NET BENEFITS (BILLIONS OF 2010

DOLLARS)) UNDER THE CAFE STANDARDS ©

Totals

Annualized

Baseline fleet 3% Discount

rate

7% Discount
rate

3% Discount
rate

7% Discount
rate

Cumulative for MYs 2017-2021

Final Standards

($3.6)-
($3.3)
$11.3-
$11.0
$7.7—
$7.8

($7.6)—
($7.5)
$24.2—
$24.4
$16.7—
$16.9

EPA has analyzed in detail the
projected costs and benefits of the 2017—
2025 GHG standards for light-duty
vehicles. The Table below shows EPA’s
estimated lifetime discounted cost, fuel
savings, and benefits for all such
vehicles projected to be sold in model
years 2017—2025. The benefits include
impacts such as climate-related
economic benefits from reducing
emissions of CO, (but not other GHGs),
reductions in energy security
externalities caused by U.S. petroleum
consumption and imports, the value of
certain particulate matter-related health
benefits (including premature
mortality), the value of additional
driving attributed to the VMT rebound
effect, the value of reduced refueling
time needed to fill up a more fuel
efficient vehicle. The analysis also
includes estimates of economic impacts
stemming from additional vehicle use,
such as the economic damages caused
by accidents, congestion and noise
(from increased VMT rebound driving).

6 “The “Estimated Achieved” analysis includes
accounting for compliance flexibilities and
advanced technologies that manufacturers may
voluntarily use for compliance, but that NHTSA is
prohibited from considering when determining the
maximum feasible level of new CAFE standards.

EPA’s ESTIMATED 2017-2025 MODEL

YEAR LIFETIME DISCOUNTED COSTS,
BENEFITS, AND NET BENEFITS As-
SUMING THE 3% DISCOUNT RATE
SCC VALUE7 (BILLIONS OF 2010
DOLLARS)

EPA’S ESTIMATED 2017-2025 MODEL

YEAR LIFETIME DISCOUNTED COSTS,
BENEFITS, AND NET BENEFITS As-
SUMING THE 3% DISCOUNT RATE
SCC VALUE7 (BILLIONS OF 2010
DOLLARS)—Continued

Lifetime Present Value “—3% Discount

Rate
Program Costs .....c.cccceevenen. $150
Fuel Savings 475
Benefits ......... 126

Net Benefits d 451

Annualized Value *—3% Discount Rate

6.49
20.5
5.46
19.5

Annualized costs
Annualized fuel savings .
Annualized benefits
Net benefits

Lifetime Present Value “—7% Discount
Rate

Program Costs ........cccceevennene 144
Fuel Savings 364
Benefits ......... 106
Net Benefits © 326

Annualized Value *—7% Discount Rate

10.8
27.3

Annualized costs
Annualized fuel savings

7.96
24.4

Annualized benefits
Net benefits

B. Introduction

EPA is announcing final greenhouse
gas emissions standards for model years
2017-2025 and NHTSA is announcing
final Corporate Average Fuel Economy
standards for model years 2017-2021
and issuing augural 8 standards for

7 Further notes and details concerning these SCC.
Value are found in Section I.D.2. Table I-17.

8 For the NPRM/PRIA/Draft EIS, NHTSA
described the proposed standards for MYs 2022—
2025 as ‘“‘conditional.” “Conditional”” was
understood and objected to by some readers as
implying that the future proceeding would consist
merely of a confirmation of the conclusions and
analysis of the current rulemaking, which would be
incorrect and inconsistent with the agency’s
obligations under both EPCA/EISA and the
Administrative Procedure Act. The agency must
conduct a de novo rulemaking for MYs 2022-2025.
To avoid creating an incorrect impression, the
agency is changing the descriptor for the MY 2022—
2025 standards that are presented and discussed in
these documents. The descriptor must convey that

Continued
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model years (MYs) 2022—-2025. These
rules establish strong and coordinated
Federal greenhouse gas and fuel
economy standards for passenger cars,
light-duty trucks, and medium-duty
passenger vehicles (hereafter light-duty
vehicles or LDVs). Together, these
vehicle categories, which include
passenger cars, sport utility vehicles,
crossover utility vehicles, minivans, and
pickup trucks, among others, are
presently responsible for approximately
60 percent of all U.S. transportation-
related greenhouse gas (GHG) emissions
and fuel consumption. These final rules
extend the MYs 2012—-2016 National
Program by establishing more stringent
Federal light-duty vehicle GHG
emissions and corporate average fuel
economy (CAFE) standards in MYs 2017
and beyond. This coordinated program
will achieve important reductions in
GHG emissions and fuel consumption
from the light-duty vehicle part of the
transportation sector, based on
technologies that either are
commercially available or that the
agencies project will be commercially
available in the rulemaking timeframe
and that can be incorporated at a
reasonable cost. Higher initial vehicle
costs will be more than offset by
significant fuel savings for consumers
over the lives of the vehicles covered by
this rulemaking. NHTSA'’s final rule
also constitutes the agency’s Record of
Decision for purposes of its NEPA
analysis.

This joint rulemaking builds on the
success of the first phase of the National
Program to regulate fuel economy and
GHG emissions from U.S. light-duty
vehicles, which established strong and
coordinated standards for MYs 2012—
2016. As with the MY 2012-2016 final
rules, a key element in developing this

the standards we are now presenting for MYs 2022—
2025 reflect the agency’s current best judgment of
what we would have set at this time had we the
authority to do so, but also avoid suggesting that the
future process for establishing final standards for
MYs 2022-2025 would be anything other than a
new and separate rulemaking based on the freshly
gathered and solicited information before the
agency at that future time and on a fresh assessing
and balancing of all statutorily relevant factors, in
light of the considerations existing at the time of
that rulemaking. The agency deliberated
extensively, considering many alternative
descriptors, and concluded that the best descriptor
was “augural,” from the verb “to augur,” meaning
to foretell future events based on current
information (as in, “these standards may augur well
for what the agency might establish in the future”).
This is precisely what the MYs 2022-2025
standards presented in these documents are—our
effort to help interested parties anticipate the future
by providing our current best judgment as to what
standards we would now set, based on the
information before us today, recognizing that our
future decision as to what standards we will
actually set will be based on the information then
before us.

rulemaking was the agencies’
discussions with automobile
manufacturers, the California Air
Resources Board (CARB) and many
other stakeholders. During the extended
public comment period, the agencies
received nearly 300,000 written
comments (and nearly 400 oral
comments through testimony at three
public hearings held in Detroit,
Philadelphia and San Francisco) on this
rule and received strong support from
most auto manufacturers, the United
Auto Workers (UAW), nongovernmental
organizations (NGOs), consumer groups,
national security experts and veterans,
State/local government and auto
suppliers.

Continuing the National Program in
coordination with California will help
to ensure that all manufacturers can
build a single fleet of vehicles that
satisfy all requirements under both
federal programs as well as under
California’s program,® which will in
turn help to reduce costs and regulatory
complexity while providing significant
energy security, consumer savings, and
environmental benefits.10

Combined with the standards already
in effect for MYs 2012-2016, as well as
the MY 2011 CAFE standards, the final
standards will result in MY 2025 light-
duty vehicles with nearly double the
fuel economy, and approximately one-
half of the GHG emissions compared to
MY 2010 vehicles—representing the
most significant federal actions ever
taken to reduce GHG emissions and
improve fuel economy in the U.S.

EPA is establishing standards that are
projected to require, on an average
industry fleet wide basis, 163 grams/
mile of carbon dioxide (CO,) in model
year 2025, which is equivalent to 54.5
mpg if this level were achieved solely
through improvements in fuel

9 Section I.B.4 provides a explanation of
California’s authority to set air pollution standards
for vehicles.

10 The California Air Resources Board (CARB)
adopted California MYs 2017-2025 GHG emissions
standards on January 26, 2012. At its March 22,
2012 meeting the Board gave final approval to the
California standards. The Board directed CARB’s
Executive Officer to “continue collaborating with
EPA and NHTSA as their standards are finalized
and in the mid-term review * * *” and the Board
also reconfirmed its commitment to propose to
revise its GHG emissions standards for MYs 2017
to 2025 “to accept compliance with the 2017
through 2025 MY National Program as compliance
with California’s greenhouse gas emission standards
in the 2017 through 2025 model years if the
Executive Officer determines that U.S. EPA has
adopted a final rule that at a minimum preserve
greenhouse reductions benefits set forth” in the
NPRM issued by EPA on December 1, 2011. State
of California Air Resources Board, Resolution 12—
11, January 26, 2012, at 20. Available at http://
www.arb.ca.gov/regact/2012/cfo2012/res12-11.pdf
(last accessed July 9, 2012).

efficiency.1* Consistent with its
statutory authority,’2 NHTSA has
developed two phases of passenger car
and light truck standards in this
rulemaking action. The first phase, from
MYs 2017-2021, includes final
standards that are projected to require,
on an average industry fleet wide basis,
a range from 40.3—41.0 mpg in MY
2021.13 The second phase of the CAFE
program, from MYs 2022-2025,
includes standards that are not final due
to the statutory provision that NHTSA
shall issue regulations prescribing
average fuel economy standards for at
least 1 but not more than 5 model years
at a time.?* The MYs 2022-2025 CAFE
standards, then, are not final based on
this rulemaking, but rather augural,
meaning that they represent the
agency’s current judgment, based on the
information available to the agency
today, of what levels of stringency
would be maximum feasible in those
model years. NHTSA projects that those
standards could require, on an average
industry fleet wide basis, a range from
48.7-49.7 mpg in model year 2025. The
agencies note that these estimated
combined fleet average mpg levels are
projections and, in fact the agencies are
establishing separate standards for
passenger cars and trucks, based on a
vehicle’s size or “footprint,” and the
actual average achieved fuel economy
and GHG emissions levels will be
determined by the actual footprints and
production volumes of the vehicle
models that are produced. NHTSA will
undertake a de novo rulemaking at a
later date to set legally binding CAFE
standards for MYs 2022-2025. See

11Real-world CO; is typically 25 percent higher
and real-world fuel economy is typically 20 percent
lower than the CO, and CAFE compliance values
discussed here. 163g/mi would be equivalent to
54.5 mpg, if the entire fleet were to meet this CO,
level through tailpipe CO- and fuel economy
improvements. The agencies expect, however, that
a portion of these improvements will be made
through improvements in air conditioning leakage
and use of alternative refrigerants, which would not
contribute to fuel economy.

1249 U.S.C. 32902.

13 The range of values here and through this
rulemaking document reflect the results of co-
analyses conducted by NHTSA using two different
light-duty vehicle market forecasts through model
year 2025. To evaluate the effects of the standards,
the agencies must project what vehicles and
technologies will exist in future model years and
then evaluate what technologies can feasibly be
applied to those vehicles to raise their fuel economy
and reduce their greenhouse gas emissions. To
project the future fleet, the agencies must develop
a baseline vehicle fleet. For this final rule, the
agencies have analyzed the impacts of the standards
using two different forecasts of the light-duty
vehicle fleet through MY 2025. The baseline fleets
are discussed in detail in Section ILB of this
preamble, and in Chapter 2 of the Technical
Support Document. EPA’s sensitivity analysis of the
alternative fleet is included in Chapter 10 of its RIA.

1449 U.S.C. 32902(b)(3)(B).
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Section IV for more information. The
agencies will conduct a comprehensive
mid-term evaluation and agency
decision-making process for the MYs
2022-2025 standards as described in the
proposal. The mid-term evaluation
reflects the rules’ long time frame and,
for NHTSA, the agency’s statutory
obligation to conduct de novo
rulemaking in order to establish final
standards for vehicles for those model
years. In order to align the agencies’
proceedings for MYs 2022-2025 and to
maintain a joint national program, EPA
and NHTSA will finalize their actions
related to MYs 2022-2025 standards
concurrently.

The agencies project that
manufacturers will comply with the
final rules by using a range of
technologies, including improvements
in air conditioning efficiency, which
reduce both GHG emissions and fuel
consumption. Compliance with EPA’s
GHG standards is also likely to be
achieved through improvements in air
conditioning system leakage and
through the use of alternative air
conditioning refrigerants with a lower
global warming potential (GWP), which
reduce GHGs (i.e., hydrofluorocarbons)
but which do not generally improve fuel
economy. The agencies believe there is
a wide range of technologies already
available to reduce GHG emissions and
improve fuel economy from both
passenger cars and trucks. The final
rules facilitate long-term planning by
manufacturers and suppliers for the
continued development and
deployment across their fleets of fuel
saving and GHG emissions-reducing
technologies. The agencies believe that
advances in gasoline engines and
transmissions will continue for the
foreseeable future, and that there will be
continual improvement in other
technologies, including vehicle weight
reduction, lower tire rolling resistance,
improvements in vehicle aerodynamics,
diesel engines, and more efficient
vehicle accessories. The agencies also
expect to see increased electrification of
the fleet through the expanded
production of stop/start, hybrid, plug-in
hybrid and electric vehicles. Finally, the
agencies expect that vehicle air
conditioners will continue to improve
by becoming more efficient and by
increasing the use of alternative
refrigerants and lower leakage air
conditioning systems. Many of these
technologies are already available today,
some on a limited number of vehicles
while others are more widespread in the
fleet, and manufacturers will be able to
meet the standards through significant
efficiency improvements in these

technologies, as well as through a
significant penetration of these and
other technologies across the fleet. Auto
manufacturers may also introduce new
technologies that we have not
considered for this rulemaking analysis,
which could result in possible
alternative, more cost-effective paths to
compliance.

From a societal standpoint, this
second phase of the National Program is
estimated to save approximately 4
billion barrels of oil and to reduce GHG
emissions by the equivalent of
approximately 2 billion metric tons over
the lifetimes of those light duty vehicles
produced in MYs 2017—-2025. These
savings and reductions come on top of
those that are being achieved through
the MYs 2012—-2016 standards.'® The
agencies project that fuel savings will
far outweigh higher vehicle costs, and
that the net benefits to society of the
MYs 2017-2025 National Program will
be in the range of $326 billion to $451
billion (7 and 3 percent discount rates,
respectively) over the lifetimes of those
light duty vehicles sold in MY 2017-
2025.

These final standards are projected to
provide significant savings for
consumers due to reduced fuel use.
Although the agencies estimate that
technologies used to meet the standards
will add, on average, about $1,800 to the
cost of a new light duty vehicle in MY
2025, consumers who drive their MY
2025 vehicle for its entire lifetime will
save, on average, $5,700 to $7,400 (7
and 3 percent discount rates,
respectively) in fuel, for a net lifetime
savings of $3,400 to $5,000. This
estimate assumes gasoline prices of
$3.87 per gallon in 2025 with small
increases most years throughout the
vehicle’s lifetime. 16 For those
consumers who purchase their new MY
2025 vehicle with cash, the discounted
fuel savings will offset the higher
vehicle cost in roughly 3.3 years, and
fuel savings will continue for as long as
the consumer owns the vehicle. Those
consumers that buy a new vehicle with
a typical 5-year loan will immediately
benefit from an average monthly cash
flow savings of about $12 during the
loan period, or about $140 per year, on
average. So this type of consumer would
benefit immediately from the time of
purchase: the increased monthly fuel
savings would more than offset the

15 The cost and benefit estimates provided in this
final rule are only for the MYs 2017-2025
rulemaking. EPA and DOT’s rulemaking
establishing standards for MYs 2012-2016 are
already part of the baseline for this analysis.

16 See Chapter 4.2.2 of the Joint TSD for full
discussion of fuel price projections over the
vehicle’s lifetime.

higher monthly payment. Section I.D
provides a detailed discussion of the
projected costs and benefits of the MYs
2017-2025 for CAFE and GHG
emissions standards for light-duty
vehicles.

In addition to saving consumers
money at the pump, the agencies have
designed their final standards to
preserve consumer choice—that is, the
standards should not affect consumers’
opportunity to purchase the size of
vehicle with the performance, utility
and safety features that meets their
needs. The standards are based on a
vehicle’s size (technically they are based
on vehicle footprint, which is the area
defined by the points where the tires
contact the ground), and larger vehicles
have numerically less stringent fuel
economy/GHG emissions targets and
smaller vehicles have numerically more
stringent fuel economy/GHG emissions
targets. Footprint based standards
promote fuel economy and GHG
emissions improvements in vehicles of
all sizes, and are not expected to create
incentives for manufacturers to change
the size of their vehicles in order to
comply with the standards. Moreover,
since the standards are fleet average
standards for each manufacturer, no
specific vehicle must meet a target.1”
Thus, nothing in these rules prevents
consumers in the 2017 to 2025
timeframe from choosing from the same
mix of vehicles that are currently in the
marketplace.

1. Continuation of the National Program

EPA is adopting final greenhouse gas
emissions standards for model years
2017-2025 and NHTSA is adopting final
Corporate Average Fuel Economy
standards for model years 2017-2021
and presenting augural standards for
model years 2022—2025. These rules
will implement strong and coordinated
Federal greenhouse gas and fuel
economy standards for passenger cars,
light-duty trucks, and medium-duty
passenger vehicles. Together, these
vehicle categories, which include
passenger cars, sport utility vehicles,
crossover utility vehicles, minivans, and
pickup trucks, are presently responsible
for approximately 60 percent of all U.S.
transportation-related greenhouse gas
emissions and fuel consumption. The
final rules continue the National
Program by setting more stringent
standards for MY 2017 and beyond light
duty vehicles. This coordinated program
will achieve important reductions of

17 A specific vehicle would only have to meet a
fuel economy or GHG target value on the target
curve standards being finalized today in the rare
event that a manufacturer produces a single vehicle
model.
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greenhouse gas (GHG) emissions and
fuel consumption from the light-duty
vehicle part of the transportation sector,
based on technologies that either are
commercially available or that the
agencies project will be commercially
available in the rulemaking timeframe
and that can be incorporated at a
reasonable cost.

In working together to finalize these
standards, NHTSA and EPA are
building on the success of the first
phase of the National Program to
regulate fuel economy and GHG
emissions from U.S. light-duty vehicles,
which established the strong and
coordinated light duty vehicle standards
for model years (MY) 2012-2016. As
with the MY 2012—-2016 final rules, a
key element in developing the final
rules was the agencies’ collaboration
with the California Air Resources Board
(CARB) and discussions with
automobile manufacturers and many
other stakeholders. Continuing the
National Program will help to ensure
that all manufacturers can build a single
fleet of U.S. light duty vehicles that
satisfy all requirements under both
federal programs as well as under
California’s program, helping to reduce
costs and regulatory complexity while
providing significant energy security,
consumer savings and environmental
benefits.

The agencies have been developing
the basis for these final standards almost
since the conclusion of the rulemaking
establishing the first phase of the
National Program. Consistent with
Executive Order 13563, this rule was
developed with early consultation with
stakeholders, employs flexible
regulatory approaches to reduce
burdens, maintains freedom of choice
for the public, and helps to harmonize
federal and state regulations. After
much research and deliberation by the
agencies, along with CARB and other
stakeholders, on July 29, 2011 President
Obama announced plans for extending
the National Program to MY 2017-2025
light duty vehicles and NHTSA and
EPA issued a Supplemental Notice of
Intent (NOI) outlining the agencies’
plans for proposing the MY 2017-2025
standards and program.® This July NOI
built upon the extensive analysis
conducted by the agencies during 2010
and 2011, including an initial technical
assessment report and NOI issued in
September 2010, and a supplemental
NOI issued in December 2010. The State
of California and thirteen auto
manufacturers representing over 90
percent of U.S. vehicle sales provided
letters of support for the program

1876 FR 48758 (August 9, 2011).

concurrent with the Supplemental
NOI.19 The United Auto Workers
(UAW) also supported the
announcement,2? as did many consumer
and environmental groups. As
envisioned in the Presidential
announcement, Supplemental NOI, and
the December 2011 Notice of Proposed
Rulemaking (NPRM), these final rules
establish standards for MYs 2017- and
beyond light duty vehicles. These
standards take into consideration
significant public input that was
received in response to the NPRM from
the regulated industry, consumer
groups, labor unions, states,
environmental organizations, national
security experts and veterans, industry
suppliers and dealers, as well as other
organizations and by thousands of U.S.
citizens. The agencies anticipate that
these final standards will spur the
development of a new generation of
clean and more fuel efficient cars and
trucks through innovative technologies
and manufacturing that will, in turn,
spur economic growth and create high-
quality domestic jobs, enhance our
energy security, and improve our
environment.

As described below, NHTSA and EPA
are finalizing a continuation of the
National Program for light-duty vehicles
that the agencies believe represents the
appropriate levels of fuel economy and
GHG emissions standards for model
years 2017 and beyond, given the
technologies that the agencies project
will be available for use on these
vehicles and the agencies’
understanding of the cost and
manufacturers’ ability to apply these
technologies during that time frame, and
consideration of other relevant factors.
Under this joint rulemaking, EPA is
establishing GHG emissions standards
under the Clean Air Act (CAA), and
NHTSA is establishing CAFE standards
under EPCA, as amended by the Energy
Independence and Security Act of 2007
(EISA). This joint final rulemaking
reflects a carefully coordinated and
harmonized approach to implementing
these two statutes, in accordance with
all substantive and procedural
requirements imposed by law.21

These final rules allow for long-term
planning by manufacturers and

19 Letters of support are available at http://www.
epa.gov/otaq/climate/regulations.htm and at http://
www.nhtsa.gov/fuel-economy (last accessed June
12, 2012).

20 The UAW'’s support was expressed in a
statement on July 29, 2011, which can be found at
http://www.uaw.org/articles/uaw-supports-
administration-proposal-light-duty-vehicle-cafe-
and-greenhouse-gas-emissions-r (last accessed June
12, 2012).

21For NHTSA, this includes the requirements of
the National Environmental Policy Act (NEPA).

suppliers for the continued
development and deployment across
their fleets of fuel saving and emissions-
reducing technologies. NHTSA’s and
EPA’s technology assessment indicates
there is a wide range of technologies
available for manufacturers to consider
utilizing to reduce GHG emissions and
improve fuel economy. The agencies
believe that advances in gasoline
engines and transmissions will continue
during these model years and that these
technologies are likely to play a key role
in compliance strategies for the MYs
2017-2025 standards, which is a view
that is supported in the literature,
among the vehicle manufacturers,
suppliers, and by public comments.22
The agencies also believe that there will
be continued improvement in diesel
engines, vehicle aerodynamics, and tires
as well as the use of lighter weight
materials and optimized designs that
will reduce vehicle mass. The agencies
also expect to see increased
electrification of the fleet through the
expanded production of stop/start,
hybrid, plug-in hybrid and electric
vehicles.23 Finally, the agencies expect
that vehicle air conditioners will
continue to become more efficient,
thereby improving fuel efficiency. The
agencies also expect that air
conditioning leakage will be reduced
and that manufacturers will use reduced
global warming refrigerants. Both of
these improvements will reduce GHG
emissions.

Although a number of these
technologies are available today, the
agencies’ assessments support that there
will be continuing improvements in the
efficiency of some of the technologies
and that the cost of many of the
technologies will be lower in the future.

22 There are a number of competing gasoline
engine technologies, with one in particular that the
agencies project will increase beyond MY 2016.
This is the downsized gasoline direct injection
engine equipped with a turbocharger and cooled
exhaust gas recirculation, which has better fuel
efficiency than a larger engine and similar steady-
state power performance. Paired with these engines,
the agencies project that advanced transmissions
(such as automatic and dual clutch transmissions
with eight forward speeds) and higher efficiency
gearboxes will contribute to providing fuel
efficiency improvements. Transmissions with eight
or more speeds can be found in the fleet today in
very limited production, and while they are
expected to penetrate further by MY 2016, we
anticipate that by MY 2025 these will be common
in new light duty vehicles.

23 For example, while today less than three
percent of annual vehicle sales are strong hybrids,
plug-in hybrids and all electric vehicles, by MY
2025 we estimate in our analyses for this final rule
that these technologies could represent 3—7%,
while “mild”” hybrids may be as high as 17— 27%
of new sales and vehicles with stop/start systems
only may be as high as 6-15% of new sales. Thus
by MY 2025, 26—49% of the fleet may have some
level of electrification.


http://www.epa.gov/otaq/climate/regulations.htm
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We anticipate that the standards will
require most manufacturers to
considerably increase the application of
these technologies across their light
duty vehicle fleets in order to comply
with the standards. Manufacturers may
also develop and introduce other
technologies that we have not
considered for this rulemaking analysis,
which could play important roles in
compliance with the standards and
potentially offer more cost effective
alternatives. Due to the relatively long
lead time for the later model years in
this rule, it is quite possible that
innovations may arise that the agencies
(and the automobile manufacturers) are
not considering today, which may even
become commonplace by MY 2025.

As discussed further below, and as
with the standards for MYs 2012-2016,
the agencies believe that the final
standards help to preserve consumer
choice, that is, the standards should not
affect consumers’ opportunity to
purchase the size and type of vehicle
that meets their needs, and should not
otherwise affect vehicles’ performance
attributes. NHTSA and EPA are
finalizing standards based on vehicle
footprint, which is the area defined by
the points where the tires contact the
ground, where smaller vehicles have
relatively more stringent targets, and
larger vehicles have less stringent
targets. Footprint based standards
promote fuel economy and GHG
emissions improvements in vehicles of
all sizes, and are not expected to create
incentives for manufacturers to change
the size of their vehicles in order to
comply with the standards.
Consequently, these rules should not
have a significant effect on the relative
availability of different size vehicles in
the fleet. The agencies’ analyses used a
constraint of preserving all other aspects
of vehicles’ functionality and
performance, and the technology cost
and effectiveness estimates developed
in the analyses reflect this constraint.24
In addition, as with the standards for
MYs 2012-2016, the agencies believe
that the standards should not have a
negative effect on vehicle safety, as it

240One commenter asserted that the standards
“value purported consumer choice and the
continued production of every vehicle in its current
form over the need to conserve energy: as soon as
increased fuel efficiency begins to affect any
attribute of any existing vehicle, stringency
increases cease.” CBD Comments p. 4. This
assertion is incorrect. As explained in the text
above, the agencies’ cost estimates include costs of
preserving existing attributes, such as vehicle
performance. These costs are reflected in the
agencies’ analyses of reasonableness of the costs of
the rule, but do not by themselves dictate any
particular level of standard stringency much less
cause stringency to “cease” as the commenter
would have it.

relates to vehicle size and mass as
described in Section II.C and II.G below,
respectively. Because the standards are
fleet average standards for each
manufacturer, no specific vehicle must
meet a target.25 Thus, nothing in these
rules prevents consumers in the 2017 to
2025 timeframe from choosing from the
same mix of vehicles that are currently
in the marketplace.

Given the long time frame at issue in
setting standards for MYs 2022-2025
light-duty vehicles, and given NHTSA’s
statutory obligation to conduct a de
novo rulemaking in order to establish
final standards for vehicles for the
2022-2025 model years, the agencies
will conduct a comprehensive mid-term
evaluation and agency decision-making
process for the MYs 2022—-2025
standards, as described in the proposal.
As stated in the proposal, both NHTSA
and EPA will develop and compile up-
to-date information for the mid-term
evaluation, through a collaborative,
robust and transparent process,
including public notice and comment.
The mid-term evaluation will assess the
appropriateness of the MYs 2022-2025
standards, based on information
available at the time of the mid-term
evaluation and an updated assessment
of all the factors considered in setting
the standards and the impacts of those
factors on the manufacturers’ ability to
comply. NHTSA and EPA fully expect
to conduct this mid-term evaluation in
coordination with the California Air
Resources Board, given our interest in
maintaining a National Program to
address GHG emissions and fuel
economy. NHTSA’s rulemaking, which
will incorporate findings from the mid-
term evaluation, will be a totally fresh
consideration of all relevant information
and fresh balancing of statutory and
other relevant factors in order to
determine the maximum feasible CAFE
standards for MYs 2022-2025. In order
to align the agencies proceedings for
MYs 2022-2025 and to maintain a joint
national program, if the EPA
determination is that its standards will
not change, NHTSA will issue its final
rule concurrently with the EPA
determination. If the EPA determination
is that standards may change, the
agencies will issue a joint NPRM and
joint final rule. Further discussion of the
mid-term evaluation is found later in
this section, as well as in Sections
II1.B.3 and IV.A.3.b.

The 2017-2025 National Program is
estimated to reduce GHGs by

25 A specific vehicle would only have to meet a
fuel economy or GHG target value on the target
curve standards being finalized today in the rare
event that a manufacturer produces a single vehicle
model.

approximately 2 billion metric tons and
to save 4 billion barrels of oil over the
lifetime of MYs 2017-2025 vehicles
relative to the MY 2016 standard curves
already in place.26 The average cost for
a MY 2025 vehicle to meet the standards
is estimated to be about $1800
compared to a vehicle that meets the
level of the MY 2016 standards in MY
2025. Fuel savings for consumers are
expected to more than offset the higher
vehicle costs. The typical driver will
save a total of $5,700 to $7,400 (7
percent and 3 percent discount rate,
respectively) in fuel costs over the
lifetime of a MY 2025 vehicle and, even
after accounting for the higher vehicle
cost, consumers will save a net $3,400
to $5,000 (7 percent and 3 percent
discount rate, respectively) over the
vehicle’s lifetime. This estimate
assumes a gasoline price of $3.87 per
gallon in 2025 with small increases
most years over the vehicle’s lifetime.2”
Further, the payback period for a
consumer purchasing a 2025 light-duty
vehicle with cash would be, on average,
3.4 years at a 7 percent discount rate or
3.2 years at a 3 percent discount rate,
while consumers who buy with a 5-year
loan would save more each month on
fuel than the increased amount they will
spend on the higher monthly loan
payment, beginning in the first month of
ownership.

Continuing the National Program has
both energy security and climate change
benefits. Climate change is a significant
long-term threat to the global
environment. EPA has found that
elevated atmospheric concentrations of
six greenhouse gases—carbon dioxide,
methane, nitrous oxide,
hydrofluorocarbons, perfluorocarbons,
and sulfur hexafluoride—taken in
combination endanger both the public
health and the public welfare of current
and future generations. EPA further
found that the combined emissions of
these greenhouse gases from new motor
vehicles and new motor vehicle engines
contribute to the greenhouse gas air
pollution that endangers public health
and welfare. 74 FR 66496 (Dec. 15,
2009). As summarized in EPA’s
Endangerment and Cause or Contribute
Findings under Section 202(a) of the
Clean Air Act, anthropogenic emissions
of GHGs are very likely (90 to 99 percent
probability) the cause of most of the
observed global warming over the last

26 The cost and benefit estimates provided here
are only for the MY 2017-2025 rulemaking. The
CAFE and GHG emissions standards for MYs 2012—
2016 and CAFE standards for MY 2011 are already
part of the baseline for this analysis.

27 See Chapter 4.2.2 of the Joint TSD for full
discussion of fuel price projections of the vehicle
lifetimes.
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50 years.28 Mobile sources emitted 30
percent of all U.S. GHGs in 2010
(transportation sources, which do not
include certain off-highway sources,
account for 27 percent) and have been
the source of the largest absolute
increases in U.S. GHGs since 1990.29
Mobile sources addressed in the
endangerment and contribution findings
under CAA section 202(a)—light-duty
vehicles, heavy-duty trucks, buses, and
motorcycles—accounted for 23 percent
of all U.S. GHG emissions in 2010.39
Light-duty vehicles emit CO,, methane,
nitrous oxide, and hydrofluorocarbons
and were responsible for nearly 60
percent of all mobile source GHGs and
over 70 percent of Section 202(a) mobile
source GHGs in 2010.31 For light-duty
vehicles in 2010, CO, emissions
represented about 94 percent of all
greenhouse emissions (including HFCs),
and similarly, the CO, emissions
measured over the EPA tests used for
fuel economy compliance represent
about 90 percent of total light-duty
vehicle GHG emissions.32:33

2874 FR 66,496, 66,518, December 18, 2009;
“Technical Support Document for Endangerment
and Cause or Contribute Findings for Greenhouse
Gases Under Section 202(a) of the Clean Air Act”
Docket: EPA-HQ-OAR-2009-0472-11292, http://
epa.gov/climatechange/endangerment/index.html
(last accessed August 9. 2012)

29 Memorandum: Mobile Source Contribution to
U.S. GHGs in 2010 (Docket EPA-HQ-OAR-2010—
0799). See generally, U.S. Environmental Protection
Agency. 2012. Inventory of U.S. Greenhouse Gas
Emissions and Sinks: 1990-2010. EPA 430-R-12—
001. Available at http://epa.gov/climatechange/
emissions/downloads12/US-GHG-Inventory-2012-
Main-Text.pdf (last accessed June 12, 2012).

30 Section 202(a) sources include passenger cars,
light-duty trucks, motorcycles, buses, and medium-
and heavy-duty trucks. EPA’s GHG Inventory
groups these modes into on-road totals. However,
the on-road totals in the Inventory include
refrigerated transport for medium- and heavy-duty
trucks, which is not considered a source for Section
202(a). In order to determine the Section 202(a)
total, we took the on-road GHG total of 1556.8 Tg
and subtracted the 11.6 Tg of refrigerated transport
to yield a value of 1545.2 Tg.

31 Memorandum: Mobile Source Contribution to
U.S. GHGs in 2010 (Docket EPA-HQ-OAR-2010—
0799). See generally, U.S. Environmental Protection
Agency. 2012. Inventory of U.S. Greenhouse Gas
Emissions and Sinks: 1990-2010. EPA 430-R-12—
001. Available at http://epa.gov/climatechange/
emissions/downloads12/US-GHG-Inventory-2012-
Main-Text.pdf (last accessed June 12, 2012)

32Memorandum: Mobile Source Contribution to
U.S. GHGs in 2010 (Docket EPA-HQ-OAR-2010—
0799). See generally, U.S. Environmental Protection
Agency. 2009. Inventory of U.S. Greenhouse Gas
Emissions and Sinks: 1990-2007. EPA 430-R-09—
004. Available at http://epa.gov/climatechange/
emissions/downloads09/GHG2007entire_report-
508.pdf.

33 Memorandum: Mobile Source Contribution to
U.S. GHGs in 2010 (Docket EPA-HQ-OAR-2010—
0799). See generally, U.S. Environmental Protection
Agency. 2012. Inventory of U.S. Greenhouse Gas
Emissions and Sinks: 1990-2010. EPA 430-R-12—
001. Available at http://epa.gov/climatechange/
emissions/downloads12/US-GHG-Inventory-2012-
Main-Text.pdf

Improving our energy and national
security by reducing our dependence on
foreign oil has been a national objective
since the first oil price shocks in the
1970s. Although our dependence on
foreign petroleum has declined since
peaking in 2005, net petroleum imports
accounted for approximately 45 percent
of U.S. petroleum consumption in
2011.3¢ World crude oil production is
highly concentrated, exacerbating the
risks of supply disruptions and price
shocks as the recent unrest in North
Africa and the Persian Gulf highlights.
Recent tight global oil markets led to
prices over $100 per barrel, with
gasoline reaching over $4 per gallon in
many parts of the U.S., causing financial
hardship for many families and
businesses. The export of U.S. assets for
oil imports continues to be an important
component of the historically
unprecedented U.S. trade deficits.
Transportation accounted for about 72
percent of U.S. petroleum consumption
in 2010.35 Light-duty vehicles account
for about 60 percent of transportation oil
use, which means that they alone
account for about 40 percent of all U.S.
oil consumption.36

2. Additional Background on the
National Program and Stakeholder
Engagement Prior to the NPRM

Following the successful adoption of
a National Program for model years
(MY) 2012-2016 light duty vehicles,
President Obama issued a Memorandum
on May 21, 2010 requesting that the
NHTSA, on behalf of the Department of
Transportation, and the U.S. EPA
develop “* * *a coordinated national
program under the CAA [Clean Air Act]
and the EISA [Energy Independence and
Security Act of 2007] to improve fuel
efficiency and to reduce greenhouse gas
emissions of passenger cars and light-
duty trucks for model years 2017-
2025.” 37 Among other things, the

34Energy Information Administration, “How
dependent are we on foreign 0il?”” Available at
http://www.eia.gov/energy_in_brief/foreign_oil
dependence.cfm (last accessed June12, 2012).

35Energy Information Administration, Annual
Energy Outlook 2011, “Oil/Liquids.” Available at
http://www.eia.gov/forecasts/aeo/MT _liquidfuels.
cfm (last accessed June 12, 2012).

36 Energy Information Administration, Annual
Energy Outlook 2012 Early Release Overview.
Available at http://www.eia.gov/forecasts/aeo/er/
early fuel.cfm (last accessed Jun. 14, 2012).

37 The Presidential Memorandum is found at:
http://www.whitehouse.gov/the-press-office/
presidential-memorandum-regarding-fuel-
efficiency-standards. For the reader’s reference, the
President also requested the Administrators of EPA
and NHTSA to issue joint rules under the CAA and
EISA to establish fuel efficiency and greenhouse gas
emissions standards for commercial medium-and
heavy-duty on-highway vehicles and work trucks
beginning with the 2014 model year. The agencies
recently promulgated final GHG and fuel efficiency

agencies were tasked with researching
and then developing standards for MYs
2017 through 2025 that would be
appropriate and consistent with EPA’s
and NHTSA'’s respective statutory
authorities. Several major automobile
manufacturers and CARB sent letters to
EPA and NHTSA in support of a MYs
2017 to 2025 rulemaking initiative as
outlined in the President’s
announcement.38

The President’s memorandum
requested that the agencies, “work with
the State of California to develop by
September 1, 2010, a technical
assessment to inform the rulemaking
process * * *”. Together, NHTSA, EPA,
and CARB issued the joint Technical
Assessment Report (TAR) consistent
with Section 2(a) of the Presidential
Memorandum.39 In developing this
assessment, the agencies and CARB held
numerous meetings with a wide variety
of stakeholders including the
automobile original equipment
manufacturers (OEMs), automotive
suppliers, non-governmental
organizations, states and local
governments, infrastructure providers,
and labor unions. Concurrent with
issuing the TAR, NHTSA and EPA also
issued a joint Notice of Intent to Issue
a Proposed Rulemaking (NOI) 40 which
highlighted the results of the TAR
analyses, provided an overview of key
program design elements, and
announced plans for initiating the joint
rulemaking to improve the fuel
efficiency and reduce the GHG
emissions of passenger cars and light-
duty trucks built in MYs 2017-2025.

The TAR evaluated a range of
potential stringency scenarios through
model year 2025, representing a 3, 4, 5,
and 6 percent per year estimated
decrease in GHG levels from a model

standards for heavy duty vehicles and engines for
MYs 2014-2018. 76 FR 57106 (September 15, 2011).

38 These letters of support in response to the May
21, 2010 Presidential Memorandum are available at
http://www.epa.gov/otaq/climate/letters.htm (last
accessed August 9, 2012).

39 This Interim Joint Technical Assessment
Report (TAR) is available at http://www.epa.gov/
otaq/climate/regulations/Idv-ghg-tar.pdf (last
accessed August 9, 2012) and http://www.nhtsa.
gov/staticfiles/rulemaking/pdf/cafe/2017+CAFE-
GHG Interim_TAR2.pdf. Section 2(a) of the
Presidential Memorandum requested that EPA and
NHTSA “Work with the State of California to
develop by September 1, 2010, a technical
assessment to inform the rulemaking process,
reflecting input from an array of stakeholders on
relevant factors, including viable technologies,
costs, benefits, lead time to develop and deploy
new and emerging technologies, incentives and
other flexibilities to encourage development and
deployment of new and emerging technologies,
impacts on jobs and the automotive manufacturing
base in the United States, and infrastructure for
advanced vehicle technologies.”

4075 FR 62739, October 13, 2010.
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year 2016 fleet-wide average of 250
gram/mile (g/mi), which was intended
to represent a reasonably broad range of
stringency increases for potential future
GHG emissions standards, and was also
consistent with the increases suggested
by CARB in its letter of commitment in
response to the President’s
memorandum.*!42 For each of these
scenarios, the TAR also evaluated four
illustrative “technological pathways” by
which these levels could be attained,
each pathway offering a different mix of
advanced technologies and assuming
various degrees of penetration of
advanced gasoline technologies, mass
reduction, hybrid electric vehicles
(HEVs), plug-in hybrids (PHEVs), and
electric vehicles (EVs). These pathways
were meant to represent ways that the
industry as a whole could increase fuel
economy and reduce greenhouse gas
emissions, and did not represent ways
that individual manufacturers would be
required to or necessarily would employ
in responding to future standards.

Manufacturers and others commented
extensively on a variety of topics in the
TAR, including the stringency of the
standards, program design elements, the
effect of potential standards on vehicle
safety, and the TAR’s discussion of
technology costs, effectiveness, and
feasibility. In response, the agencies and
CARB spent the next several months
continuing to gather information from
the industry and others in response to
the agencies’ initial analytical efforts.
EPA and NHTSA issued a follow-on
Supplemental NOI in November 2010,43
highlighting many of the key comments
the agencies received in response to the
September NOI and TAR, and
summarized some of the key themes
from the comments and the additional
stakeholder meetings.

The agencies’ stakeholder engagement
between December 2010 and July 29,
2011 focused on ensuring that the
agencies possessed the most complete
and comprehensive set of information to
inform the proposed rulemaking.
Information that the agencies presented
to stakeholders is posted in the NPRM
docket and referenced in multiple
places in the NPRM. Throughout this
period, the stakeholders repeated many
of the broad concerns and suggestions
described in the TAR, NOI, and
November 2010 SNOL. For example,
stakeholders uniformly expressed

4175 FR 62744-45.

42 Statement of the California Air Resources
Board Regarding Future Passenger Vehicle
Greenhouse Gas Emissions Standards, California
Air Resources Board, May 21, 2010. Available at:
http://www.epa.gov/otaq/climate/letters.htm (last
accessed August 9, 2012).

4375 FR 76337, December 8, 2010.

interest in maintaining a harmonized
and coordinated national program that
would be supported by CARB and allow
auto makers to build one fleet and
preserve consumer choice. The
stakeholders also raised concerns about
potential stringency levels, consumer
acceptance of some advanced
technologies and the potential structure
of compliance flexibilities available
under EPCA (as amended by EISA) and
the CAA. In addition, most of the
stakeholders wanted to discuss issues
concerning technology availability, cost
and effectiveness and economic
practicability. The auto manufacturers,
in particular, sought to provide the
agencies with a better understanding of
their respective strategies (and
associated costs) for improving fuel
economy while satisfying consumer
demand in the coming years.
Additionally, some stakeholders
expressed concern about potential safety
impacts associated with the standards,
consumer costs and consumer
acceptance, and potential disparate
treatment of cars and trucks. Some
stakeholders also stressed the
importance of investing in infrastructure
to support more widespread
deployment of alternative vehicles and
fuels. Many stakeholders also asked the
agencies to acknowledge prevailing
economic uncertainties in developing
proposed standards. In addition, many
stakeholders discussed the number of
years to be covered by the program and
what they considered to be important
features of a mid-term review of any
standards set or proposed for MY 2022—
2025. In all of these meetings, NHTSA
and EPA sought additional data and
information from the stakeholders that
would allow them to refine their initial
analyses and determine proposed
standards that are consistent with the
agencies’ respective statutory and
regulatory requirements. The general
issues raised by those stakeholders are
addressed in the sections of this final
rule discussing the topics to which the
issues pertain (e.g., the form of the
standards, technology cost and
effectiveness, safety impacts, impact on
U.S. vehicle sales and other economic
considerations, costs and benefits).

The first stage of the meetings
occurred between December 2010 and
June 20, 2011. These meetings covered
topics that were generally similar to the
meetings that were held prior to the
publication of the November 2010
Supplemental NOI and that were
summarized in that document.
Manufacturers provided the agencies
more detailed information related to
their product plans for vehicle models

and fuel efficiency improving
technologies and associated cost
estimates, as well as more detailed
feedback regarding the potential
program design elements to be included
in the program. The second stage of
meetings occurred between June 21,
2011 and July 14, 2011, during which
EPA, NHTSA, CARB and several
components of the Executive Office of
the President kicked-off an intensive
series of meetings, primarily with
manufacturers, to share tentative
regulatory concepts including concept
stringency curves and program
flexibilities based on the analyses
completed by the agencies as of June 21,
201144 and requested manufacturer
feedback; specifically 45 detailed and
reliable information on how they might
comply with the concepts, potential
changes to the concept stringency levels
and program flexibilities available
under EPA’s and NHTSA’s respective
authority that might facilitate
compliance, and if they projected they
could not comply, information
supporting that belief. In these second
stage meetings, the agencies received
considerable input from the
manufacturers related to the questions
asked by the agencies and also related
to consumer acceptance and adoption of
some advanced technologies and
program costs based on their
independent assessment or information
previously submitted to the agencies.
The third stage of meetings occurred
between July 15, 2011 and July 28, 2011
during which the agencies continued to
refine concept stringencies and
compliance flexibilities based on further
consideration of the information
available to them as well as meeting
with manufacturers who expressed
ongoing interest in engaging with the
agencies.*6

Throughout all three stages, EPA and
NHTSA continued to engage other
stakeholders to ensure that the agencies
were obtaining the most comprehensive
and reliable information possible to
guide the agencies in developing
proposed standards for MY 2017-2025.
Environmental organizations
consistently stated that stringent
standards are technically achievable and
critical to important national interests.
Labor interests stressed the need to

44 The agencies consider a range of standards that
may satisfy applicable legal criteria, taking into
account the complete record before them. The
initial concepts shared with stakeholders were
within the range the agencies were considering,
based on the information then available to the
agencies.

45 “‘Agency Materials Provided to Manufacturers”
Memo to docket NHTSA-2010-0131.

46 ““Agency Materials Provided to Manufacturers”
Memo to docket NHTSA-2010-0131.
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carefully consider economic impacts
and the opportunity to create and
support new jobs, and consumer
advocates emphasized the economic
and practical benefits to consumers of
improved fuel economy and the need to
preserve consumer choice.

On July 29, 2011, President Obama
with the support of thirteen major
automakers, announced plans to pursue
the next phase in the Administration’s
national vehicle program, increasing
fuel economy and reducing GHG
emissions for passenger cars and light
trucks built in MYs 2017-2025.47 The
President was joined by Ford, GM,
Chrysler, BMW, Honda, Hyundai,
Jaguar/Land Rover, Kia, Mazda,
Mitsubishi, Nissan, Toyota and Volvo,
which together account for over 90
percent of all vehicles sold in the
United States. The California Air
Resources Board (CARB), the United
Auto Workers (UAW) and a number of
environmental and consumer groups,
also announced their support.

On the same day as the President’s
announcement, EPA and NHTSA
released a second SNOI (published in
the Federal Register on August 9, 2011)
describing the joint proposal that the
agencies expected to issue to establish
the National Program for model years
2017-2025. The agencies received
letters of support for the concepts laid
out in the SNOI from BMW, Chrysler,
Ford, General Motors, Global
Automakers, Honda, Hyundai, Jaguar/
Land Rover, Kia, Mazda, Mitsubishi,
Nissan, Toyota, Volvo and CARB. The
input of stakeholders, which is
encouraged by Executive Order 13563,
was invaluable to the agencies in
developing the NPRM. A more detailed
summary of the process leading to the
proposed rulemaking is found at 76 FR
74862—-865.

3. Public Participation and Stakeholder
Engagement Since the NPRM Was
Issued

The agencies signed their respective
proposed rules on November 16, 2011
(76 FR 74854 (December 1, 2011)), and
subsequently received a large number of
comments representing many
perspectives. Between January 17 and
24, 2012 the EPA and NHTSA held
three public hearings in Detroit,
Philadelphia and San Francisco. Nearly
400 people testified and many more
attended the hearings. In response to
requests, the written comment period

47 The President’s remarks are available at
http://www.whitehouse.gov/the-press-office/2011/
07/29/remarks-president-fuel-efficiency-standards
(last accessed August 9, 2012); see also http://www.
nhtsa.gov/fuel-economy for more information from
the agency about the announcement.

was extended by two weeks for a total
of 74 days from Federal Register
publication, closing on February 13,
2012. The agencies received extensive
written comments from more than 140
organizations, including auto
manufacturers and suppliers, State and
local governments and their
associations, consumer groups, labor
unions, fuels and energy providers, auto
dealers, academics, national security
experts and veterans, environmental
and other non-governmental
organizations (NGOs), and nearly
300,000 comments from private
individuals. In addition to comments
received on the proposal, the agencies
met with many different stakeholder
groups between issuance of the NPRM
and this final rule. Generally, the
agencies met with nearly all automakers
individually to discuss flexibilities such
as the A/C, off-cycle, and pickup truck
incentives, as well as different ways to
meet the standards; with suppliers to
discuss the same flexibilities; with
environmental groups to discuss
flexibilities and that the agencies
maintain strong standards for the final
rule; and with the natural gas interests
to discuss incentives for natural gas in
the final rule. Memoranda summarizing
these meetings can be found in the EPA
and NHTSA dockets for this
rulemaking. EPA-HQ-OAR-2010-0799
and NHTSA-2010-0131.48

An overwhelming majority of
commenters supported the proposed
2017-2025 CAFE and GHG standards
with most organizations and nearly all
of the private individuals expressing
broad support for the program and for
the continuation of the National
Program to model years (MY) 2017—
2025 light-duty vehicles, and the
Program’s projected achievement of an
emissions level of 163 gram/mile fleet
average CO,, which would be equivalent
to 54.5 miles per gallon if the
automakers were to meet this CO, level
solely through fuel economy
improvements.49

48 NHTSA is required to provide information on
these meetings per DOT Order 2100.2, available at
http://www.reg-group.com/library/DOT2100-2.PDF
(last accessed Jun. 12, 2012). The agencies have
placed memos summarizing these meetings in their
respective dockets.

49 Real-world CO; is typically 25 percent higher
and real-world fuel economy is typically 20 percent
lower than the CO; and CAFE compliance values
discussed here. 163 g/mi would be equivalent to
54.5 mpg, if the entire fleet were to meet this CO,
level through tailpipe CO, and fuel economy
improvements, and assumes gasoline fueled
vehicles (significant diesel fuel penetration would
have a different mpg equivalent). The agencies
expect, however, that a portion of these
improvements will be made through improvements
in air conditioning leakage and alternative
refrigerants, which would not contribute to fuel
economy.

In general, more than a dozen
automobile manufacturers supported
the proposed standards as well as the
credit opportunities and other
provisions that provide compliance
flexibility, while also recommending
some changes to the credit and
flexibility provisions—in fact, a
significant majority of comments from
industry focused on the credit and
flexibility provisions. Nearly all
automakers stressed the importance of
the mid-term evaluation to assess the
progress of technology development and
cost, and the accuracy of the agencies’
assumptions due to the long time-frame
of the rule. Many industry commenters
expressly predicated their support of the
2017-2025 National Program on the
existence of this evaluation.
Environmental and public interest non-
governmental organizations (NGOs), as
well as States that commented were also
very supportive of extending the
National Program to MYs 2017-2025
passenger vehicles and light trucks.
Many of these organizations expressed
concern that the mid-term evaluation
might be used as an opportunity to
weaken standards or to delay the
environmental benefits of the National
Program.

The agencies also received comments
that either opposed the issuance of the
standards, or that argued that they
should be modified in various ways.
The Center for Biological Diversity
(CBD) commented that the proposed
standards were not sufficiently
stringent, recommending that the
agencies increase the standards to 60—70
mpg in 2025. CBD, as well as several
other organizations,5° also argued that
minimum standards (“backstops’) were
necessary for all fleets in order to ensure
anticipated fuel economy gains. Several
environmental groups expressed
concern that flexibilities, such as off-
cycle credits, could result in
significantly lower gains through
double-counting and allowing
manufacturers to avoid making fuel
economy improvements.

Some car-focused manufacturers
objected to the truck curves, which they
considered lenient while some small
truck manufacturers objected to the
large truck targets, which they
considered lenient; and some
intermediate and small volume
manufacturers with limited product
lines requested additional lead time, as
well as less stringent standards for their
vehicles. Manufacturers in general
argued that backstops were not

50 The Natural Resources Defense Council, the
Union of Concerned Scientists, the Sierra Club, and
the Consumer’s Union.
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necessary for fuel economy gains and
would be outside NHTSA'’s authority.
Manufacturers also commented
extensively on the programs’
flexibilities, such as off-cycle credits,
generally requesting more permissive
applications and requirements.

The National Automobile Dealers
Association (NADA) opposed the MYs
2017-2025 proposed standards, arguing
that the agencies should delay
rulemaking since they believe there was
no need to set standards so far in
advance, that the costs of the proposed
program are higher than agencies have
projected, and that some (mostly low
income) consumers will not be able to
acquire financing for new cars meeting
these more stringent standards.

Many environmental and consumer
groups commented that the benefits of
the rule were understated and the costs
overstated, arguing that several potential
benefits had not been included and the
technology effectiveness estimates were
overly conservative. Some
environmental groups also expressed
concern that the benefits of the rule
could be eroded if the agencies’
assumptions about the market do not
come to pass or if manufacturers build
larger vehicles. Other groups, such as
NADA, Competitive Enterprise Institute,
and the Institute for Energy Research,
argued that the benefits of the rule were
overstated and the costs understated,
asserting that manufacturers would have
already made improvements if the
agencies’ calculations were correct.

Many commenters discussed potential
environmental and health aspects of the
rule. Producers of specific materials,
such as aluminum, steel, or plastic,
commented that standards should
ultimately reflect a life cycle analysis
that accounts for the greenhouse gas
emissions attributable to the materials
from which vehicles are manufactured.
Some environmental groups requested
that standards for electrified vehicles
reflect emissions attributable to
upstream electricity generation. Many
commenters expressed support for the
rule and its health benefits, while other
commenters were concerned about
possible negative health impacts due to
assumptions about future fuel
properties.

Many commenters also addressed
issues relating to safety, with most
generally supporting the agencies’
efforts to continue to improve their
understanding of the relationship
between mass reduction and safety.
Consistent with their comments in prior
rulemakings, several environmental and
consumer organizations commented that
data exist that mass reduction does not
have adverse safety impacts, and stated

that the use of better designs and
materials can improve both fuel
economy and safety. Dynamic Research
Institute (DRI) submitted a study, and
other commenters pointed to DRI’s work
and additional studies for the agencies’
consideration, as discussed in more
detail in Section II.G below. Materials
producers (aluminum, steel, composite,
etc.) commented that their respective
materials can be used to improve safety.
The Alliance commented that while
some recent mass reduction vehicle
design concept studies have created
designs that perform well in simulation
modeling of safety standard and
voluntary safety guideline tests, the
design concepts yield aggressively
stiffer crash pulses may be detrimental
to rear seat occupants, vulnerable
occupants and potential crash partners.
The Alliance also commented that there
are simulation model uncertainties with
respect to advanced materials, and the
real-world crash behavior of these
concepts may not match that predicted
in those studies. The Alliance and
Volvo commented that it is important to
monitor safety trends, and the Alliance
urged that the agencies revisit this topic
during the mid-term evaluation.

Additional comments touched on the
use of “miles per gallon” to describe the
standards, the agencies’ baseline market
forecast, consumer welfare and trends in
consumer preferences for fuel economy,
and a wide range of other topics.

Throughout this notice, the agencies
discuss key issues arising from the
public comments and the agencies’
responses to those comments. The
agencies also respond to comments in
the Joint TSD and in their respective
RIAs. In addition, EPA has addressed all
of the public comments specific to the
GHG program in a Response to
Comments document.51

4. California’s Greenhouse Gas Program

In 2004, the California Air Resources
Board (CARB) approved standards for
new light-duty vehicles, regulating the
emission of CO, and other GHGs.52 On

51 EPA Response to Comments document. (EPA—
420-F-12-017) Available in the docket and at:
http://www.epa.gov/otaq/climate/regs-light-
duty.htm (last accessed August 8, 2012).

52 Through operation of section 209(b) of the
Clean Air Act, California is able to seek and receive
a waiver of section 209(a)’s preemptions to enforce
such standards. Section 209(b)(1) requires a waiver
to be granted for any State that had adopted
standards (other than crankcase emission standards)
for the control of emissions from new motor
vehicles or new motor vehicles’ engines prior to
March 30, 1966. California is the only state to have
adopted standards prior to 1966 and is therefore the
only state qualified to seek and receive a waiver.
EPA evaluates California’s request under the three
waiver criteria set forth in section 209(b)(1)(A)—(C)
and must grant a waiver under section 209(e)(2) if
these criteria are met.

June 30, 2009, EPA granted California’s
request for a waiver of preemption
under the CAA with respect to these
standards.5? Thirteen states and the
District of Columbia, comprising
approximately 40 percent of the light-
duty vehicle market, adopted
California’s standards.5¢ The granting of
the waiver permits California and the
other states to proceed with
implementing the California emission
standards for MYs 2009 and later. After
EPA and NHTSA issued their MYs
2012-2016 standards, CARB revised its
program such that compliance with the
EPA greenhouse gas standards will be
deemed to be compliance with
California’s GHG standards.5® This
facilitates the National Program by
allowing manufacturers to meet all of
the standards with a single national
fleet.

As requested by the President and in
the interest of maximizing regulatory
harmonization, NHTSA and EPA
worked closely with CARB throughout
the development of the proposed rules.
CARSB staff released its proposal for MYs
2017-2025 GHG emissions standards
consistent with the standards proposed
by EPA on December 9, 2011 and the
California Air Resources Board adopted
these standards at its January 26, 2012
Board meeting, with final approval at its
March 22, 2012 Board meeting.5% In
adopting their GHG standards the
California Air Resources Board directed
the Executive Officer to “continue
collaborating with EPA and NHTSA as
their standards are finalized and in the
mid-term review to minimize potential
lost benefits from federal treatment of
upstream emissions of electricity and
hydrogen fueled vehicles,” and also, “to
participate in U.S. EPA’s review of the
2022 through 2025 model year

5374 FR 32744 (July 8, 2009). See also Chamber
of Commerce v. EPA, 642 F.3d 192 (D.C. Cir. 2011)
(dismissing petitions for review challenging EPA’s
grant of the waiver).

54 The Clean Air Act allows other states to adopt
California’s motor vehicle emissions standards
under section 177 if such standards are identical to
the California standards for which a waiver has
been granted. States are not required to seek EPA
approval under the terms of section 177.

55 See “California Exhaust Emission Standards
and Test Procedures for 2001 and Subsequent
Model Passenger Cars, Light-Duty Trucks, and
Medium-Duty Vehicles as approved by OAL,”
March 29, 2010 at 7. Available at http://
www.arb.ca.gov/regact/2010/ghgpv10/oaltp.pdf
(last accessed June 12, 2012).

56 See California Low-Emission Vehicles (LEV) &
GHG 2012 regulations adopted by State of
California Air Resources Board, March 22, 2012,
Resolution 12-21 incorporating by reference
Resolution 12-11 (see especially Resolution 12-11
at 20) which was adopted January 26, 2012.
Auvailable at http://www.arb.ca.gov/regact/2012/
leviiighg2012/leviiighg2012.htm (last accessed July
9, 2012).
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passenger vehicle greenhouse gas
standards being proposed under the
2017 through 2025 MY National
Program.”” 57 CARB also reconfirmed its
commitment, previously made in July
2011 in conjunction with release of the
Supplemental NOI,58 to propose to
revise its GHG emissions standards for
MYs 2017-2025 such that compliance
with EPA GHG emissions standards
shall be deemed compliance with the
California GHG emissions standards.
The Board directed CARB’s Executive
Officer that, ““it is appropriate to accept
compliance with the 2017 through 2025
model year National Program as
compliance with California’s
greenhouse gas emission standards in
the 2017 through 2025 model years,
once United States Environmental
Protection Agency (U.S. EPA) issues
their final rule on or after its current
July 2012 planned release, provided that
the greenhouse gas reductions set forth
in U.S. EPA’s December 1, 2011 Notice
of Proposed Rulemaking for 2017
through 2025 model year passenger
vehicles are maintained, except that
California shall maintain its own
reporting requirements.” 59

C. Summary of the Final 2017-2025
National Program

1. Joint Analytical Approach

These final rules continue the
collaborative analytical effort between
NHTSA and EPA, which began with the
MYs 2012-2016 rulemaking for light-
duty vehicles. NHTSA and EPA have
worked together on nearly every aspect
of the technical analysis supporting
these joint rules. The results of this
collaboration are reflected in key
elements of the respective NHTSA and
EPA rules, as well as in the analytical
work contained in the Joint Technical
Support Document (Joint TSD). The
agencies have continued to develop and
refine the supporting analyses since
issuing the proposed rule last December.
The Joint TSD, in particular, describes
important details of the analytical work
that are common to both agencies’ rules,
and also explains any key differences in
approach. The joint analyses addressed
in the TSD include the build-up of the
baseline and reference fleets, the
derivation of the shape of the footprint-
based attribute curves that define the
agencies’ respective standards, a
detailed description of the estimated
costs and effectiveness of the

571d.

58 See State of California July 28, 2011 letter
available at: http://www.epa.gov/otaq/climate/
letters.htm (last accessed August 9, 2012).

59]d., CARB Resolution 12—-21 (March 22, 2012)
(last accessed June 6, 2012).

technologies that are available to vehicle
manufacturers, the economic inputs
used to calculate the costs and benefits
of the final rules, a description of air
conditioner and other off-cycle
technologies, and the agencies’
assessment of the impacts of hybrid
technology incentive provisions for full-
size pick-up trucks. This comprehensive
joint analytical approach has provided a
sound and consistent technical basis for
both agencies in developing their final
standards, which are summarized in the
sections below.

2. Level of the Standards

EPA and NHTSA are finalizing
separate sets of standards for passenger
cars and for light trucks, each under its
respective statutory authority. EPA is
setting national CO, emissions
standards for passenger cars and light-
trucks under section 202(a) of the Clean
Air Act (CAA), while NHTSA is setting
national corporate average fuel economy
(CAFE) standards under the Energy
Policy and Conservation Act (EPCA), as
amended by the Energy Independence
and Security Act (EISA) of 2007 (49
U.S.C. 32902). Both the CO, and CAFE
standards for passenger cars and
standards for light trucks are footprint-
based, similar to the standards currently
in effect for these vehicles through
model year 2016, and will become more
stringent on average in each model year
from 2017 through 2025. The basis for
measuring performance relative to
standards continues to be based
predominantly on the EPA city and
highway test cycles (2-cycle test).
However, EPA is finalizing optional air
conditioning and off-cycle credits for
the GHG program and adjustments to
calculated fuel economy for the CAFE
program that are based on test
procedures other than the 2-cycle tests.

As proposed, EPA is finalizing
standards that are projected to require,
on an average industry fleet wide basis,
163 grams/mile of CO, in model year
2025. This is projected to be achieved
through improvements in fuel efficiency
and improvements in non-CO, GHG
emissions from reduced air conditioning
(A/C) system leakage and use of lower
global warming potential (GWP)
refrigerants. The level of 163 grams/mile
CO: is equivalent on a mpg basis to 54.5
mpg, if this level was achieved solely
through improvements in fuel
efficiency.6°

60Real-world CO: is typically 25 percent higher
and real-world fuel economy is typically 20 percent
lower than the CO, and CAFE values discussed
here. The reference to CO, here refers to CO»
equivalent reductions, as this included some degree
of reductions in greenhouse gases other than CO,,
as one part of the A/C-related reductions. In

Consistent with the proposal, for
passenger cars, the CO, compliance
values associated with the footprint
curves will be reduced on average by 5
percent per year from the model year
2016 projected passenger car industry-
wide compliance level through model
year 2025. In recognition of
manufacturers’ unique challenges in
improving the fuel economy and GHG
emissions of full-size pickup trucks as
the fleet transitions from the MY 2016
standards to MY 2017 and later, while
preserving the utility (e.g., towing and
payload capabilities) of those vehicles,
EPA is finalizing standards reflecting an
annual rate of improvement for light-
duty trucks which is lower than that for
passenger cars in the early years of the
program. For light-duty trucks, the
average annual rate of CO, emissions
reduction in model years 2017 through
2021 is 3.5 percent per year. As
proposed, EPA is also changing the
slopes of the CO»-footprint curves for
light-duty trucks from those in the
2012-2016 rule, in a manner that
effectively means that the annual rate of
improvement for smaller light-duty
trucks in model years 2017 through
2021 will be higher than 3.5 percent,
and the annual rate of improvement for
larger light-duty trucks over the same
time period will be lower than 3.5
percent. For model years 2022 through
2025, EPA is finalizing an average
annual rate of CO, emissions reduction
for light-duty trucks of 5 percent per
year.

Consistent with its statutory
authority,5? NHTSA has developed two
phases of passenger car and light truck
standards in this rulemaking action. The
first phase, from MYs 2017-2021,
includes final standards that are
projected to require, on an average
industry fleet wide basis, a range from
40.3 to 41 mpg in MY 2021.52 For
passenger cars, the annual increase in

addition, greater penetration of diesel fuel (as
opposed to gasoline) will change the fuel economy
equivalent.

6149 U.S.C. 32902.

62 The range of values here and through this
rulemaking document reflect the results of co-
analyses conducted by NHTSA using two different
light-duty vehicle market forecasts through model
year 2025. To evaluate the effects of the standards,
the agencies must project what vehicles and
technologies will exist in future model years and
then evaluate what technologies can feasibly be
applied to those vehicles to raise their fuel economy
and reduce their greenhouse gas emissions. To
project the future fleet, the agencies must develop
a baseline vehicle fleet. For this final rule, the
agencies have analyzed the impacts of the standards
using two different forecasts of the light-duty
vehicle fleet through MY 2025. The baseline fleets
are discussed in detail in Section IL.B of this
preamble, and in Chapter 1 of the Technical
Support Document. EPA’s sensitivity analysis of the
alternative fleet is included in Chapter 10 of its RIA.
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the stringency of the target curves
between model years 2017 to 2021 is
expected to average 3.8 to 3.9 percent.
In recognition of manufacturers’ unique
challenges in improving the fuel
economy and GHG emissions of full-size
pickup trucks as the fleet transitions
from the MY 2016 standards to MY 2017
and later, while preserving the utility
(e.g., towing and payload capabilities) of
those vehicles, NHTSA is also finalizing
a lower annual rate of improvement for
light trucks in the first phase of the
program. For light trucks, the annual
increase in the stringency of the target
curves in model years 2017 through
2021 is 2.5 to 2.7 percent per year on
average. NHTSA is changing the slopes
of the fuel economy footprint curves for
light trucks from those in the MYs
2012-2016 final rule, which effectively
make the annual rate of improvement
for smaller light trucks in MYs 2017—
2021 higher than 2.5 or 2.7 percent per
year, and the annual rate of
improvement for larger light trucks over
that time period lower than 2.5 or 2.7
percent per year.

The second phase of the CAFE
program, from MYs 2022-2025,
includes standards that are not final due
to the statutory provision that NHTSA
shall issue regulations prescribing
average fuel economy standards for at
least 1 but not more than 5 model years
at a time.®3 The MYs 2022-2025
standards, then, are not final as part of
this rulemaking, but rather augural,
meaning that they represent the
agency’s current judgment, based on the
information available to the agency
today, of what levels of stringency
would be maximum feasible in those
model years. NHTSA projects that those
standards would require, on an average
industry fleet wide basis, a range from
48.7 to 49.7 mpg in model year 2025.
NHTSA will undertake a de novo
rulemaking at a later date to set legally
binding standards for MYs 2022-2025.
See Section IV for more information. For
passenger cars, the annual increase in
the stringency of the target curves
between model years 2022 and 2025 is
expected to average 4.7 64 percent, and

6349 U.S.C. 32902(b)(3)(B).
64 The rate of increase is rounded at 4.7 percent
per year using 2010 and 2008 baseline.

for light trucks, the annual increase
during those model years is expected to
average 4.8 to 4.9 percent.

NHTSA notes that for the first time in
this rulemaking, EPA is finalizing,
under its EPCA authority, rules allowing
the impact of air conditioning system
efficiency improvements to be included
in the calculation of fuel economy for
CAFE compliance. Given that these real-
world improvements will be available to
manufacturers for compliance, NHTSA
has accounted for this by determining
the amount that industry is expected to
improve air conditioning system
efficiency in each model year from
2017-2025, and setting the CAFE
standards to reflect these improvements,
in a manner consistent with EPA’s GHG
standards. See Sections II1.B.10 and
IV.1.4.b of this final rule preamble for
more information.

NHTSA also notes that the rates of
increase in stringency for CAFE
standards are lower than EPA’s rates of
increase in stringency for GHG
standards. As in the MYs 2012-2016
rulemaking, this is for purposes of
harmonization and in reflection of
several statutory constraints in EPCA/
EISA. As a primary example, NHTSA’s
standards, unlike EPA’s, do not reflect
the inclusion of air conditioning system
refrigerant and leakage improvements,
but EPA’s standards allows
consideration of such A/C refrigerant
improvements which reduce GHGs but
do not affect fuel economy. As another
example, the Clean Air Act allows
various compliance flexibilities (among
them certain credit generating
mechanisms) not present in EPCA.

As with the MYs 2012-2016
standards, NHTSA and EPA’s final MYs
2017-2025 passenger car and light truck
standards are expressed as mathematical
functions depending on the vehicle
footprint attribute.65 Footprint is one
measure of vehicle size, and is
determined by multiplying the vehicle’s
wheelbase by the vehicle’s average track
width. The standards that must be met
by each manufacturer’s fleet will be
determined by computing the
production-weighted average of the

65 NHTSA is required to set attribute-based CAFE
standards for passenger cars and light trucks. 49
U.S.C. 32902(b)(3).

targets applicable to each of the
manufacturer’s fleet of passenger cars
and light trucks.®6 Under these
footprint-based standards, the average
levels required of individual
manufacturers will depend, as noted
above, on the mix and volume of
vehicles the manufacturer produces in
any given model year. The values in the
tables below reflect the agencies’
projection of the range of the
corresponding average fleet levels that
will result from these attribute-based
curves given the agencies’ current
assumptions about the mix of vehicles
that will be sold in the model years
covered by these standards. EPA and
NHTSA have each finalized the
attribute-based curves, as proposed, for
the model years covered by these final
rules, as discussed in detail in Section
I1.B of this preamble and Chapter 2 of
the Joint TSD. The agencies have
updated their projections of the impacts
of the final rule standards since the
proposal, as discussed in Sections III
and IV of this preamble and in the
agencies’ respective RIAs.

As shown in Table I-1 NHTSA'’s fleet-
wide estimated required CAFE levels for
passenger cars would increase from
between 40.1 and 39.6 mpg in MY 2017
to between 55.3 and 56.2 mpg in MY
2025. Fleet-wide required CAFE levels
for light trucks, in turn, are estimated to
increase from between 29.1 and 29.4
mpg in MY 2017 and between 39.3 and
40.3 mpg in MY 2025. For the reader’s
reference, Table I-1 also provides the
estimated average fleet-wide required
levels for the combined car and truck
fleets, culminating in an estimated
overall fleet average required CAFE
level of a range from 48.7 to 49.7 mpg
in MY 2025. Considering these
combined car and truck increases, the
standards together represent
approximately a 4.0 percent annual rate
of increase,57 on average, relative to the
MY 2016 required CAFE levels.

66 For CAFE calculations, a harmonic average is
used.

67 This estimated average percentage increase
includes the effect of changes in standard
stringency and changes in the forecast fleet sales
mix.
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Table I-1 Estimated Average Required Fleet-Wide Fuel Economy (mpg) under Footprint-

Based CAFE Standards

MY
2017 2018 2019 2020 2021 2022 2023 2024 2025

Baseline
Passenger 2008 40.1 - 41.6 — 43.1 - 44.8 — 46.8 — 49.0- | 51.2- 53.6- | 56.2—
cars 2010 39.6 41.1 42.5 442 46.1 48.2 50.5 52.9 553

2008 29.4 — 30.0— 30.6 — 31.2- 33.3- 349— | 36.6— 38.5— | 40.3-
Light trucks

2010 29.1 29.6 30.0 30.6 32.6 342 35.8 37.5 39.3

2008 354 - 36.5— 37.7 - 38.9 - 41.0 - 43.0- | 45.1- 474 - | 49.7 -
Combined

2010 35.1 36.1 37.1 38.3 40.3 423 443 46.5 48.7

The estimated average required mpg
levels for passenger cars and trucks
under the standards shown in Table I-
1 above include the use of A/C
efficiency improvements, as discussed
above, but do not reflect a number of
flexibilities and credits that
manufacturers may use for compliance
that NHTSA cannot consider in
establishing standards based on EPCA/
EISA constraints. These flexibilities

68 The CAFE program includes incentives for full
size pick-up trucks that have mild HEV or strong
HEV systems, and for full size pick-up trucks that
have fuel economy performance that is better than
the target curve by more than final levels. To
receive these incentives, manufacturers must
produce vehicles with these technologies or

cause the actual achieved fuel economy
to be lower than the required levels in
the table above. The flexibilities and
credits that NHTSA cannot consider
include the ability of manufacturers to
pay civil penalties rather than achieving
required CAFE levels, the ability to use
Flexible Fuel Vehicle (FFV) credits, the
ability to count electric vehicles for
compliance, the operation of plug-in
hybrid electric vehicles on electricity for

performance levels at volumes that meet or exceed

final penetration levels (percentage of full size pick-
up truck volume). This incentive is described in
detail in Section IV.1.3.a.. The NHTSA estimates in
Table I-2 do not account for the reduction in
estimated average achieved fleet-wide CAFE fuel
economy that will occur if manufacturers use this

compliance prior to MY 2020, and the
ability to transfer and carry-forward
credits. When accounting for these
flexibilities and credits, NHTSA
estimates that the CAFE standards will
lead to the following average achieved
fuel economy levels, based on the
agencies’ projections of what each
manufacturer’s fleet will comprise in
each year of the program: 68

incentive. NHTSA has conducted a sensitivity
study that estimates the effects for manufacturers’
potential use of this flexibility in Chapter X of the
RIA.
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Table I-2 Estimated Average Achieved Fleet-Wide Fuel Economy (mpg) under Footprint-

Based CAFE Standards

MY 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 |2024 | 2025

Baseline
Passenger 2008 395—- | 415-|438—-|463—-|479—- |493- |50.0- 51.5—- | 529-
cars 2010 394 41.1 433 45.1 47.1 48.1 49.6 51.3 52.1
Light 2008 293- |1303-|319-|333-|352—- |36.1—- |368-— 37.9—- ] 39.0-
trucks 2010 28.8 29.3 31.3 32.8 349 35.5 36.5 374 37.6

2008 350- | 36.6—|38.7—|40.8— |42.6— |438— |44.6- 46.0- | 474-
Combined

2010 34.8 36.0 38.2 39.9 42.0 42.9 442 45.6 46.2

NHTSA is also required by EISA to set
a minimum fuel economy standard for
domestically manufactured passenger
cars in addition to the attribute-based
passenger car standard. The minimum
standard ‘‘shall be the greater of (A) 27.5
miles per gallon; or (B) 92 percent of the
average fuel economy projected by the
Secretary for the combined domestic

and non-domestic passenger automobile
fleets manufactured for sale in the
United States by all manufacturers in
the model year * * *,” and applies to
each manufacturer’s fleet of
domestically manufactured passenger
cars (i.e., like the other CAFE standards,

it represents a fleet average requirement,

not a requirement for each individual
vehicle within the fleet).

Based on NHTSA'’s current market
forecast, the agency is finalizing
minimum standards for domestic
passenger cars for MYs 2017-2021 and
providing augural standards for MYs
2022-2025 as presented below in Table
1-3.

TABLE |-3—MINIMUM STANDARD FOR DOMESTICALLY MANUFACTURED PASSENGER CARS (MPG)

2017 2018 2019

2020 2021 2022

2023 2024 2025

36.7 38.0 39.4

40.9 42.7 44.7

46.8 49.0 51.3

EPA is finalizing GHG emissions
standards, and Table I-4 provides
estimates of the projected overall fleet-
wide CO- emission compliance target
levels. The values reflected in Table I-
4 are those that correspond to the
manufacturers’ projected CO,
compliance target levels from the

passenger car and truck footprint
curves, but do not account for EPA’s
projection of how manufacturers will
implement two of the incentive
programs being finalized in today’s
rulemaking (advanced technology
vehicle multipliers, and hybrid and
performance-based incentives for full-

size pickup trucks). Table I-4 also does
not account for the intermediate volume
manufacturer lead-time provisions that
EPA is adopting. EPA’s projection of
fleet-wide emissions levels that do
reflect these provisions is shown in
Table I-5 below.

TABLE |-4—PROJECTED FLEET-WIDE CO, COMPLIANCE TARGETS UNDER THE FOOTPRINT-BASED CO, STANDARDS (G/MI)

(PRIMARY ANALYSIS) 2

ﬁg;g 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025
PASSENGET CAIS ..evvveerreeoeeeeeesesseseeseeeen 205 212 202 191 182 172 164 157 150 143
LIGNE TIUCKS - eeeroeeeeeeeeeeeeeeeoeese e 208 295 285 277 269 249 237 205 214 203
Combined Cars and Trucks .......cccccoeeeeeeeeeennnn. 69250 243 232 222 213 199 190 180 171 163

aProjected results using MY 2008 based fleet projection analysis. These values differ slightly from those shown in the proposal because of re-

visions to the MY 2008 based fleet.
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As shown in Table I-4, projected
fleet-wide CO, emission compliance
targets for cars increase in stringency
from 212 to 143 g/mi between MY 2017
and MY 2025. Similarly, projected fleet-
wide CO> equivalent emission
compliance targets for trucks increase in
stringency from 295 to 203 g/mi. As
shown, the overall fleet average CO,
level targets are projected to increase in
stringency from 243 g/mi in MY 2017 to
163 g/mi in MY 2025, which is
equivalent to 54.5 mpg if all reductions
are made with fuel economy
improvements.

EPA anticipates that manufacturers
will take advantage of program

flexibilities, credits and incentives, such
as car/truck credit transfers, air
conditioning credits, off-cycle credits,
advanced technology vehicle
multipliers, intermediate volume
manufacturer lead-time provisions, and
hybrid and performance-based
incentives for full size pick-up trucks.
Three of these flexibility provisions—
advanced technology vehicle
multipliers, intermediate volume
manufacturer lead-time provisions, and
the full size pick-up hybrid/
performance incentives—are expected
to have an impact on the fleet-wide
emissions levels that manufacturers will
actually achieve.”? Therefore, Table I-5
shows EPA’s projection of the achieved

emission levels of the fleet for MY 2017
through 2025. The differences between
the emissions levels shown in Tables I-
4 and I-5 reflect the impact on
stringency due EPA’s projection of
manufacturers’ use of the advanced
technology vehicle multipliers, and the
full size pick-up hybrid/performance
incentives, but does not reflect car-truck
trading, air conditioning credits, or off-
cycle credits, because, while the latter
credit provisions help reduce
manufacturers’ costs of the program,
EPA believes that they will result in
real-world emission reductions that will
not affect the achieved level of emission
reductions. These estimates are more
fully discussed in IIL.B.

TABLE |-5—PROJECTED FLEET-WIDE ACHIEVED CO,-EQUIVALENT EMISSION LEVELS UNDER THE FOOTPRINT-BASED CO,

STANDARDS (G/MI) 71 (PRIMARY ANALYSIS) 2

%g;g 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025
Passenger Cars ... 225 213 203 193 183 173 164 157 150 | 143
Light TrUCKS voroooooeooreeeeeeen 208 205 287 278 270 250 238 226 214 | 204
Combined Cars and TrUCKS «........ovvveeerrrerrr 72050 243 234 203 214 200 190 181 172 | 163

aProjected results using 2008 based fleet projection analysis. These values differ slightly from those shown in the proposal because of revi-
sions to the MY 2008 based fleet and updates to the analysis.

A more detailed description of how
the agency arrived at the year by year
progression of both the projected
compliance targets and the achieved
CO, emission levels can be found in
Sections III of this preamble.

As previously stated, there was broad
support for the proposed standards by
auto manufacturers including BMW,
Chrysler, Ford, GM, Honda, Hyundai,
Kia, Jaguar/Land Rover, Mazda,
Mitsubishi, Nissan, Tesla, Toyota,
Volvo, as well as the Global
Automakers. Of the larger
manufacturers, Volkswagen and
Mercedes commented that the proposed
passenger car standards were relatively
too stringent while light truck standards
were relatively too lenient and
suggested several alternatives to the
proposed standards. Toyota also
commented that lower truck stringency
puts more burdens on small cars. Honda
was concerned that small light trucks
face disproportionate stringency
compared to larger footprint trucks

69 As noted at proposal, the projected fleet
compliance levels for 2016 are different for trucks
and the fleet than were projected in the 2012-2016
rule. See 76 FR 74868 n. 44. Our assessment for this
final rule is based on a predicted 2016 car value of
224, a 2016 truck value of 297 and a projected
combined car and truck value of 252 g/mi. That is
because the standards are footprint based and the
fleet projections, hence the footprint distributions,
change slightly with each update of our projections,
as described below. In addition, the actual fleet
compliance levels for any model year will not be

under the proposed standards. The
agencies’ consideration of these and
other comments and of the updated
technical analyses did not lead to
changes to the stringency of the
standards nor in the shapes of the
curves discussed above. These issues
are discussed in more detail in Sections
II, IIT and IV.

NHTSA and EPA reviewed the
technology assessment employed in the
proposal in developing this final rule,
and concluded that there is a wide range
of technologies available in the MY
2017-2025 timeframe for manufacturers
to consider in upgrading light-duty
vehicles to reduce GHG emissions and
improve fuel economy. Commenters
generally agreed with this assessment
and conclusion.”? The final technology
assessment relied on our joint analyses
for the proposed rule, as well as some
new information and analyses,
including information we received
during the public comment period, as
discussed in Section II.D below. The

known until the end of that model year based on
actual vehicle sales.

70 There are extremely small (and unquantified)
impacts on the achieved values from other
flexibilities such as small volume manufacturer
specific standards and emergency vehicle
exemptions.

71Electric vehicles are assumed at 0 gram/mile in
this analysis.

72 The projected fleet achieved levels for 2016 are
different for the fleet than were projected in the
2012-2016 rule. Our assessment is based on a

analyses performed for this final rule
included an updated assessment of the
cost, effectiveness and availability of
several technologies.

As noted further in Section IL.D, for
this final rule, the agencies considered
over 40 current and evolving vehicle
and engine technologies that
manufacturers could use to improve the
fuel economy and reduce CO, emissions
of their vehicles during the MYs 2017—
2025 timeframe. Many of the
technologies we considered are
available today, some on a limited
number of vehicles and others more
widespread throughout the fleet, and
the agencies believe they could be
incorporated into vehicles as
manufacturers make their product
development decisions. These “near-
term”” technologies are identical or very
similar to those anticipated in the
agencies’ analyses of compliance
strategies for the MYs 2012-2016 final
rule, but we believe they can achieve
wider penetration throughout the

predicted 2016 car value of 224, and a 2016 truck
value of 297 and a projected combined car and
truck value of 252 g/mi. That is because the
standards are footprint based and the fleet
projections, hence the footprint distributions,
change slightly with each update of our projections,
as described below. In addition, the actual fleet
achieved levels for any model year will not be
known until the end of that model year based on
actual vehicle sales.

73 For more detail on comments regarding the
agencies’ technology assessment, see Section II.D.
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vehicle fleet during the MYs 2017-2025
timeframe. For this rulemaking, given
its timeframe, we also considered other
technologies that are not currently in
production, but that are beyond the
initial research phase, and are under
development and expected to be in
production in the next 5-10 years.
Examples of these technologies are
downsized and turbocharged engines
operating at combustion pressures even
higher than today’s turbocharged
engines, and emerging hybrid
architecture combined with an 8-speed
dual clutch transmission, a combination
that is not available today. These are
technologies that the agencies believe
that manufacturers can, for the most
part, apply both to cars and trucks, and
that we expect will achieve significant
improvements in fuel economy and
reductions in CO, emissions at
reasonable cost in the MYs 2017-2025
timeframe. Chapter 3 of the joint TSD
provides the full assessment of these
technologies. Due to the relatively long
lead time before MY 2017, the agencies
expect that manufacturers will be able
to employ combinations of these and
potentially other technologies and that
manufacturers and the supply industry
will be able to produce them in
sufficient volumes to comply with the
final standards.

A number of commenters suggested
that the proposed standards were either
too stringent or not stringent enough
(either in some model years or in all
model years, depending on the
commenter), and nearly all auto
manufacturers and their associations
stressed the importance of the mid-term
evaluation of the MYs 2022-2025
standards in their comments due to the
long timeframe of the rule and
uncertainty in assumptions given this
timeframe. Our consideration of these
comments as well as our revised
analyses, leads us to conclude that the
general rate of increase in the stringency
of the standards as proposed remains
appropriate. The comprehensive mid-
term evaluation process being finalized
and our evaluation of the stringency of
the standards is discussed further in
Sections IIT and IV.

Both agencies also considered other
alternative standards as part of their
respective Regulatory Impact Analyses
that span a reasonable range of
alternative stringencies both more and
less stringent than the final standards.
EPA’s and NHTSA’s analyses of these
regulatory alternatives (and explanation
of why we are finalizing the standards)
are contained in Sections III and IV of
this preamble, respectively, as well as in
the agencies’ respective Regulatory
Impact Analyses (RIAs).

3. Form of the Standards

NHTSA and EPA are finalizing
attribute-based standards for passenger
cars and light trucks, as required by
EISA and as allowed by the CAA, and
will continue to use vehicle footprint as
the attribute.” Footprint is defined as a
vehicle’s wheelbase multiplied by its
average track width—in other words,
the area enclosed by the points at which
the wheels meet the ground. NHTSA
and EPA adopted an attribute-based
approach based on vehicle footprint for
MYs 2012-2016 light-duty vehicle
standards.”> The agencies continue to
believe that footprint is the most
appropriate attribute on which to base
the proposed standards, as discussed in
Section II.C and in Chapter 2 of the Joint
TSD. The majority of commenters
supported the continued use of footprint
as the vehicle attribute; those comments
and the agencies’ response are discussed
in Section II.C below.

Under the footprint-based standards,
the curve defines a GHG or fuel
economy performance target for each
separate car or truck footprint. Using the
curves, each manufacturer thus will
have a GHG and CAFE average standard
that is unique to each of its fleets,
depending on the footprints and
production volumes of the vehicle
models produced by that manufacturer.
A manufacturer will have separate
footprint-based standards for cars and
for trucks. The curves are mostly sloped,
so that generally, larger vehicles (i.e.,
vehicles with larger footprints) will be
subject to higher CO, grams/mile targets
and lower CAFE mpg targets than
smaller vehicles. This is because,
generally speaking, smaller vehicles are
more capable of achieving lower levels
of CO; and higher levels of fuel
economy than larger vehicles. Although
a manufacturer’s fleet average standards
could be estimated throughout the
model year based on the projected
production volume of its vehicle fleet
(and are estimated as part of the EPA
certification process), the standards to
which the manufacturer must comply
will be determined by its final model

74NHTSA and EPA use the same vehicle category
definitions for determining which vehicles are
subject to the car curve standards versus the truck
curve standards as were used for MYs 2012-2016
standards. As in the MYs 2012-2016 rulemaking, a
vehicle classified as a car under the NHTSA CAFE
program will also be classified as a car under the
EPA GHG program, and likewise for trucks. This
approach of using common definitions allows the
CO, standards and the CAFE standards to continue
to be harmonized across all vehicles for the
National Program.

75 NHTSA also used the footprint attribute in its
Reformed CAFE program for light trucks for model
years 2008—2011 and passenger car CAFE standards
for MY 2011.

year production figures. A
manufacturer’s calculation of its fleet
average standards as well as its fleets’
average performance at the end of the
model year will thus be based on the
production-weighted average target and
performance of each model in its fleet.”®

The final footprint-based standards
are identical to those proposed. The
passenger car curves are also similar in
shape to the car curves for MYs 2012—
2016. However, as proposed, the final
light truck curves for MYs 2017-2025
reflect more significant changes
compared to the light truck curves for
MYs 2012-2016; specifically, the
agencies have increased the slope and
extended the large-footprint cutpoint for
the light truck curves over time to larger
footprints. We continue to believe that
these changes from the MYs 2012-2016
curves represent an appropriate balance
of both technical and policy issues, as
discussed in Section II.C below and
Chapter 2 of the Joint TSD.

NHTSA is adopting the attribute
curves below for model years 2017
through 2021 and presenting the augural
attribute curves below for model years
2022-2025. As just explained, these
targets, expressed as mpg values, will be
production-weighted to determine each
manufacturer’s fleet average standard
for cars and trucks. Although the
general model of the target curve
equation is the same for each vehicle
category and each year, the parameters
of the curve equation differ for cars and
trucks. Each parameter also changes on
a model year basis, resulting in the
yearly increases in stringency. Figure I-
1 below illustrates the passenger car
CAFE curves for model years 2017
through 2025 while Figure I-2 below
illustrates the light truck CAFE curves
for model years 2017 through 2025.

EPA is finalizing the attribute curves
shown in Figure I-3 and Figure I-4
below, for model years 2017 through
2025. As with the CAFE curves, the
general form of the equation is the same
for each vehicle category and each year,
but the parameters of the equation differ
for cars and trucks. Again, each
parameter also changes on a model year
basis, resulting in the yearly increases in
stringency. Figure I-3 below illustrates
the CO car standard curves for model
years 2017 through 2025 while Figure I-

76 As in the MYs 2012—2016 rule, a manufacturer
may have some models that exceed their target, and
some that are below their target. Compliance with
a fleet average standard is determined by comparing
the fleet average standard (based on the production
weighted average of the target levels for each
model) with fleet average performance (based on
the production weighted average of the performance
for each model).
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4 shows the CO; truck standard curves
for model years 2017-2025.
BILLING CODE 6560-50-P

Figure I-1 CAFE Target Curves for Passenger Cars
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Figure I- 3 CO2 (g/mile) Passenger Car Standards
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Figure I-4 CO2 (g/mile) Light-Truck Standard Curves

€02 (g/mile)

150 r

- = =2019
-« = 2020
2021

-+ 2022
2023
~~2024

2025

100
35 40 45

50 55 60 65

Footprint (sf)

BILLING CODE 6560-50-C

EPA and NHTSA received a number
of comments about the shape of the car
and truck curves. Some commenters,
including Honda, Toyota and
Volkswagen, stated that the light truck
curve was too lenient for large trucks,
while Nissan and Honda stated the light
truck curve was too stringent for small
trucks; Porsche and Volkswagen stated
the car curve was too stringent
generally, and Toyota stated it was too
stringent for small cars. A number of
NGOs (Center for Biological Diversity,
International Council on Clean
Transportation, Natural Resources
Defense Council, Sierra Club, Union of
Concerned Scientists) also commented
on the truck curves as well as the
relationship between the car and truck
curves. We address all these comments
further in Section II.C as well as in
Sections IIT and IV.

Generally speaking, a smaller
footprint vehicle will tend to have
higher fuel economy and lower CO,
emissions relative to a larger footprint
vehicle when both have a comparable
level of fuel efficiency improvement
technology. Since the finalized
standards apply to a manufacturer’s
overall passenger car fleet and overall
light truck fleet, not to an individual
vehicle, if one of a manufacturer’s fleets
is dominated by small footprint
vehicles, then that fleet will have a
higher fuel economy requirement and a
lower CO» requirement than a
manufacturer whose fleet is dominated
by large footprint vehicles. Compared to
the non-attribute based CAFE standards
in place prior to MY 2011, the final
standards more evenly distribute the
compliance burdens of the standards
among different manufacturers, based
on their respective product offerings.

With this footprint-based standard
approach, EPA and NHTSA continue to
believe that the rules will not create
significant incentives to produce
vehicles of particular sizes, and thus
there should be no significant effect on
the relative availability of different
vehicle sizes in the fleet due to these
standards, which will help to maintain
consumer choice during the MY 2017 to
MY 2025 rulemaking timeframe.
Consumers should still be able to
purchase the size of vehicle that meets
their needs. Table I-6 helps to illustrate
the varying CO; emissions and fuel
economy targets under the final
standards that different vehicle sizes
will have, although we emphasize again
that these targets are not actual
standards—the standards are
manufacturer-specific, rather than
vehicle-specific.
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TABLE |-6—MODEL YEAR 2025 CO, AND FUEL ECONOMY TARGETS FOR VARIOUS MY 2012 VEHICLE TYPES

(o]
Example a2
: : Emissions tar- | Fuel economy
Vehicle type Example models mod(zl fofctat)prlnt get target (mpg) ®
o (g/mi)=
Example Passenger Cars
(0] 4] o}- Vo] o7 | NS Honda Fit ....oooieieee e 40 131 61.1
Midsize car Ford Fusion 46 147 54.9
Full size car Chrysler 300 53 170 48.0
Example Light-duty Trucks
Small SUV i 4WD Ford ESCape ......ccccoeerieerieeniienieeieenins 43 170 47.5
Midsize crossover .. Nissan Murano 49 188 43.4
Minivan ........ccccccee Toyota Sienna 56 209 39.2
Large pickup truck Chevy Silverado (extended cab, 6.5 foot 67 252 33.0
bed).

ab Real-world CO; is typically 25 percent higher and real-world fuel economy is typically 20 percent lower than the CO, and fuel economy tar-

get values presented here.

4. Program Flexibilities for Achieving
Compliance

a. CO,/CAFE Credits Generated Based
on Fleet Average Over-Compliance

As proposed, the agencies are
finalizing several provisions which
provide compliance flexibility to
manufacturers to meet the standards.
Many of the provisions are also found
in the MYs 2012-2016 rules. For
example, the agencies are continuing to
allow manufacturers to generate credits
for over-compliance with the CO, and
CAFE standards.”” As noted above,
under the footprint-based standards, a
manufacturer’s ultimate compliance
obligations are determined at the end of
each model year, when production of
vehicles for that model year is complete.
Since the fleet average standards that
apply to a manufacturer’s car and truck
fleets are based on the applicable
footprint-based curves, a production
volume-weighted fleet average
requirement will be calculated for each
averaging set (cars and trucks) based on
the mix and volumes of the models
manufactured for sale by the
manufacturer. If a manufacturer’s car
and/or truck fleet achieves a fleet
average CO,/CAFE level better than its
car and/or truck standards, then the
manufacturer generates credits.
Conversely, if the fleet average CO»/
CAFE level does not meet the standard,
the fleet would incur debits (also
referred to as a shortfall). As in the MY
2011 CAFE program under EPCA/EISA,
and also in MYs 2012-2016 for the
light-duty vehicle GHG and CAFE
program, a manufacturer whose fleet
generates credits in a given model year

77 This credit flexibility is required by EPCA/
EISA, see 49 U.S.C. 32903, and is well within EPA’s
discretion under section 202(a) of the CAA.

would have several options for using
those credits, including credit carry-
back, credit carry-forward, credit
transfers, and credit trading.

Credit “carry-back’” means that
manufacturers are able to use credits to
offset a deficit that had accrued in a
prior model year, while credit “carry-
forward” means that manufacturers can
bank credits and use them toward
compliance in future model years.
EPCA, as amended by EISA, requires
NHTSA to allow manufacturers to carry
back credits for up to three model years,
and to carry forward credits for up to
five model years. EPA’s MYs 2012—-2016
light duty vehicle GHG program
includes the same limitations and, as
proposed, EPA is continuing this
limitation in the MY 2017-2025
program. In its comments, Volkswagen
requested that credits under the GHG
rules be allowed to be carried back for
five model years rather than three as
proposed. A five year carry back could
create a perverse incentive for shortfalls
to accumulate past the point where they
can be rectified by later model year
performance. EPA is therefore adopting
the three year carry back period in its
rule. NHTSA is required to allow a three
year carry-back period by statute.

However, to facilitate the transition to
the increasingly more stringent
standards, EPA proposed, and is
finalizing under its CAA authority a
one-time CO; carry-forward beyond 5
years, such that any credits generated
from MYs 2010 through 2016 will be
able to be used to comply with light
duty vehicle GHG standards at any time
through MY 2021. This provision does
not apply to early credits generated in
MY 2009. EPA received comments from
the Alliance of Automobile
Manufacturers and several individual
manufacturers supporting the proposed

additional credit carry-forward
flexibility and also comments from the
Center for Biological Diversity opposing
the additional credit carry-forward
provisions which are addressed in
section II1.B.4. NHTSA'’s program will
continue the 5-year carry-forward and 3-
year carry-back, as required by statute.

Credit “transfer” means the ability of
manufacturers to move credits from
their passenger car fleet to their light
truck fleet, or vice versa. As part of the
EISA amendments to EPCA, NHTSA
was required to establish by regulation
a CAFE credit transferring program, now
codified at 49 CFR Part 536, to allow a
manufacturer to transfer credits between
its car and truck fleets to achieve
compliance with the standards. For
example, credits earned by over-
compliance with a manufacturer’s car
fleet average standard could be used to
offset debits incurred due to that
manufacturer’s not meeting the truck
fleet average standard in a given year.
However, EISA imposed a cap on the
amount by which a manufacturer could
raise its CAFE standards through
transferred credits: 1 mpg for MYs
2011-2013; 1.5 mpg for MYs 2014—
2017; and 2 mpg for MYs 2018 and
beyond.?8 These statutory limits will
continue to apply to the determination
of compliance with the CAFE standards.
EISA also prohibits the use of
transferred credits to meet the minimum
domestic passenger car fleet CAFE
standard.”?

Under section 202 (a) of the CAA
there is no statutory limitation on car-
truck credit transfers, and EPA’s GHG
program allows unlimited credit
transfers across a manufacturer’s car-
light truck fleet to meet the GHG

7849 U.S.C. 32903(g)(3).
7949 U.S.C. 32903(g)(4).



Federal Register/Vol. 77, No. 199/ Monday, October 15, 2012/Rules and Regulations

62649

standard. This is based on the
expectation that this flexibility will
facilitate setting appropriate GHG
standards that manufacturers can
comply with in the lead time provided,
and will allow the required GHG
emissions reductions to be achieved in
the most cost effective way. Therefore,
EPA did not constrain the magnitude of
allowable car-truck credit transfers in
the MY 2012-2016 rule,8° as doing so
would reduce the flexibility to achieve
the standards in the lead time provided,
and would increase costs with no
corresponding environmental benefit.
EPA did not propose and is not
finalizing any constraints on credit
transfers for MY 2017 and later,
consistent with the MY 2012-2016
program. As discussed in Section II1.B.4,
EPA received one comment from Center
for Biological Diversity that it should be
consistent with EISA and establish
limitations on credit transfers. EPA
disagrees with the commenter and
continues to believe that limiting
transfers and trading would
unnecessarily constrain program
flexibility as discussed in section III.B.4
below.

Credit “trading” means the ability of
manufacturers to sell credits to, or
purchase credits from, one another.
EISA allowed NHTSA to establish by
regulation a CAFE credit trading
program, also now codified at 49 CFR
Part 536, to allow credits to be traded
between vehicle manufacturers. EPA
also allows credit trading in the light-
duty vehicle GHG program. These sorts
of exchanges between averaging sets are
typically allowed under EPA’s current
mobile source emission credit programs.
EISA also prohibits manufacturers from
using traded credits to meet the
minimum domestic passenger car CAFE
standard.s?

b. Air Conditioning Improvement
Credits/Fuel Economy Value Increases

Air conditioning (A/C) systems
contribute to GHG emissions in two
ways. The primary refrigerant used in
automotive air conditioning systems
today—a hydrofluorocarbon (HFC)
refrigerant and potent GHG called HFC—
134a—can leak directly from the A/C
system (direct A/C emissions). In
addition, operation of the A/C system
places an additional load on the engine
that increases fuel consumption and
thus results in additional CO, tailpipe
emissions (indirect A/C emissions). In
the MY 2012—-2016 program, EPA allows

80EPA’s GHG program will continue to adjust car
and truck credits by vehicle miles traveled (VMT),
as in the MY2012-2016 program.

8149 U.S.C. 32903(f)(2).

manufacturers to generate credits by
reducing either or both types of GHG
emissions related to A/C systems. For
those model years, EPA anticipated that
manufacturers would pursue these
relatively inexpensive reductions in
GHGs due to improvements in A/C
systems and accounted for generation
and use of both of these credits in
setting the levels of the CO, standards.
For this rule, as with the MYs 2012—
2016 program, EPA is finalizing its
proposal to allow manufacturers to
generate CO»-equivalent8? credits to use
in complying with the CO, standards by
reducing direct and/or indirect A/C
emissions. These reductions can be
achieved by improving A/C system
efficiency (and thus reducing tailpipe
CO; and improving fuel consumption),
by reducing refrigerant leakage, and by
using refrigerants with lower global
warming potentials (GWPs) than HFC—
134a. As proposed, EPA is establishing
that the maximum total A/C credits
available for cars will be 18.8 grams/
mile CO,-equivalent and for trucks will
be 24.4 grams/mile CO,-equivalent.83
The approaches to be used to calculate
these direct and indirect A/C credits are
generally consistent with those of the
MYs 2012-2016 program, although
there are several revisions, including as
proposed the introduction of a new A/
C efficiency test procedure that will be
applicable starting in MY 2014 for
compliance with EPA’s GHG standards.
In addition to the grams-per-mile CO»-
equivalent credits, for the first time the
agencies are establishing provisions in
the CAFE program that would account
for improvements in air conditioner
efficiency. Improving A/C efficiency
leads to real-world fuel economy
benefits, because as explained above, A/
C operation represents an additional
load on the engine. Thus, more efficient
A/C operation imposes less of a load
and allows the vehicle to go farther on
a gallon of gas. Under EPCA, EPA has
authority to adopt procedures to
measure fuel economy and to calculate
CAFE compliance values.84 Under this
authority, EPA is establishing that
manufacturers can generate fuel
consumption improvement values for
purposes of CAFE compliance based on
air conditioning system efficiency
improvements for cars and trucks. An

82 CO, equivalence (CO-e) expresses the global
warming potential of a greenhouse gas (for A/C,
hydrofluorocarbons) by normalizing that potency to
COy’s. Thus, the maximum A/C credit for direct
emissions is the equivalent of 18.8 grams/mile of
CO: for cars.

83 This is further broken down by 5.0 and 7.2 g/
mi respectively for car and truck AC efficiency
credits, and 13.8 and 17.2 g/mi respectively for car
and truck alternative refrigerant credits.

84 See 49 U.S.C. 32904(c).

increase in a vehicle’s CAFE grams-per-
mile value would be allowed up to a
maximum based on 0.000563 gallon/
mile for cars and on 0.000810 gallon/
mile for trucks. This is equivalent to the
A/C efficiency CO, credit allowed by
EPA under the GHG program. For the
CAFE program, EPA would use the
same methods to calculate the values for
air conditioning efficiency
improvements for cars and trucks as are
used in EPA’s GHG program.
Additionally, given that these real-
world improvements will be available to
manufacturers for compliance, NHTSA
has accounted for this by determining
the amount that industry is expected to
improve air conditioning system
efficiency in each model year from
2017-2025, and setting the CAFE
standards to reflect these improvements,
in a manner consistent with EPA’s GHG
standards. EPA is not allowing
generation of fuel consumption
improvement values for CAFE purposes,
nor is NHTSA increasing stringency of
the CAFE standard, for the use of A/C
systems that reduce leakage or employ
alternative, lower GWP refrigerant. This
is because those changes do not
generally affect fuel economy. Most
industry commenters supported this
proposal, while one NGO noted that the
inclusion of air conditioning
improvements for purposes of CAFE car
compliance was a change from prior
interpretations.

c. Off-cycle Credits/Fuel Economy
Value Increases

For MYs 2012—-2016, EPA provided an
option for manufacturers to generate
credits for utilizing new and innovative
technologies that achieve CO»
reductions that are not reflected on
current test procedures. EPA noted in
the MYs 2012-2016 rulemaking that
examples of such “off-cycle”
technologies might include solar panels
on hybrids and active aerodynamics,
among other technologies. See generally
75 FR 25438-39. EPA’s current program
allows off-cycle credits to be generated
through MY 2016.

EPA proposed and is finalizing
provisions allowing manufacturers to
continue to generate and use off-cycle
credits for MY 2017 and later to
demonstrate compliance with the light-
duty vehicle GHG standards. In
addition, as with A/C efficiency,
improving efficiency through the use of
off-cycle technologies leads to real-
world fuel economy benefits and allows
the vehicle to go farther on a gallon of
gas. Thus, under its EPCA authority
EPA proposed and is finalizing
provisions to allow manufacturers to
generate fuel consumption improvement
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values for purposes of CAFE compliance
based on the use of off-cycle
technologies. Increases in fuel economy
under the CAFE program based on off-
cycle technology will be equivalent to
the off-cycle credit allowed by EPA
under the GHG program, and these
amounts will be determined using the
same procedures and test methods as
are used in EPA’s GHG program. For the
reasons discussed in Sections III.D and
IV.I of this final rule preamble, the
ability to generate off-cycle credits and
increases in fuel economy for use in
compliance will not affect or change the
stringency of the GHG or CAFE
standards established by each agency.85
Many automakers indicated that they
had a strong interest in pursuing off-
cycle technologies, and encouraged the
agencies to refine and simplify the
evaluation process to provide more
certainty as to the types of technologies
the agencies would approve for credit
generation. Other commenters, such as
suppliers and some NGOs, also
provided technical input on various
aspects of the off-cycle credit program.
Some environmental groups expressed
concerns about the uncertainties in
calculating off-cycle credits and that the
ability for manufacturer’s to earn credits
from off-cycle technologies should not
be a disincentive for implementing
other (2-cycle) technologies. For MY
2017 and later, EPA is finalizing several
proposed provisions to expand and
streamline the MYs 2012-2016 off-cycle
credit provisions, including an
approach by which the agencies will
provide default values, which will
eliminate the need for case-by-case-
testing, for a subset of off-cycle
technologies whose benefits are reliably
and conservatively quantified. EPA is
finalizing a list of technologies and
default credit values for these
technologies, as well as capping the

85 The agencies have developed estimates for the
cost and effectiveness of various off-cycle
technologies, including active aerodynamics and
stop-start. For the final rule analysis, NHTSA
assumed that these two technologies are available
to manufacturers for compliance with the
standards, similar to all of the other fuel economy
improving technologies that the analysis assumes
are available. The costs and benefits of these
technologies are included in the analysis, similar to
all other available technologies and therefore,
NHTSA has included the assessment of off-cycle
credits in the assessment of maximum feasible
standards. EPA has included the 2-cycle benefit of
stop-start and active aerodynamics in the standards
setting analysis because these technologies have 2-
cycle, in addition to off-cycle, effectiveness. As
with all the technologies considered in TSD
Chapter 3 which are modeled as part of potential
compliance paths, EPA considers the 2-cycle
effectiveness when setting the standard. The only
exception where off-cycle effectiveness is reflected
in the standard is for improvements to air
conditioning leakage and efficiency.

maximum amount of these credits
which can be utilized unless a
manufacturer demonstrates through
testing that greater amounts are
justified. The agencies believe that our
assessment of off-cycle technologies and
associated credit values on this list is
conservative, and emphasize that
automakers may apply for additional
off-cycle credits beyond the minimum
credit value and cap if they present
sufficient supporting data.
Manufacturers may also apply to receive
credit for off-cycle technologies besides
those listed, again, if they have
sufficient data. EPA received several
comments regarding the list of
technologies and associated credit
values and has modified the list
somewhat in response to these
comments, as discussed in Section
II.F.2. EPA was also persuaded by the
public comments that the default credit
values should not be contingent upon a
minimum penetration of the technology
into a manufacturer’s fleet, and so is not
adopting this aspect of the proposal.
Manufacturers often apply new
technologies on a limited basis to gain
experience, gauge consumer acceptance,
allow refinement of the manufacturing
and production processes for quality
and cost, and other legitimate reasons.
The proposed minimum penetration
requirement might have discouraged
introduction of off-cycle technologies in
these legitimate circumstances.

In addition, as requested by
commenters, EPA is providing
additional detail on the process and
timing for the credit/fuel consumption
improvement values application and
approval process for those instances
where manufacturers seek off-cycle
credits rather than using the default
values from the list provided, or seek
credits for technologies other than those
provided through the list. EPA is
finalizing a timeline for the approval
process, including a 60-day EPA
decision process from the time a
manufacturer submits a complete
application for credits based on 5-cycle
testing. As proposed, EPA is also
finalizing a detailed, step-by-step
process, including a specification of the
data that manufacturers must submit.
EPA will also consult with NHTSA
during the review process. For off-cycle
technologies that are both not covered
by the pre-approved off-cycle credit/fuel
consumption improvement values list
and that are not quantifiable based on
the 5-cycle test cycle option provided in
the 2012—-2016 rulemaking, EPA is
retaining the public comment process
from the MYs 2012—2016 rule, and will

consult with NHTSA during the review
process.

Finally, in response to many OEM
and supplier comments encouraging
EPA to allow access to the pre-defined
credit menu earlier than MY 2017, EPA
is allowing use of the credit menu for
the GHG program beginning in MY 2014
to facilitate compliance with the GHG
standards for MYs 2014-2016. This
provision is for the GHG rules only, and
does not apply to the 2012-2016 CAFE
standards; the off-cycle credit program
will not begin until MY 2017 for the
CAFE program, as discussed in Section
IV.I.4.c. A full description of the
program, including an overview of key
comments and responses, is provided in
Section III.C.5. A number of technical
comments were also submitted by a
variety of stakeholders, which are
addressed in Chapter 5 of the joint TSD.

d. Incentives for Electric Vehicles, Plug-
in Hybrid Electric Vehicles, Fuel Cell
Vehicles, and Compressed Natural Gas
Vehicles

In order to provide temporary
regulatory incentives to promote
advanced vehicle technologies, EPA is
finalizing, as proposed, an incentive
multiplier for CO, emissions
compliance purposes for all electric
vehicles (EVs), plug-in hybrid electric
vehicles (PHEVs), and fuel cell vehicles
(FCVs) sold in MYs 2017 through 2021.
In addition, in response to public
comments explaining how
infrastructure and technologies for
compressed natural gas (CNG) vehicles
could serve as a bridge to use of
advanced technologies such as
hydrogen fuel cells, EPA is finalizing an
incentive multiplier for CNG vehicles
sold in MYs 2017 through 2021. This
multiplier approach means that each
EV/PHEV/FCV/CNG vehicle would
count as more than one vehicle in the
manufacturer’s compliance calculation.
EPA is finalizing, as proposed, that EVs
and FCVs start with a multiplier value
of 2.0 in MY 2017 and phase down to
a value of 1.5 in MY 2021, and that
PHEVs would start at a multiplier value
of 1.6 in MY 2017 and phase down to
a value of 1.3 in MY 2021.85 EPA is
finalizing multiplier values for both
dedicated and dual fuel CNG vehicles
for MYs 2017-2021 that are equivalent
to the multipliers for PHEVs. All
incentive multipliers in EPA’s program
expire at the end of MY 2021. See
Section III.C.2 for more discussion of
these incentive multipliers.

86 The multipliers are for EV/FCVs: 2017-2019—
2.0, 2020—1.75, 2021—1.5; for PHEVs and
dedicated and dual fuel CNG vehicles: 2017-2019—
1.6, 2020—1.45, 2021—1.3.
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NHTSA currently interprets EPCA
and EISA as precluding it from offering
additional incentives for the alternative
fuel operation of EVs, PHEVs, FCVs, and
NGVs, except as specified by statute,8”
and thus did not propose and is not
including incentive multipliers
comparable to the EPA incentive
multipliers described above.

For EVs, PHEVs and FCVs, EPA is
also finalizing, as proposed, to set a
value of 0 g/mile for the tailpipe CO»
emissions compliance value for EVs,
PHEVs (electricity usage) and FCVs for
MY 2017-2021, with no limit on the
quantity of vehicles eligible for 0 g/mi
tailpipe emissions accounting. For MY
2022-2025, EPA is finalizing, as
proposed, that 0 g/mi only be allowed
up to a per-company cumulative sales
cap, tiered as follows: 1) 600,000 EV/
PHEV/FCVs for companies that sell
300,000 EV/PHEV/FCVs in MYs 2019-
2021; or 2) 200,000 EV/PHEV/FCVs for
all other manufacturers. Starting with
MY 2022, the compliance value for EVs,
FCVs, and the electric portion of PHEVs
in excess of individual automaker
cumulative production caps must be
based on net upstream accounting.
These provisions are discussed in detail
in Section III.C.2.

As proposed and as discussed above,
for EVs and other dedicated alternative
fuel vehicles, EPA will calculate fuel
economy for the CAFE program (under
its EPCA statutory authority, as further
described in Section L.E.2.a) using the
same methodology as in the MYs 2012—
2016 rulemaking.88 For liquid
alternative fuels, this methodology
generally counts 15 percent of the
volume of fuel used in determining the
mpg-equivalent fuel economy. For
gaseous alternative fuels (such as
natural gas), the methodology generally
determines a gasoline equivalent mpg
based on the energy content of the
gaseous fuel consumed, and then
adjusts the fuel consumption by
effectively only counting 15 percent of
the actual energy consumed. For

87 Because 49 U.S.C. 32904(a)(2)(B) expressly
requires EPA to calculate the fuel economy of
electric vehicles using the Petroleum Equivalency
Factor developed by DOE, which contains an
incentive for electric operation already, 49 U.S.C.
32905(a) expressly requires EPA to calculate the
fuel economy of FCVs using a specified incentive,
and 49 U.S.C. 32905(c) expressly requires EPA to
calculate the fuel economy of natural gas vehicles
using a specified incentive, NHTSA believes that
Congress’ having provided clear incentives for these
technologies in the CAFE program suggests that
additional incentives beyond those would not be
consistent with Congress’ intent. Similarly, because
the fuel economy of PHEVS’ electric operation must
also be calculated using DOE’s PEF, the incentive
for electric operation appears to already be inherent
in the statutory structure.

88 See 49 U.S.C. 32904 and 32905.

electricity, the methodology generally
determines a gasoline equivalent mpg
by measuring the electrical energy
consumed, and then uses a petroleum
equivalency factor to convert to a mpg-
equivalent value. The petroleum
equivalency factor for electricity
includes an adjustment that effectively
only counts 15 percent of the actual
energy consumed. Counting 15 percent
of the fuel volume or energy provides an
incentive for alternative fuels in the
CAFE program.

The methodology that EPA is
finalizing for dual fueled vehicles under
the GHG program and to calculate fuel
economy for the CAFE program is
discussed below in subsection I.C.7.a.

e. Incentives for Using Advanced,
“Game-Changing”” Technologies in Full-
Size Pickup Trucks

The agencies recognize that the
standards presented in this final rule for
MYs 2017-2025 will be challenging for
large vehicles, including full-size
pickup trucks often used in commercial
applications. To help address this
challenge, the program will, as
proposed, adopt incentives for the use
of hybrid electric and non-hybrid
electric “game changing” technologies
in full-size pickup trucks.

EPA is providing the incentive for the
GHG program under EPA’s CAA
authority, and for the CAFE program
under EPA’s EPCA authority. EPA’s
GHG and NHTSA’s CAFE standards are
set at levels that take into account this
flexibility as an incentive for the
introduction of advanced technology.
This provides the opportunity in the
program’s early model years to begin
penetration of advanced technologies
into this category of vehicles, and in
turn creates more opportunities for
achieving the more stringent MYs 2022—
2025 truck standards.

EPA is providing a per-vehicle CO»
credit in the GHG program and an
equivalent fuel consumption
improvement value in the CAFE
program for manufacturers that sell
significant numbers of large pickup
trucks that are mild or strong hybrid
electric vehicles (HEVs). To qualify for
these incentives, a truck must meet
minimum criteria for bed size, and for
towing or payload capability. In order to
encourage rapid penetration of these
technologies in this vehicle segment, the
final rules also establish minimum HEV
sales thresholds, in terms of a
percentage of a manufacturer’s full-size
pickup truck fleet, which a
manufacturer must satisfy in order to
qualify for the incentives.

The program requirements and
incentive amounts differ somewhat for

mild and strong HEV pickup trucks. As
proposed, mild HEVs will be eligible for
a per-vehicle CO, credit of 10 g/mi
(equivalent to 0.0011 gallon/mile for a
gasoline-fueled truck) during MYs
2017-2021. To be eligible a
manufacturer would have to show that
the mild hybrid technology is utilized in
a specified portion of its truck fleet
beginning with at least 20% of a
company’s full-size pickup production
in MY 2017 and ramping up to at least
80% in MY 2021. The final rule
specifies a lower level of technology
penetration for MYs 2017 and 2018 than
the 30% and 40% penetration rates
proposed, based on our consideration of
industry comments that too high a
penetration requirement could
discourage introduction of the
technology. The lower required rates
will help factor in the early experience
gained with this technology and allow
for a more efficient ramp up in
manufacturing capacity. As proposed,
strong HEV pickup trucks will be
eligible for a 20 g/mi credit (0.0023
gallon/mile) during MYs 2017-2025 if
the technology is used on at least 10%
of a company’s full-size pickups in that
model year. EPA and NHTSA are
adopting specific definitions for mild
and strong HEV pickup trucks, based on
energy flow to the high-voltage battery
during testing. These definitions are
slightly different from those proposed—
reflecting the agencies’ consideration of
public comments and additional
pertinent data. The details of this
program are described in Sections IL.F.3
and III.C.3, as well as in Chapter 5.3 of
the joint TSD.

Because there are other promising
technologies besides hybridization that
can provide significant reductions in
GHG emissions and fuel consumption
from full size pickup trucks, EPA is also
adopting, as proposed, a performance-
based CO, emissions credit and
equivalent fuel consumption
improvement value for full-size pickup
trucks. Eligible pickup trucks certified
as performing 15 percent better than
their applicable CO, target will receive
a 10 g/mi credit (0.0011 gallon/mile),
and those certified as performing 20
percent better than their target will
receive a 20 g/mi credit (0.0023 gallon/
mile). The 10 g/mi performance-based
credit will be available for MYs 2017 to
2021 and, once qualifying; a vehicle
model will continue to receive the
credit through MY 2021, provided its
CO, emissions level does not increase.
The 20 g/mi performance-based credit
will be provided to a vehicle model for
a maximum of 5 years within the 2017
to 2025 model year period provided its
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CO; emissions level does not increase.
Minimum sales penetration thresholds
apply for the performance-based credits,
similar to those adopted for HEV
credits.

To avoid double-counting, no truck
will receive credit under both the HEV
and the performance-based approaches.
Further details on the full-size truck
technology credit program are provided
in sections II.F.3 and III.C.3, as well as
in Chapter 5.3 of the joint TSD.

The agencies received a variety of
comments on the proposal for this
technology incentive program for full
size pickup trucks. Some environmental
groups and manufacturers questioned
the need for it, arguing that this vehicle
segment is not especially challenged by
the standards, that hybrid systems
would readily transfer to it from other
vehicle classes, and that the credit
essentially amounts to an economic
advantage for manufacturers of these
trucks. Other industry commenters
requested that it be made available to a
broader class of vehicles, or that the
minimum penetration thresholds be
removed or relaxed. There were also a
number of comments on the technical
requirements defining eligibility and
mild/strong HEV performance. In
response to the comments, the agencies
made some changes to the proposed
program, including adjustments to the
penetration thresholds for mild HEVs,
clarification that non-gasoline HEVs can
qualify, and improvements to the
technical criteria for mild and strong
hybrids. The comments and changes are
discussed in detail in sections IL.F.3,
and I1I.C.3, and in Chapter 5 of the TSD.

5. Mid-Term Evaluation

Given the long time frame at issue in
setting standards for MYs 2022-2025,
and given NHTSA'’s obligation to
conduct a de novo rulemaking in order
to establish final standards for vehicles
for those model years, the agencies will
conduct a comprehensive mid-term
evaluation and agency decision-making
process for the MYs 2022-2025
standards, as described in the proposal.

The agencies received many
comments about the importance of the
proposed mid-term evaluation due to
the long time-frame of the rule and the
uncertainty in assumptions due to this
long timeframe. Nearly all auto
manufacturers and associations
predicated their support of the MY
2017-2025 National Program on the
agencies conducting this evaluation and
decision-making process. In addition, a
number of auto manufacturers suggested
additional factors that the agencies
should consider during the evaluation
process and also stressed the

importance of completing the evaluation
no later than April 1, 2018, the
timeframe proposed by the agencies.
Several associations also asked for more
detail to be codified regarding the
timeline, content and procedures of the
review process. Several automakers and
organizations suggested that the
agencies also conduct a series of
smaller, focused evaluations or “check-
ins” on key issues and technological
and market trends. Several
organizations and associations stressed
the importance of involving CARB and
broad public participation in the review
process.

The agencies also received a number
of comments from environmental and
consumer organizations expressing
concerns about the mid-term
evaluation—that it could occur too
early, before reliable data on the new
standards is available, be disruptive to
auto manufacturers’ product planning
and add uncertainty, and that it should
not be used as an opportunity to delay
benefits or weaken the overall National
Program for MY 2022-2025. Those
organizations commented that if the
agencies determined that a mid-term
evaluation was necessary, it should be
used as an opportunity to increase the
stringency of the 2022—-2025 standards.
Some environmental groups opposed
the concept of the agencies performing
additional interim reviews. Finally,
several environmental organizations
urged transparency and recommended
that the agencies provide periodic
updates on technology progress and
compliance trends. One commenter,
NADA, stated that the rule should not
be organized in a way that would
require a mid-term evaluation and that
the agencies should wait to set
standards for MYs 2017-2021 until
more information is available. The mid-
term evaluation comments are discussed
in detail in sections III.B.3 and IV.A.3.b.

The agencies are finalizing the mid-
term evaluation and agency decision-
making process as proposed. As stated
in the proposal, both NHTSA and EPA
will develop and compile up-to-date
information for the mid-term evaluation,
through a collaborative, robust and
transparent process, including public
notice and comment. The evaluation
will be based on (1) a holistic
assessment of all of the factors
considered by the agencies in setting
standards, including those set forth in
this final rule and other relevant factors,
and (2) the expected impact of those
factors on the manufacturers’ ability to
comply, without placing decisive
weight on any particular factor or
projection. In order to align the
agencies’ rulemaking for MYs 2022—

2025 and to maintain a joint national
program, if the EPA determination is
that standards will not change, NHTSA
will issue its final rule concurrently
with the EPA determination. If the EPA
determination is that standards may
change, the agencies will issue a joint
NPRM and joint final rule. The
comprehensive evaluation process will
lead to final agency action by both
agencies, as described in sections III.B.3
and IV.A.3 of this Notice.

NHTSA'’s final action will be a de
novo rulemaking conducted, as
explained, with fresh inputs and a fresh
consideration and balancing of all
relevant factors, based on the best and
most current information before the
agency at that time. EPA will conduct a
mid-term evaluation of the later model
year light-duty GHG standards
(MY2022-2025). The evaluation will
determine what standards are
appropriate for those model years.

Consistent with the agencies’
commitment to maintaining a single
national framework for regulation of
vehicle GHG emissions and fuel
economy, the agencies fully expect to
conduct the mid-term evaluation in
close coordination with the California
Air Resources Board (CARB). In
adopting their GHG standards on March
22, 2012, the California Air Resources
Board directed the Executive Officer to
continue collaborating with EPA and
NHTSA as the Federal GHG standards
were finalized and also “to participate
in U.S. EPA’s mid-term review of the
2022 through 2025 model year
passenger vehicle greenhouse gas
standards being proposed under the
2017 through 2025 MY National
Program” .89 In addition, in order to
align the agencies’ proceedings for MYs
2022-2025 and to maintain a joint
national program, if the EPA
determination is that standards will not
change, NHTSA will issue its final rule
concurrently with the EPA
determination. If the EPA determination
is that standards may change, the
agencies will issue a joint NPRM and
joint final rule.

Further discussion of the mid-term
evaluation can be found in Sections
III.B.3 and IV.A.3.b of this final rule
preamble.

6. Coordinated Compliance

The MYs 2012-2016 final rules
established detailed and comprehensive
regulatory provisions for compliance
and enforcement under the GHG and

89 See California Low-Emission Vehicles (LEV) &
GHG 2012 regulations approved by State of
California Air Resources Board, Resolution 12—11.
Available at: http://www.arb.ca.gov/regact/2012/
cfo2012/res12-11.pdf (last accessed August 9, 2012).
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CAFE programs. These provisions
remain in place for model years beyond
MY 2016 without additional action by
the agencies and EPA and NHTSA are
not finalizing any significant
modifications to them. In the MYs
2012-2016 final rule, NHTSA and EPA
established a program that recognizes,
and replicates as closely as possible, the
compliance protocols associated with
the existing CAA Tier 2 vehicle
emission standards, and with earlier
model year CAFE standards. The
certification, testing, reporting, and
associated compliance activities
established for the GHG program closely
track those in previously existing
programs and are thus familiar to
manufacturers. EPA already oversees
testing, collects and processes test data,
and performs calculations to determine
compliance with both CAFE and CAA
standards. Under this coordinated
approach, the compliance mechanisms
for both programs are consistent and
non-duplicative. EPA is also continuing
the provisions adopted in the MYs
2012-2016 GHG rule for in-use
compliance with the GHG emissions
standards.

This compliance approach allows
manufacturers to satisfy the GHG
program requirements in the same
general way they comply with
previously existing applicable CAA and
CAFE requirements. Manufacturers will
demonstrate compliance on a fleet-
average basis at the end of each model
year, allowing model-level testing to
continue throughout the year as is the
current practice for CAFE
determinations. The compliance
program design includes a single set of
manufacturer reporting requirements
and relies on a single set of underlying
data. This approach still allows each
agency to assess compliance with its
respective program under its respective
statutory authority. The program also
addresses EPA enforcement in instances
of noncompliance.

7. Additional Program Elements

a. Compliance Treatment of Plug-in
Hybrid Electric Vehicles (PHEVs), Dual
Fuel Compressed Natural Gas (CNG)
Vehicles, and Flexible Fuel Vehicles
(FFVs)

As proposed, EPA is finalizing
provisions which state that CO»
emissions compliance values for plug-in
hybrid electric vehicles (PHEVs) and
dual fuel compressed natural gas (CNG)
vehicles will be based on estimated use
of the alternative fuels, recognizing that
if a consumer incurs significant cost for
a dual fuel vehicle and can use an
alternative fuel that has significantly

lower cost than gasoline, it is very likely
that the consumer will seek to use the
lower cost alternative fuel whenever
possible. Accordingly, for CO,
emissions compliance, EPA is using the
Society of Automotive Engineers
“utility factor” methodology (based on
vehicle range on the alternative fuel and
typical daily travel mileage) to
determine the assumed percentage of
operation on gasoline and percentage of
operation on the alternative fuel for both
PHEVs and dual fuel CNG vehicles,
along with the CO, emissions test values
on the alternative fuel and gasoline.
Dual fuel CNG vehicles must have a
minimum natural gas range-to-gasoline
range of 2.0 in order to use this utility
factor approach. Any dual fuel CNG
vehicles that do not meet this
requirement would use a utility factor of
0.50, the value that has been used in the
past for dual fuel vehicles under the
CAFE program. EPA is also finalizing, as
proposed, an option allowing the
manufacturer to use this utility factor
methodology for CO, emissions
compliance for dual fuel CNG vehicles
for MY 2012 and later model years.

As proposed, EPA is accounting for
E85 use by flexible fueled vehicles
(FFVs) as in the existing MY 2016 and
later program, based on actual usage of
E85 which represents a real-world
tailpipe emissions reduction attributed
to alternative fuels. Unlike PHEV and
dual fuel CNG vehicles, there is not a
significant cost differential between an
FFV and a conventional gasoline vehicle
and historically consumers have fueled
these vehicles with E85 a very small
percentage of the time. But E85 use in
FFVs is expected to rise in the future
due to Renewable Fuel Standard
program requirements. GHG emissions
compliance issues for dual fuel vehicles
are discussed further in Section III.C.4.a.

In the CAFE program for MYs 2017—
2019, the fuel economy of dual fuel
vehicles will be determined in the same
manner as specified in the MY 2012-
2016 rule, and as defined by EISA.
Beginning in MY 2020, EISA does not
specify how to measure the fuel
economy of dual fuel vehicles, and EPA
is finalizing its proposal, under its
EPCA authority, to use the “utility
factor” methodology for PHEV and CNG
vehicles described above to determine
how to apportion the fuel economy
when operating on gasoline or diesel
fuel and the fuel economy when
operating on the alternative fuel. For
FFVs under the CAFE program, EPA is
using the same methodology it uses for
the GHG program to apportion the fuel
economy, namely based on actual usage
of E85. As proposed, EPA is continuing
to use Petroleum Equivalency Factors

and the 0.15 divisor used in the MY
2012-2016 rule for the alternative fuels,
however with no cap on the amount of
fuel economy increase allowed. This
issue is discussed further in Section
II1.C.4.b and in Section IV.I.3.a.

b. Exclusion of Emergency and Police
Vehicles

Under EPCA, manufacturers are
allowed to exclude emergency vehicles
from their CAFE fleet 90 and all
manufacturers that produce emergency
vehicles have historically done so. In
the MYs 2012-2016 program, EPA’s
GHG program applies to these vehicles.
However, after further consideration of
this issue, EPA proposed and is
finalizing the same type of exclusion
provision for these vehicles for MY 2012
and later because of their unique
features. Law enforcement and
emergency vehicles are necessarily
equipped with features which reduce
the ability of manufacturers to
sufficiently improve the emissions
control without compromising
necessary vehicle utility. Manufacturers
commented in support of this provision
and EPA received only one comment
against exempting emergency vehicles.
These comments are addressed in
Section IIL.B.8.

c. Small Businesses, Small Volume
Manufacturers, and Intermediate
Volume Manufacturers

As proposed, EPA is finalizing
provisions to address two categories of
smaller manufacturers. The first
category is small businesses as defined
by the Small Business Administration
(SBA). For vehicle manufacturers, SBA’s
definition of small business is any firm
with less than 1,000 employees. As with
the MYs 2012—-2016 program, EPA is
exempting small businesses—that is,
any company that meets the SBA’s
definition of a small business—from the
MY 2017 and later GHG standards. EPA
believes this exemption is appropriate
given the unique challenges small
businesses would face in meeting the
GHG standards, and since these
businesses make up less than 0.1% of
total U.S. vehicle sales, there is no
significant impact on emission
reductions. As proposed, EPA is also
finalizing an opt-in provision that will
allow small businesses wishing to waive
their exemption and comply with the
GHG standards to do so. EPA received
no adverse comments on its proposed
approach for small businesses.

EPA’s final rule also addresses small
volume manufacturers, those with U.S.
annual sales of less than 5,000 vehicles.

9049 U.S.C. 32902(e).
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Under the MYs 2012—-2016 program,
these small volume manufacturers are
eligible for an exemption from the CO,
standards. As proposed, EPA will bring
small volume manufacturers into the
CO; program for the first time starting
in MY 2017, and allow them to petition
EPA for alternative standards to be
developed manufacturer-by-
manufacturer in a public process. EPCA
provides NHTSA with the authority to
exempt from the generally applicable
CAFE standards manufacturers that
produce fewer than 10,000 passenger
cars worldwide in the model year each
of the two years prior to the year in
which they seek an exemption.9ot If
NHTSA exempts a manufacturer, it
must establish an alternate standard for
that manufacturer for that model year, at
the level that the agency decides is
maximum feasible for that
manufacturer.92 The exemption and
alternative standard apply only if the
exempted manufacturer also produces
fewer than 10,000 passenger cars
worldwide in the year for which the
exemption was granted. NHTSA is not
changing its regulations pertaining to
exemptions and alternative standards
(49 CFR Part 525) as part of this
rulemaking.

Also, EPA requested comment on
allowing manufacturers able to
demonstrate that they are operationally
independent from a parent company
(defined as 10% or greater ownership),
to also be eligible for small volume
manufacturer alternative standards and
treatment under the GHG program.
Under the current program, the vehicle
sales of such companies must be
aggregated with the parent company in
determining eligibility for small volume
manufacturer provisions. The only
comments addressing this issue
supported including a provision
recognizing operational independence
in the rules. EPA has continued to
evaluate the issue and the final GHG
rule includes provisions allowing
manufacturers to demonstrate to EPA
that they are operationally independent.
This is different from the CAFE
program, which aggregates
manufacturers for compliance purposes
if a control relationship exists, either in
terms of stock ownership or design
control, or both.93

9149 U.S.C. 32902(d). Implementing regulations
may be found in 49 CFR Part 525.

92 NHTSA may also apply an alternative average
fuel economy standard to all automobiles
manufactured by small volume manufacturers, or to
classes of automobiles manufactured by small
manufacturers, per EPCA, although this particular
provision has not yet been exercised. See 49 U.S.C.
32902(d)(2).

93 See 49 U.S.C. 32901(a)(4) and 49 CFR Part 534.

EPA sought comment on whether
additional lead-time is needed for niche
intermediate sized manufacturers.
Under the Temporary Lead-time
Allowance Alternative Standards
(TLAAS) provisions in the MYs 2012—
2016 GHG rules (see 75 FR 25414—417),
manufacturers with sales of less than
50,000 vehicles were provided
additional flexibility through MY 2016.
EPA invited comment on whether this
or some other form of flexibility is
warranted for niche intermediate
volume, limited line manufacturers (see
section II1.B.7).

NRDC commented in support of
EPA’s proposal not to extend the
TLAAS program. EPA received
comments from Jaguar Land Rover,
Porsche and Suzuki that the standards
will raise significant feasibility concerns
for some intermediate volume
manufacturers that will be part of the
expanded TLAAS program in MY 2016,
especially in the early transition years of
the program. Porsche commented that
they would need to meet standards up
to 25 percent more stringent in MY 2017
compared to MY 2016, requiring
utilization of advanced technologies at
rates wholly disproportionate to rates
expected for larger manufacturers with
more diverse product lines. EPA is
persuaded that these manufacturers
require additional lead-time to make the
transition from the TLAAS regime to the
more stringent standards. To provide
this needed lead-time, EPA is finalizing
provisions for manufacturers with sales
below 50,000 vehicles per year that are
part of the TLAAS program through MY
2016, which will allow eligible
manufacturers to remain at their MY
2016 standards through MY 2018 and
then begin making the transition to
more stringent standards. The
manufacturers that utilize this added
lead time will be required to meet the
primary program standards in MY 2021
and later. The intermediate volume
manufacturer lead-time provisions are
discussed in detail in Section III.B.8.

d. Nitrous Oxide and Methane
Standards

As proposed, EPA is extending to MY
2017 and later the flexibility for
manufacturers to use CO, credits on a
CO»-equivalent basis to comply with the
nitrous oxides (N>O) and methane (CHj)
cap standards. These cap standards,
established in the MYs 2012-2016
rulemaking were intended to prevent
future emissions increases and were
generally not expected to result in the
application of new technologies or
significant costs for manufacturers using
current vehicle designs. EPA is also
finalizing additional lead time for

manufacturers to use compliance
statements in lieu of N,O testing
through MY 20186, as proposed. In
addition, in response to comments, EPA
is allowing the continued use of
compliance statements in MYs 2017—
2018 in cases where manufacturers are
not conducting new emissions testing
for a test group, but rather carrying over
certification data from a previous year.
EPA is also clarifying that
manufacturers will not be required to
conduct in-use testing for N,O in cases
where a compliance statement has been
used for certification. All of these
provisions are discussed in detail below
in section III.B.9.

D. Summary of Costs and Benefits for
the National Program

This section summarizes the projected
costs and benefits of the MYs 2017—
2025 CAFE and GHG emissions
standards for light-duty vehicles. These
projections helped inform the agencies’
choices among the alternatives
considered and provide further
confirmation that the final standards are
appropriate under the agencies’
respective statutory authorities. The
costs and benefits projected by NHTSA
to result from the CAFE standards are
presented first, followed by those
projected by EPA to result from the GHG
emissions standards.

For several reasons, the estimates for
costs and benefits presented by NHTSA
and EPA, while consistent, are not
directly comparable, and thus should
not be expected to be identical. NHTSA
and EPA’s standards are projected to
result in slightly different fuel efficiency
improvements. EPA’s GHG standard is
more stringent in part due to its
assumptions about manufacturers’ use
of air conditioning leakage/refrigerant
replacement credits, which will result
in reduced emissions of HFCs. NHTSA’s
final standards are at levels of
stringency that assume improvements in
the efficiency of air conditioning
systems, but these standards do not
require reductions in HFC emissions,
which are generally not related to fuel
economy or energy conservation. In
addition, as noted above, the CAFE and
GHG standards offer somewhat different
program flexibilities and provisions,
and the agencies’ analyses differ in their
accounting for these flexibilities,
primarily because NHTSA is statutorily
prohibited from considering some
flexibilities when establishing CAFE
standards,®* while EPA is not. These
differences contribute to differences in
the agencies’ respective estimates of

94 See 49 U.S.C. 32902(h).
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costs and benefits resulting from the
new standards.

Specifically, the projected costs and
benefits presented by NHTSA and EPA
are not directly comparable because
EPA’s standards include air
conditioning-related improvements in
HFC reductions, and reflect compliance
with the GHG standards, whereas
NHTSA projects some manufacturers
will pay civil penalties as part of their
compliance strategy, as allowed by
EPCA. EPCA also prohibits NHTSA
from considering manufacturers’ ability
to earn, transfer or trade credits earned
for over-compliance when setting
standards. The Clean Air Act imposes
no such limitations. The Clean Air Act
also allows EPA to provide incentives
for particular technologies, such as for
electric vehicles and dual fueled
vehicles. For these reasons, EPA’s
estimates of GHG reductions and fuel
savings achieved by the GHG standards
are higher than those projected by
NHTSA for the CAFE standards. For
these same reasons, EPA’s estimates of
manufacturers’ costs for complying with
the passenger car and light truck GHG
standards are slightly higher than
NHTSA’s estimates for complying with
the CAFE standards.

It also bears discussion here that, for
this final rulemaking, the agencies have
analyzed the costs and benefits of the
standards using two different forecasts
of the light vehicle fleet through MY
2025. The agencies have concluded that
the significant uncertainty associated
with forecasting sales volumes, vehicle
technologies, fuel prices, consumer
demand, and so forth out to MY 2025,
make it reasonable and appropriate to
evaluate the impacts of the final CAFE
and GHG standards using two
baselines.95 One market forecast (or fleet
projection), very similar to the one used
for the NPRM, uses (corrected) MY 2008
CAFE certification data, information
from AEO 2011, and information
purchased from CSM in December of
2009. The agencies received comments
regarding the market forecast used in
the NPRM suggesting that updates in
several respects could be helpful to the
agencies’ analysis of final standards;
given those comments and since the
agencies were already considering
producing an updated fleet projection,
the final rulemakings also utilize a
second market forecast using MY 2010
CAFE certification data, information
from AEO 2012, and information

95 We refer to these baselines as “fleet
projections” or “‘market forecasts” in Section IL.B of
the preamble and Chapter 1 of the TSD and
elsewhere in the administrative record. The term
“baseline” has a specific definition and is described
in Chapter 1 of the TSD.

purchased from LMC Automotive
(formerly J.D. Power Forecasting).

These two market forecasts contain
certain differences, although as will be
discussed below, the differences are not
significant enough to change the
agencies’ decision as to the structure
and stringency of the final standards,
and indeed corroborate the
reasonableness of the EPA final GHG
standards and that the NHTSA
standards are the maximum feasible. For
example, the 2008 based fleet forecast
uses the MY 2008 “baseline” fleet,
which represents the most recent model
year for which the industry had sales
data that was not affected by the
subsequent economic recession. On the
other hand, the 2010 based fleet
projection employs a market forecast
(provided by LMC Automotive) which is
more current than the projection
provided by CSM (utilized for the MY
2008 based fleet projection). The CSM
forecast appears to have been
particularly influenced by the recession,
showing major declines in market share
for some manufacturers (e.g., Chrysler)
which the agencies do not believe are
reasonably reflective of future trends.

However, the MY 2010 based fleet
projection also is highly influenced by
the economic recession. The MY 2010
CAFE certification data has become
available since the proposal (see section
1.2.1 of the Joint TSD for the proposed
rule, which noted the possibility of
these data becoming available), and is
used in EPA’s alternative analysis, and
continues to show the effects of the
recession. For example, industry-wide
sales were skewed down 20% 96
compared to pre-recession MY 2008
levels. For some companies like
Chrysler, Mitsubishi, and Subaru, sales
were down 30-40% 97 from MY 2008
levels. For BMW, General Motors,
Jaguar/Land Rover, Porsche, and
Suzuki, sales were down more than
40% °8 from 2008 levels. Using the MY
2008 vehicle data avoids projecting
these abnormalities in predicting the
future fleet, although it also perpetuates
vehicle brands and models (and thus,
their outdated fuel economy levels and
engineering characteristics) that have
since been discontinued. The MY 2010
CAFE certification data accounts for the
phase-out of some brands (e.g., Saab)
and the introduction of some

96 These figures are derived from the
manufacturer and fleet volume tables in Chapter 1
of the TSD.

97 These figures are derived from the
manufacturer and fleet volume tables in Chapter 1
of the TSD.

98 These figures are derived from the
manufacturer and fleet volume tables in Chapter 1
of the TSD.

technologies (e.g., Ford’s Ecoboost
engine), which may be more reflective
of the future fleet in this respect.

Thus, given the volume ot
information that goes into creating a
baseline forecast and given the
significant uncertainty in any projection
out to MY 2025, the agencies think that
the best way to illustrate the possible
impacts of that uncertainty for purposes
of this rulemaking is the approach taken
here of analyzing the effects of the final
standards under both the MY 2008-
based and the MY 2010-based fleet
projections. EPA is presenting its
primary analysis of the standards using
the same baseline/future fleet projection
that was used in the NPRM (i.e.,
corrected MY 2008 CAFE certification
data, information from AEO 2011, and
a future fleet forecast purchased from
CSM). EPA also conducted an
alternative analysis of the standards
based on MY 2010 CAFE certification
data, updated AEO 2012 (early release)
projections of the future fleet sales
volumes, and a forecast of the future
fleet mix projections to MY 2025
purchased from LMC Automotive. At
the same time, given that EPA believes
neither projection is strongly superior to
the other, EPA has performed a detailed
analysis of the final standards using the
MY 2010 baseline, and we have
concluded that the final standards are
likewise appropriate using this
alternative baseline/fleet projection.
EPA’s analysis of the alternative
baseline/future fleet (based on MY 2010)
is presented in EPA’s Final Regulatory
Impact Analysis (RIA), Chapter 10.
NHTSA'’s primary analysis uses both
market forecasts, and accordingly
presents values from both in tables
throughout this preamble and in
NHTSA'’s FRIA. Joint TSD Chapter 1
includes a full description of the two
market projections and their derivation.

As with the MYs 2012—-2016
standards, and the MYs 2014—-2018
standards for heavy duty vehicles and
engines, NHTSA and EPA have
harmonized the programs as much as
possible, and continuing the National
Program to MYs 2017-2025 will result
in significant cost savings and other
advantages for the automobile industry
by allowing them to manufacture and
sell one fleet of vehicles across the U.S.,
rather than potentially having to comply
with multiple state standards that may
occur in the absence of the National
Program. It is also important to note that
NHTSA'’s CAFE standards and EPA’s
GHG standards will both be in effect,
and each will lead to increases in
average fuel economy and reductions in
GHGs. The two agencies’ standards
together comprise the National Program,
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and the following discussions of the
respective costs and benefits of
NHTSA’s CAFE standards and EPA’s
GHG standards do not change the fact
that both the CAFE and GHG standards,
jointly, are the source of the benefits
and costs of the National Program.

1. Summary of Costs and Benefits for
the NHTSA CAFE Standards

In reading the following section, we
note that tables are identified as
reflecting “estimated required” values
and “‘estimated achieved” values. When
establishing standards, EPCA allows
NHTSA to only consider the fuel
economy of dual-fuel vehicles (for
example, FFVs and PHEVs) when
operating on gasoline, and prohibits
NHTSA from considering the use of
dedicated alternative fuel vehicle
credits (including for example EVs),
credit carry-forward and carry-back, and
credit transfer and trading. NHTSA’s
primary analysis of costs, fuel savings,
and related benefits from imposing
higher CAFE standards does not include
them. However, EPCA does not prohibit
NHTSA from considering the fact that
manufacturers may pay civil penalties
rather than comply with CAFE
standards, and NHTSA’s primary
analysis accounts for some
manufacturers’ tendency to do so. The
primary analysis is generally identified
in tables throughout this document by
the term “estimated required CAFE
levels.”

To illustrate the effects of the
flexibilities and technologies that
NHTSA is prohibited from including in
its primary analysis, NHTSA performed
a supplemental analysis of these effects
on benefits and costs of the CAFE
standards that helps to illustrate their
real-world impacts. As an example of
one of the effects, including the use of
FFV credits reduces estimated per-
vehicle compliance costs of the

program, but does not significantly
change the projected fuel savings and
CO; reductions, because FFV credits
reduce the fuel economy levels that
manufacturers achieve not only under
the standards, but also under the
baseline MY 2016 CAFE standards. As
another example, including the
operation of PHEV vehicles on both
electricity and gasoline, and the
expected use of EVs for compliance may
raise the fuel economy levels that
manufacturers achieve under the
proposed standards. The supplemental
analysis is generally identified in tables
throughout this document by the term
“estimated achieved CAFE levels.”

Thus, NHTSA’s primary analysis
shows the estimates the agency
considered for purposes of establishing
new CAFE standards, and its
supplemental analysis including
manufacturer use of flexibilities and
advanced technologies currently reflects
the agency’s best estimate of the
potential real-world effects of the CAFE
standards.

Without accounting for the
compliance flexibilities and advanced
technologies that NHTSA is prohibited
from considering when determining the
maximum feasible level of new CAFE
standards, since manufacturers’
decisions to use those flexibilities and
technologies are voluntary, NHTSA
estimates that the required fuel
economy increases would lead to fuel
savings totaling a range from 180 billion
to 184 billion gallons throughout the
lives of light duty vehicles sold in MYs
2017-2025. At a 3 percent discount rate,
the present value of the economic
benefits resulting from those fuel
savings is between $513 billion and
$525 billion; at a 7 percent private
discount rate, the present value of the
economic benefits resulting from those
fuel savings is between $400 billion and
$409 billion.

The agency further estimates that
these new CAFE standards will lead to
corresponding reductions in CO,
emissions totaling 1.9 billion metric
tons during the lives of light duty
vehicles sold in MYs 2017-2025. The
present value of the economic benefits
from avoiding those emissions is
approximately $53 billion, based on a
global social cost of carbon value of
about $26 per metric ton (in 2017, and
growing thereafter).99 All costs are in
2010 dollars.

Accounting for compliance
flexibilities reduces the fuel savings
achieved by the standards, as
manufacturers are able to comply
through credit mechanisms that reduce
the amount of fuel economy technology
that must be added to new vehicles in
order to meet the targets set by the
standards. NHTSA estimates that the
fuel economy increases would lead to
fuel savings totaling about 170 billion
gallons throughout the lives of light
duty vehicles sold in MYs 2017-2025,
when compliance flexibilities are
considered. At a 3 percent discount rate,
the present value of the economic
benefits resulting from those fuel
savings is between $481 billion and
$488 billion; at a 7 percent private
discount rate, the present value of the
economic benefits resulting from those
fuel savings is between $375 billion and
$380 billion. The agency further
estimates that these new CAFE
standards will lead to corresponding
reductions in CO, emissions totaling 1.8
billion metric tons during the lives of
light duty vehicles sold in MYs 2017-
2025. The present value of the economic
benefits from avoiding those emissions
is approximately $49 billion, based on
a global social cost of carbon value of
about $26 per metric ton (in 2017, and
growing thereafter).

TABLE |-7—NHTSA’S ESTIMATED MYS 2017-2025 COSTS, BENEFITS, AND NET BENEFITS ($BILLION) UNDER THE CAFE

STANDARDS (ESTIMATED ACHIEVED)

Totals Annualized
Baseline Fleet 3% Discount 7% Discount 3% Discount 7% Discount
rate rate rate rate
Cumulative for MYs 2017-2021 Final Standards
COSES i 2010 ($61)— ($58)— ($2.4)- ($3.6)—
2008 ($57) ($54) ($2.2) ($3.3)
[ Y=Y 1T 2010 $243— $195— $9.2— $11.3—
2008 $240 $194 $9.0 $11.0
NEt BENETIS ...vecveeveeeeeceeeee ettt ete et eee e neenens 2010 $183— $137— $6.8— $7.7—
2008 $184 $141 $6.8 $7.8

99 NHTSA also estimated the benefits associated
with three more estimates of a one ton GHG

reduction in 2017 ($6, $41, and $79), which will

likewise grow thereafter. See Section ILE for a more
detailed discussion of the social cost of carbon.
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TABLE |-7—NHTSA’S ESTIMATED MYS 2017—2025 COSTS, BENEFITS, AND NET BENEFITS ($BILLION) UNDER THE CAFE
STANDARDS (ESTIMATED ACHIEVED)—Continued

Totals Annualized

Baseline Fleet 3% Discount 7% Discount 3% Discount 7% Discount

rate rate rate rate

Cumulative for MYs 2017-2025 (Includes MYs 2022-2025 Augural Standards)

COSES erveeeeeeeeeeseeeeeeee e e eee e eeere e eeere e eeerees 2010 ($154)— ($147)- ($5.4)- ($7.6)-
2008 ($156) ($148) ($5.4) ($7.5)
BENEMS .vveoveeeeeesee e eeeeeee s eee e e eeesee s s seseee 2010 $629- $502— $21.0- $24.2—
2008 $639 $510 $21.3 $24.4
NEE BENETS vevovveeeveeeeeeeeeeeeeeeeseeeeeeeesee e ese s ess e seseee 2010 $476- $356- $15.7- $16.7-
2008 $483 $362 $15.9 $16.9

TABLE |-8—NHTSA’S ESTIMATED FUEL SAVED (BILLION GALLONS AND BARRELS) AND CO, EMISSIONS AVOIDED (MMT)
UNDER THE CAFE STANDARDS (ESTIMATED REQUIRED)

MY Total Total
base- | Earlier | 2017 2018 2019 2020 2021 | through | 2022 2023 2024 2025 through
line 2021 2025
Passenger Cars:
Fuel (b. gallons) .........cccccc..... 2008 5.3- 2.8- 5.3—- 7.7- 10.9- 13.0- 45.0— 14.4— 15.8— 18.0- 19.7- 112.9-
2010 7.7 3.6 5.3 8.3 10.8 13.0 48.7 14.3 16.2 18.3 20.0 117.4
Fuel (b. barrels) ..........ccccc...... 2008 0.1- 0.1- 0.1- 0.2—- 0.3- 0.3- 1.1- 0.3- 0.4- 0.4— 0.5- 2.7-
2010 0.2 0.1 0.1 0.2 0.3 0.3 1.2 0.3 0.4 0.4 0.5 2.8
CO, (MML) oo 2008 58.1— 31.0- 58.1— 84.0- | 116.9—| 139.9- | 488.0-| 155.5-| 171.0-| 192.7—| 210.9- 1,218.2—
2010 83.9 39.5 57.2 90.1 117.4 140.9 529.0 155.8 176.3 198.5 216.4 1,275.9
Light Trucks:
Fuel (b. gallons) ........c.cceceeueene 2008 0.5- 1.0- 2.5—- 4.8— 6.8— 9.4— 25.0— 10.3- 10.9- 11.8— 12.7- 70.7—
2010 0.9 0.8 1.5 3.7 5.6 8.2 20.7 8.9 10.0 111 12.1 62.9
Fuel (b. barrels) .........cccoceuee. 2008 0.0- 0.0- 0.1- 0.1- 0.2— 0.2—- 0.6— 0.2—- 0.3- 0.3—- 0.3- 1.7-
2010 0.0 0.0 0.0 0.1 0.1 0.2 0.4 0.2 0.2 0.3 0.3 1.5
CO2 (MML) v 2008 5.8- 11.1-| 26.8-| 52.1-| 74.0-| 102.1-| 271.9-| 112.1-| 118.6—-| 128.5-| 138.0- 769.1—
2010 10.1 8.6 16.1 39.9 60.1 87.8 222.6 95.8 107.5 119.9 130.8 676.6
Combined
Fuel (b. gallons) ..........ccccc..... 2008 5.9- 3.9- 7.8- 12.5- 17.7-| 22.3- 701-| 247-| 26.7-| 29.8-| 324- 183.5—
2010 8.6 4.4 6.7 12.0 16.4 211 69.2 23.2 26.2 295 32.1 180.3
Fuel (b. barrels) .......cccccceeneee 2008 0.1- 0.1- 0.2— 0.3— 0.4- 0.5—- 1.6— 0.6— 0.6— 0.7—- 0.8- 4.4—
2010 0.2 0.1 0.2 0.3 0.4 0.5 1.7 0.6 0.6 0.7 0.8 4.3
COL (MML) e 2008 63.9-| 42.1-| 84.9-| 136.1-| 191.0- | 242.0- | 760.0- | 267.7— | 289.6— | 321.2—| 348.9-| 1,987.3-

2010 93.9 4é.1 753.3 130.0 177.5 228.6 751.4 251.6 283.9 318.4 347.2 1,952.5

Considering manufacturers’ ability to  standards, NHTSA estimates the will be used toward both the baseline
employ compliance flexibilities and following for fuel savings and avoided and final standards:
advanced technologies for meeting the CO» emissions, assuming FFV credits

TABLE |-9—NHTSA’s ESTIMATED FUEL SAVED (BILLION GALLONS AND BARRELS) AND CO, EMISSIONS AVOIDED (MMT)
UNDER THE CAFE STANDARDS (ESTIMATED ACHIEVED)

MY Total Total
base- Earlier 2017 2018 2019 2020 2021 through 2022 2023 2024 2025 through
line 2021 2025
Passenger Cars:
Fuel (b. gallons) ........c.cccceenene 2008 5.5— 2.9- 5.1- 7.5— 10.3- 12.0- 43.3— 13.7- 14.9- 16.8— 18.5— 107.3—
2010 6.1 35 5.1 7.8 9.7 12.0 442 13.2 15.0 171 18.2 107.7
Fuel (b. barrels) .........cccoceuee. 2008 0.1- 0.1- 0.1- 0.2—- 0.2— 0.3- 1.0- 0.3- 0.4- 0.4— 0.4— 2.6-
2010 0.1 0.1 0.1 0.2 0.2 0.3 1.0 0.3 0.4 0.4 0.4 2.6
CO, (MML) e 2008 59.9— 32.2—- 55.1— 81.5-| 111.7—-| 130.6—| 471.0-| 148.8—| 161.2—| 180.8—| 196.6— 1,158.3—

2010 66.5 38.7 55.6 85.3 105.4 130.4 481.9 143.7 162.9 185.4 196.9 1,170.7
Light Trucks:

Fuel (b. gallons) ........cccceceee.. 2008 0.8- 1.0- 2.2- 4.1- 5.9- 7.9- 21.9- 9.0- 9.6— 10.7- 11.8- 62.8—
2010 2.0 1.2 1.6 4.2 5.6 7.7 22.3 8.4 9.5 10.4 10.7 61.5
Fuel (b. barrels) .......cccceceene 2008 0.0- 0.0— 0.1- 0.1- 0.1- 0.2— 0.5— 0.2— 0.2— 0.3— 0.3— 1.5—
2010 0.0 0.0 0.0 0.1 0.1 0.2 0.4 0.2 0.2 0.2 0.3 1.5
CO, (MML) oo 2008 8.1- 10.4- 241-| 445-| 63.9- 86.4— | 237.4— 97.9- | 104.7-| 116.2—| 128.3— 684.5—
2010 22.2 13.3 17.8 45.6 60.2 82.4 241.5 90.5 101.8 112.3 1155 661.5
Combined
Fuel (b. gallons) .......cc.cceceeee 2008 6.3— 3.9- 7.3- 11.6— 16.2— 20.0- 65.3— 22.7- 245-| 274-| 30.3- 170.1-
2010 8.1 4.8 6.7 12.0 15.2 19.7 66.5 21.6 24,5 27.5 28.9 169.2
Fuel (b. barrels) .......cccccceenee 2008 0.1- 0.1- 0.2— 0.3- 0.4— 0.5— 1.6— 0.5— 0.6— 0.7- 0.7- 4.0—
2010 0.2 0.1 0.2 0.3 0.4 0.5 1.7 0.5 0.6 0.7 0.7 4.0
CO2 (MML) oo 2008 68.0— 42.6— 79.2— | 126.0- | 175.5—-| 216.9— | 708.2— | 246.6— | 265.9— | 296.9- | 324.9—-| 1,842.7—

2010 88.7 51.9 73.5 130.9 165.5 212.8 723.3 234.2 264.7 297.6 312.4 1,832.2
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$372 billion to $377 billion. More
discussion regarding monetized benefits
can be found in Section IV of this
preamble and in NHTSA’s FRIA. Note
that the benefit calculation in the
following tables includes the benefits of
reducing CO» emissions,1°! but not the
benefits of reducing other GHG
emissions (those have been addressed in
a sensitivity analysis discussed in

NHTSA estimates that the fuel
economy increases resulting from the
standards will produce other benefits
both to drivers (e.g., reduced time spent
refueling) and to the U.S. as a whole
(e.g., reductions in the costs of
petroleum imports beyond the direct
savings from reduced oil purchases),100
as well as some disbenefits (e.g.,
increased traffic congestion) caused by
drivers’ tendency to travel more when Section IV of this preamble and in
the cost of driving declines (as it does NHTSA’s FRIA).

TABLE |-10 NHTSA’S DISCOUNTED BENEFITS ($BILLION) UNDER THE CAFE STANDARDS USING A 3 AND 7 PERCENT
DISCOUNT RATE (ESTIMATED REQUIRED)

when fuel economy increases). NHTSA
has estimated the total monetary value
to society of these benefits and
disbenefits, and estimates that the
standards will produce significant net
benefits to society. Using a 3 percent
discount rate, NHTSA estimates that the
present value of these net benefits will
range from $498 billion to $507 billion
over the lives of the vehicles sold during
MYs 2017-2025; using a 7 percent
discount rate a narrower range from

MY Total Total
base- Earlier 2017 2018 2019 2020 2021 through 2022 2023 2024 2025 through
line 2021 2025
3% discount rate
Passenger Cars ......ccccocueeienenieeniens 2008 19.2— 10.4— 19.6— 28.6— 40.2— 48.4— | 166.4— 54.2— 60.1— 68.6— 75.9- | 425.3-
2010 27.5 13.2 19.3 30.5 40.1 48.5 1791 54.0 61.6 70.1 77.0 441.9
Light trucks ......cccoooveiveiiiieciieee 2008 1.9- 3.7- 8.9— 17.3- 24.8— 34.4— 91.0- 38.1- 40.7— 44.5— 48.3— | 262.6—
2010 3.3 2.8 5.3 131 19.9 29.4 73.8 32.4 36.7 41.3 45.6 229.9
Combined .......ccooveieeiieeeeeeeeeees 2008 21.1- 14.1—- 28.5— 45.9— 65.0— 82.8— | 257.4—- 92.3- | 100.7-| 113.1—| 124.2—- | 687.5—
2010 30.8 16.0 24.5 43.6 60.0 77.9 252.8 86.4 98.3 111.3 122.5 671.4
7% discount rate
Passenger Cars ......ccccoceeeeeieneneeniens 2008 15.3— 8.3— 15.7— 22.9- 32.2— 38.8— | 133.2— 43.4— 48.2— 55.0— 60.8— | 340.7—
2010 22.0 10.6 15.5 245 32.1 38.9 143.6 43.3 49.4 56.2 61.7 354.1
Light trucks ......cccooveiveiinicciiceee 2008 1.5- 2.9- 7.0- 13.7- 19.7- 27.3- 72.1- 30.2— 32.3- 35.3- 38.3— | 208.2—
2010 2.6 2.2 4.2 10.4 15.8 23.4 58.6 25.7 29.1 32.8 36.1 182.3
Combined .......ccocveieiiieeeeee e, 2008 16.8— 11.2— 22.7— 36.6— 51.9- 66.0— | 205.2— 73.6— 80.4— 90.3— 99.1— | 548.6—
2010 24.7 12.8 19.6 34.8 47.9 62.2 202.0 69.0 78.4 88.8 97.8 536.0

value of these benefits will be reduced
as follows:

advanced technologies for meeting the
standards, NHTSA estimates the present

Considering manufacturers’ ability to
employ compliance flexibilities and

TABLE I-11 NHTSA’S DISCOUNTED BENEFITS ($BILLION) UNDER THE CAFE STANDARDS USING A 3 AND 7 PERCENT
DISCOUNT RATE (ESTIMATED ACHIEVED)

MY Total Total
base- Earlier 2017 2018 2019 2020 2021 through | 2022 2023 2024 2025 | through
line 2021 2025
3% discount rate
Passenger cars .......cccocvereenennns 2008 ... | 19.7- 10.8— 18.7— 27.8— .. | 38.4—- .. | 45.2— 160.6— | 51.9- .. | 56.8— .. | 64.4— .. | 71.1— .. | 404.8—
2010 ... | 21.8 12.9 18.7 289 .... | 36.0 ... | 44.9 163.2.1 499 .... | 57.0 .... | 654 ... | 70.2 .... | 405.6
Light trucks .......ccoovvveiiiiiicicne 2008 ... | 2.7— 3.4- 8.0— 14.8- .. | 21.5—- .. | 29.2— 79.6— 33.4— .. | 36.0— .. | 40.3— .. | 44.8- .. | 234.2—
2010 ... | 7.2 ...... 4.4 ... 59 ... 15.0 ... | 199 ... | 27.6 80.0. | 30.6 ... | 34.7 .... | 38.7 .... | 40.2 .... | 2241
Combined ......ccccvveeviiieeeceeeeee 2008 ... | 22.4— 14.2— 26.6— 425— .. 159.8- .. | 74.4— 239.9- | 85.2— . |92.7- .. | 104.6— | 115.9- | 638.5—
2010 ... | 29.0 17.3 24.6 438 .... | 558 ... | 72.4 242.9./180.3 ... | 916 ... | 104.0 .. | 110.2 .. | 629.1
7% discount rate
Passenger cars .......cccocverienennns 2008 ... | 15.8— 8.7- 15.0— 22.3-..|30.8-..|36.2— .. | 128.8— | 41.6— .. | 455- .. | 51.6— .. | 57.0- .. | 324.3—
2010 ... | 174 10.3 15.0 23.1 ... 1288 .... | 36.0 ... 130.6.| 40.0 .... | 45.7 .... | 525 .... | 56.2 .... | 325.0
Light trucks .......cccoovvveiiiinicice 2008 ... | 2.1— 2.7- 6.3— 11.8- .| 171- .. | 23.2— .. | 63.2— 26.5—- .. | 28.6— .. | 32.0— .. | 35.5— .. | 185.7—
2010 ... | 5.7 ...... 3.5 ... 4.7 .. 119 ... 158 ... | 219 ... 63.5. | 243 ... 1275 ... 30.7 ... | 31.8 ... | 177.7
Combined ......ccccvveeviiieeeceeeeee. 2008 ... | 17.9- 11.4- 21.3— 34.0- .. | 47.8- .. | 59.4— .. | 191.8- | 68.0— .. | 74.0— .. | 83.5— .. | 92.5- .. | 509.7—
2010 ... | 23.2 13.8 19.6 35.0 ... 446 .... | 57.8 ... 194.0.| 64.1 ... | 73.1 ... | 83.0 .... | 88.0 .... | 502.2

NHTSA attributes most of these
benefits (between $513 billion and $525
billion at a 3 percent discount rate, or
between $400 billion and $409 billion at

100 We note, of course, that reducing the amount
of fuel purchased also reduces tax revenue for the
Federal and state/local governments. NHTSA
discusses this issue in more detail in Chapter VIII
of its RIA.

a 7 percent discount rate, excluding
consideration of compliance flexibilities
and advanced technologies for meeting
the standards) to reductions in fuel

101 CO, benefits for purposes of these tables are

calculated using the $26/ton SCC value. Note that
the net present value of reduced GHG emissions is
calculated differently from other benefits. The same
discount rate used to discount the value of damages

consumption, valuing fuel (for societal
purposes) at the future pre-tax prices
projected in the Energy Information
Administration’s (EIA) reference case

from future emissions (SCC at 5, 3, and 2.5 percent)
is used to calculate net present value of SCC for
internal consistency.
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forecast from the Annual Energy
Outlook (AEQO) 2012. NHTSA’s RIA

a detailed analysis of specific benefits of

the rule.

accompanying this rulemaking presents

TABLE I-12—SUMMARY OF NHTSA’S FUEL SAVINGS AND CO, EMISSIONS REDUCTION UNDER THE CAFE STANDARDS
(ESTIMATED REQUIRED)

: 3% discount 7% discount
MY baseline Amount rate rate
2017-2021 standards:
Fuel savings (billion gallons) .........ccccoiiiiiiiiiineeeeee e 2008 70.1 - $196 — $153 —
2010 69.2 $193 $151
CO, emissions reductions (million metric toNS) .........cccceieviiiiericiineenee. 2008 760 — $19.3 — $19.3 —
2010 751.40 $19 $19
2017-2025 standards:
Fuel savings (billion gallons) ........cccccveeeirieeiereeesee e 2008 183.5 - $525 — $409 -
2010 180.3 $513 $400
CO; emissions reductions (million metric tons) .........ccccevvvvevieeieeceeenen. 2008 1,987 — $53 — $53 —
2010 1,953 $52 $52

NHTSA estimates that the increases in
technology application necessary to
achieve the projected improvements in between about $134 billion and $140
fuel economy will entail considerable billion.

TABLE I-13—NHTSA’S INCREMENTAL TECHNOLOGY OUTLAYS ($BILLION) UNDER THE CAFE STANDARDS (ESTIMATED

those required to comply with the MY
2016 CAFE standards—will total

monetary outlays. The agency estimates
that the incremental costs for achieving
the CAFE standards—that is, outlays by
vehicle manufacturers over and above

REQUIRED)
MY base ) Total Total
line Earlier 2017 2018 2019 2020 2021 through 2022 2023 2024 2025 through
2021 2025
Passenger cars ................ 2008 ....... 3.9 - 23 - 4.3 - 6.1 — 9.4 — 11.7- [37.7- | 131 - ... 146- |188- |202- |104.4 -
2010 ....... 7.7 ... 3.6 ...... 48 ... 6.5 ...... 8.5 ... 9.9 ... 41.0 ... | 11.0 ........ 12.4 15.5 16.7 96.6
Light trucks ........ccccccceenee 2008 ....... 0.1 - 0.4 - 11— 23- 3.4 - 4.8 — 121 - | 54— ... 5.6 — 6.1 — 6.6 — 35.9 -
2010 ....... 11 ... 0.8 ...... 11 ... 2.2 ... 34 .. 49 ... 135 ... | 5.1 .t 5.7 ... 6.2 ...... 6.6 ...... 37.1
Combined .......cooeveeeiinnene 2008 ....... 4.0 - 2.8 - 54— 8.4 — 128- | 165—- [499- |185—- ... 202- |249- |26.8- |140.3-
2010 ....... 8.7 ...... 44 ... 5.8 ...... 8.7 ... 11.9 14.9 544 ... 161 ....... 18.1 21.7 . 23.3 133.7

However, NHTSA estimates that
manufacturers employing compliance
flexibilities and advanced technologies

TABLE I-14—NHTSA’S INCREMENTAL TECHNOLOGY OUTLAYS ($BILLION) UNDER THE CAFE STANDARDS (ESTIMATED

to meet the standards can significantly
reduce these outlays:

ACHIEVED)
MY base ) Total Total
line Earlier 2017 2018 2019 2020 2021 through 2022 2023 2024 2025 through
2021 2025
Passenger cars ................ 2008 ....... 3.3 - 2.0- 3.6 — 55— 8.5 - 106 - | 33.5- 122 - ... 13.2 - 15.6 — 17.5- 191.9-
2010 ....... 46 ... 28 ... 42 ... 6.0 ...... 76 ... 94 ... 346 ... | 103 ....... 115 13.9 14.4 84.6
Light trucks ..........ccccceee 2008 ....... 0.4 - 0.5 - 1.0 - 1.8 - 2.6 - 3.6 — 99— .. |42—- ... 45— 5.0 - 5.8 - 29.5 -
2010 ....... 16 ... 09 ... 1.0 ...... 23 ... 3.2 ... 4.7 ... 13.7 ... |49 .......... 54 ... 5.8 ... 5.7 ... 35.5
Combined ........cccoceeveinnne 2008 ....... 3.7 - 25— 4.6 — 7.3 - 111 - | 142- [434- |16.4— ... 178—- | 206—- |23.3- |121.4-
2010 ....... 6.2 ... 3.7 ... 52 ... 8.3 ... 10.8 14.0 48.2 ... | 153 ....... 16.9 19.7 20.0 120.1

in average new vehicle prices ranging
from $183 to $287 per vehicle in MY
2017 to between $1,461 and $1,616 per
vehicle in MY 2025:

NHTSA projects that manufacturers
will recover most or all of these
additional costs through higher selling
prices for new cars and light trucks. To
allow manufacturers to recover these

increased outlays (and, to a much less
extent, the civil penalties that some
manufacturers are expected to pay for
non-compliance), the agency estimates
that the standards will lead to increase

TABLE |-15—NHTSA’S INCREMENTAL INCREASES IN AVERAGE NEW VEHICLE COSTS ($) UNDER THE CAFE STANDARDS
(ESTIMATED REQUIRED)

MY
baseline 2017 2018 2019 2020 2021 2022 2023 2024 2025
Passenger Cars ... 2008 ..... 244 — | 455~ |631- |930- | 1,143 |1,272 | 1,394 | 1,751 | 1,827
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TABLE I-15—NHTSA'’S INCREMENTAL INCREASES IN AVERAGE NEW VEHICLE COSTS ($) UNDER THE CAFE STANDARDS
(ESTIMATED REQUIRED)—Continued

MY
ba¥ | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025
2010 ... | 364 .| 484 .. | 659 .. |858 ..|994 ..| 1,001 |1221 |1482 | 1578
LIGRE UCKS vevees oo 2008 ... | 78— .. | 192— |423— |622— |854— |951— |997— |1081 | 1183
2010 ... 147 .. |196 .. |397 ..| 629 ..|908 .. | 948 .. | 1,056 | 1,148 | 1,226
o R 2008 ..... 183 |360— |557— |823— |1,043 | 1,162 |1259 | 1528 |1.616
2010 ... 287 .| 382 ..|567 .. |779 .. | 964 ..| 1,042 | 1,165 |1,370 | 1,461

And as before, NHTSA estimates that  meet the standards will significantly
manufacturers employing compliance reduce these increases.
flexibilities and advance technologies to

TABLE I-16—NHTSA'’S INCREMENTAL INCREASES IN AVERAGE NEW VEHICLE COSTS ($) UNDER THE CAFE STANDARDS
(ESTIMATED ACHIEVED)

bagﬂeﬁne 2017 2018 2019 2020 2021 2022 2023 2024 2025
Passenger Cars .......cccoccvvceiiiiee e 2008 ..... 208- 377- 571- 837- 1,034— | 1,168— | 1,255—- | 1,440- | 1,577—-
2010 ..... 284 ...|424 ... | 603 ...|762 ... | 934 .. | 1,024 | 1,129 | 1,328 | 1,361
Light truCKS ..o 2008 ..... 87— ... | 179- 331- 470- 648- 752— 808— 888— 1,040-
2010 ..... 158 ... | 187 ... | 416 ... | 596 ... | 863 ... | 911 ... | 1,000 | 1,081 1,047
CombINEd ..o 2008 ..... 164— 306— 486— 709— 900—- 1,025- | 1,104- | 1,256— | 1,400-
2010 ..... 239 ... | 340 ... | 537 ..|704 ..|909 .. |985 ..|1,085 | 1,245 | 1,257
Despite estimated increases in average savings are estimated to be more than when valuing fuel savings, or value
vehicle prices of between $183 to $287 2.5 times the incremental price increase  savings over a period of time shorter
per vehicle in MY 2017 to between induced by manufacturers’ compliance  than the vehicle’s full useful life. A
$1,461 and $1,616 per vehicle in MY with the standards. Although NHTSA more nuanced discussion of consumer
2025, NHTSA estimates that discounted estimates lifetime fuel cost savings valuation of fuel savings appears in
fuel savings over the vehicles’ lifetimes  using 3% and 7% discount rates based Section IV.G.6.
will be sufficient to offset initial costs. on OMB guidance, it is possible that

Even discounted at 7%, lifetime fuel consumers use different discount rates
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Table I-17 NHTSA Estimated Lifetime Fuel Savings ($), Discounted at 3% and 7% for MY

2017-2025 (Estimated Required)

MY
2017 2018 2019 2020 2021 2022 2023 2024 2025
baseline
3% discount rate
Passenger 2008 872~ 1,657— | 2,390— | 3,269— | 3,852— | 4216— | 4,571— | 5,101— | 5,496~
cars 2010 1,090 1,609 | 2,540 3,311 3,954 | 4,339 | 4,880 5,440 5,881
2008 537—- 1,340- | 2,665— | 3,793— | 5,183~ | 5,707— | 6,094— | 6,673~ | 7,180—
Light trucks
2010 427 817 2,031 3,142 | 4,621 5,068 5,747 6,431 7,017
2008 750— 1,543— | 2,488— | 3,452— | 4,315— | 4,729— | 5,087— | 5,623— | 6,048—
Combined
2010 855 1,329 | 2,360 3,252 | 4,184 | 4,588 5,173 5,771 6,259
7% discount rate
Passenger 2008 685— 1,301- | 1,878 | 2,567— | 3,025— | 3,309— | 3,587— | 4,003— | 4,311
cars 2010 856 1,264 1,994 | 2,600 | 3,104 3,405 3,830 | 4,267 | 4,612
2008 417— 1,041— | 2,068~ | 2,944— | 4,020— | 4,425— | 4,723~ | 5,171— | 5,562~
Light trucks
2010 331 635 1,576 | 2,439 3,583 3,929 | 4,453 4981 5,434
2008 587— 1,207— | 1,945— | 2,699— | 3,371— | 3,693— | 3,972— | 4,391— | 4,722~
Combined
2010 670 1,042 1,847 | 2,544 3,269 3,584 | 4,041 4,506 | 4,885

As is the case with technology costs,
accounting for the program’s

compliance flexibilities reduces savings

in lifetime fuel expenditures due to

lower levels of achieved fuel economy
than are required under the standards.
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Table I-18 NHTSA Estimated Lifetime Fuel Savings ($), Discounted at 3% and 7% for MY

2017-2025 (Estimated Achieved)

MY
2017 2018 2019 2020 2021 2022 2023 2024 2025

baseline
3% discount rate

2008 904— 1,574- | 2,325— | 3,123— | 3,600— | 4,045—- | 4,324— | 4,783— | 5,186—
Passenger cars

2010 1,067 1,565 2,402 2,971 3,662 4,005 4,511 5,083 5,363

2008 501- 1,204- | 2,277— | 3,275— | 4,388— | 4,983— | 5,385— | 6,033— | 6,678~
Light trucks

2010 660 906 2,321 3,130 4,337 4,788 5,440 6,021 6,195

2008 757— 1,441- | 2,308- | 3,176— | 3,874— | 4,367— | 4,683— | 5,198- | 5,676—
Combined

2010 923 1,332 2,374 3,026 3,895 4,272 4,825 5,397 5,640
7% discount rate

2008 710— 1,237— | 1,827- | 2,453— | 2,827— | 3,175— | 3,394 | 3,753— | 4,068-
Passenger cars

2010 938 1,376 2,106 2,606 3,208 3,508 3,950 4,445 4,686

2008 389— 935- 1,767— | 2,542— | 3,404— | 3,865— | 4,175—- | 4,676— | 5,174—
Light trucks

2010 513 704 1,802 2,429 3,364 3,712 4,216 4,665 4,798

2008 593— 1,128 | 1,805— | 2,484— | 3,028— | 3,412— | 3,658— | 4,060— | 4,431-
Combined

2010 723 1,044 1,856 2,366 3,043 3,338 3,769 4,214 4,403

The CAFE standards are projected to
produce net benefits in a range from
$498 billion to $507 billion at a 3
percent discount rate (a range of $476
billion to $483 billion, with compliance
flexibilities), or between $372 billion
and $377 billion at a 7 percent discount
rate (a range of $356 billion to $362
billion, with compliance flexibilities),
over the useful lives of the light duty
vehicles sold during MYs 2017-2025.

While the estimated incremental
technology outlays and incremental
increases in average vehicle costs for the
final MYs 2017-2021 standards in
today’s analysis are similar to the
estimates in the proposal, we note for
the reader’s reference that the
incremental cost estimates for the
augural standards in MYs 2022-2025
are lower than in the proposal. The
lower costs in those later model years
result from the updated analysis used in
this final rule. In MY 2021, the

estimated incremental technology
outlays for the combined fleet range
from $14.9 billion to $16.5 billion as
compared to $17 billion in the proposal,
while the estimated incremental
increases in average vehicle costs range
from $964 to $1,043, as compared to
$1,104 in the proposal. In MY 2025, the
estimated incremental technology
outlays for the combined fleet range
from $23.3 billion to $26.8 billion, as
compared to $32.4 billion in the
proposal, while the estimated
incremental increases in average vehicle
costs range from $1,461 to $1,616, as
compared to $1,988 in the proposal. The
changes in the MY 2025 incremental
costs reflect the combined result of a
number of changes and corrections to
the CAFE model and inputs, including
(but not limited to) the following items:

e Focused corrections were made to
the MY2008-based market forecast;

e A new MY2010-based market
forecast was introduced;

e Mild HEV technology and off-cycle
technologies are now available in the
analysis;

e The amount of mass reduction
applied in the analysis 102 has changed;

o The effectiveness of advanced
transmissions when applied to
conventional naturally aspirated
engines has been revised based on a
study completed by Argonne National
Laboratory for NHTSA;

e Estimates of future fuel prices were
updated;

e The model was corrected to ensure
that post-purchase fuel prices are

102 The agencies limited the maximum amount of
mass reduction technology that was applied to
lighter vehicles in order that the analysis would
show a way manufacturers could comply with the
standards while maintaining overall societal safety.
to demonstrate a path that industry could use to
meet standards while maintaining societal safety
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applied when calculating the effective
cost of available options to add
technologies to specific vehicle models;
and

e The model was corrected to ensure
that the incremental costs and fuel
savings are fully accounted for when
applying diesel engines.

These changes to the model and
inputs are discussed in detail in
Sections II.G, IV.C.2, and IV.C.4 of the
preamble; Chapter V of NHTSA’s FRIA,
and Chapters 3 and 4 of the joint TSD.

Acting together, these changes and
corrections caused technology costs
attributable to the baseline MYs 2009-
2016 CAFE standards to increase for
both fleets in most model years. In
addition, the changes and corrections
had the combined effect of reducing the
total technology costs (i.e., including
technology attributable to the baseline
standards) in MYs 2022-2025, when
greater levels of fuel economy-
improving technologies would be
required to comply with the augural
standards. Because today’s analysis
applies these changes simultaneously,
and because they likely interact in ways
that would complicate attribution of
impact, the agency has not attempted to
quantify the extent to which each
change impacted results. The combined
effect of the increase in the baseline
technology costs and reduction in the
total technology costs in MYs 2022—
2025 led to a reduction in the estimated
incremental technology cost in MYs
2022-2025 in NHTSA’s analysis,
although estimated incremental
technology costs were higher than or
very similar to those reported in the
NPRM for model years prior to MY
2022.

While the incremental costs for MYs
2022-2025 are lower than in the NPRM,
the total estimated costs for compliance
(inclusive of baseline costs) were
reduced to a lesser extent. In assessing
the appropriate level for maximum
feasible standards, NHTSA takes into
consideration a number of factors,
including technological feasibility,
economic practicability (which includes
the consideration of cost as well as
many other factors), the effect of other
motor vehicle standards of the
Government on fuel economy, the need
of the United States to conserve energy,
and safety, as well as other factors.
Considering all of these factors, NHTSA
continues to believe that the final
standards are maximum feasible, as
discussed below in Section IV.F.

2. Summary of Costs and Benefits for
the EPA’s GHG Standards

EPA has analyzed in detail the
projected costs and benefits of the 2017—
2025 GHG standards for light-duty
vehicles. Table I-19 shows EPA’s
estimated lifetime discounted cost, fuel
savings, and benefits for all such
vehicles projected to be sold in model
years 2017—-2025. The benefits include
impacts such as climate-related
economic benefits from reducing
emissions of CO, (but not other GHGs),
reductions in energy security
externalities caused by U.S. petroleum
consumption and imports, the value of
certain particulate matter-related health
benefits (including premature
mortality), the value of additional
driving attributed to the VMT rebound
effect, the value of reduced refueling
time needed to fill up a more fuel
efficient vehicle. The analysis also
includes estimates of economic impacts
stemming from additional vehicle use,
such as the economic damages caused
by accidents, congestion and noise
(from increased VMT rebound driving).

TABLE I-19—EPA’S ESTIMATED
2017-2025 MODEL YEAR LIFETIME
DISCOUNTED COSTS, BENEFITS, AND
NET BENEFITS ASSUMING THE 3%
DiSCOUNT RATE SCC VALUEabe

[Billions of 2010 dollars]

Lifetime Present Value “—3% Discount
Rate

Program Costs .....ccccccceereenen. —$150

Fuel Savings ..... 475
Benefits ............. 126
Net Benefitsd ........cccceveveeenne 451

Annualized Value —3% Discount Rate

Annualized costs .................. —6.49
Annualized fuel savings ........ 20.5
Annualized benefits 5.46
Net benefits ........cccceeevcieennns 19.5

Lifetime Present Value “—7% Discount

Rate
Program Costs .......c.cccecveenee. —144
Fuel Savings 364
Benefits ......... 106
Net Benefits® ........ccccevcvveennnes 326

Annualized Value —7% Discount Rate

Annualized costs .................. -10.8
Annualized fuel savings . 27.3
Annualized benefits .............. 7.96

TABLE I-19—EPA’S ESTIMATED
2017-2025 MODEL YEAR LIFETIME
DISCOUNTED COSTS, BENEFITS, AND
NET BENEFITS ASSUMING THE 3%
DISCOUNT RATE SCC VALUEabc—
Continued

[Billions of 2010 dollars]

Net benefits 24.4

Notes:

aThe agencies estimated the benefits asso-
ciated with four different values of a one ton
CO> reduction (model average at 2.5% dis-
count rate, 3%, and 5%; 95th percentile at
3%), which each increase over time. For the
purposes of this overview presentation of esti-
mated costs and benefits, however, we are
showing the benefits associated with the mar-
ginal value deemed to be central by the inter-
agency working group on this topic: the model
average at 3% discount rate, in 2010 dollars.
Section Ill.H provides a complete list of values
for the 4 estimates.

bNote that net present value of reduced
GHG emissions is calculated differently than
other benefits. The same discount rate used to
discount the value of damages from future
emissions (SCC at 5, 3, and 2.5 percent) is
used to calculate net present value of SCC for
internal consistency. Refer to Section IIl.H for
more detail.

¢Projected results using 2008 based fleet
projection analysis.

dPresent value is the total, aggregated
amount that a series of monetized costs or
benefits that occur over time is worth in a
given year. For this analysis, lifetime present
values are calculated for the first year of each
model year for MYs 2017-2025 (in year 2010
dollar terms). The lifetime present values
shown here are the present values of each
MY in its first year summed across MYs.

eNet benefits reflect the fuel savings plus
benefits minus costs.

fThe annualized value is the constant an-
nual value through a given time period (the
lifetime of each MY in this analysis) whose
summed present value equals the present
value from which it was derived. Annualized
SCC values are calculated using the same
rate as that used to determine the SCC value,
while all other costs and benefits are
annualized at either 3% or 7%.

Table I-20 shows EPA’s estimated
lifetime fuel savings and CO; equivalent
emission reductions for all light-duty
vehicles sold in the model years 2017—
2025. The values in Table I-20 are
projected lifetime totals for each model
year and are not discounted. As
documented in EPA’s RIA, the potential
credit transfer between cars and trucks
may change the distribution of the fuel
savings and GHG emission impacts
between cars and trucks.
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TABLE I-20—EPA’S ESTIMATED 2017-2025 MODEL YEAR LIFETIME FUEL SAVED AND GHG EMISSIONS AVOIDED
(PRIMARY ANALYSIS) 2

2017 2018 2019 2020 2021 2022 2023 2024 2025 Total
MY MY MY MY MY MY MY MY MY
Cars:
Fuel (billion gallons) .................. 2.4 4.5 6.8 9.3 11.9 14.8 17.4 20.2 23.0 110.3
Fuel (billion barrels) .. 0.06 0.11 0.16 0.22 0.28 0.35 0.41 0.48 0.55 2.63
CO; EQ (mmt) .......... 29.7 55.7 83.0 113 146 178 207 238 269 1,319
Light Trucks:
Fuel (billion gallons) .................. 0.1 1.0 1.7 2.6 5.5 7.5 9.4 11.3 13.1 52.2
Fuel (billion barrels) .. 0.00 0.02 0.04 0.06 0.13 0.18 0.22 0.27 0.31 1.24
CO, EQ (mMmt) ovevveiiieieie 0.8 13.9 24.6 36 70 92 113 134 154 638
Combined:
Fuel (billion gallons) .................. 2.5 5.5 8.5 11.9 17.4 22.3 26.8 31.5 36.2 162.5
Fuel (billion barrels) .................. 0.06 0.13 0.20 0.28 0.41 0.53 0.64 0.75 0.86 3.87
CO, EQ (mmt) .o 30.5 69.6 108 149 216 270 320 371 423 1,956
aProjected results using 2008 based fleet projection analysis.
Table I-21 shows EPA’s estimated the benefits associated with one of these refueling time and additional driving as
lifetime discounted benefits for all light- marginal values, $26 per ton of CO,,in  well as the impacts of accidents,
duty vehicles sold in model years 2017— 2010 dollars and 2017 emissions. The congestion and noise from VMT
2025. Although EPA estimated the values in Table I-21 are discounted rebound driving. The values in Table I—
benefits associated with four different values for each model year of vehicles 21 do not include costs associated with
values of a one ton CO, reduction ($6, throughout their projected lifetimes. new technology projected to be needed
$26, $41, $79 in CY 2017 and in 2010 The estimated benefits include GHG to meet the GHG standards and they do
dollars, see Se.ction III:H], for the . reducti_ons, parti.culate'matter-related not include the fuel savings expected
purposes of this overview presentation  health impacts (including premature from that technology
of estimated benefits EPA is showing mortality), energy security, reduced '

TABLE |-21—EPA’s ESTIMATED 2017—2025 MODEL YEAR LIFETIME DISCOUNTED BENEFITS ASSUMING THE $26/TON
SCC VALUEabed
[Billions of 2010 dollars]

Model year
Discount rate Sum of
2017 2018 2019 2020 2021 2022 2023 2024 2025 Present
Values
8% e $1.81 $4.05 $6.37 $9.0 $13.4 $17.3 $20.9 $24.7 $28.6 $126
4 $1.52 $3.41 $5.35 $7.6 $11.3 $14.6 $17.6 $20.8 $24.1 $106

aNote that net present value of reduced CO. emissions is calculated differently than other benefits. The same discount rate used to discount
the value of damages from future emissions (SCC at 5, 3, and 2.5 percent) is used to calculate net present value of SCC for internal consist-
ency. The estimates in this table are based on the average SCC at a 3 percent discount rate. Refer to Section Ill.H.6 for more detail.

bAs noted in Section Ill.H.6, the $26/ton (2010$) value applies to 2017 emissions and grows larger over time. The estimates in this table in-
clude monetized benefits for CO, impacts but exclude the monetized benefits of impacts on non-CO, GHG emissions (HFC, CH4, N-O). EPA has
instead conducted a sensitivity analysis of the final rule’s monetized non-CO, GHG impacts in section IIl.H.6.

¢Model year values are discounted to the first year of each model year; the “Sum” represents those discounted values summed across model
years.

dProjected results using 2008 based fleet projection analysis.

Table I-22 shows EPA’s estimated years 2017—2025. The estimated fuel values of the discounted monetized fuel
lifetime fuel savings, lifetime CO, savings in billions of gallons and the savings and monetized CO> reductions
emission reductions, and the monetized GHG reductions in million metric tons for the model years 2017-2025 vehicles
net present values of those fuel savings ~ of CO, shown in Table I-22 are totals for throughout their lifetimes. The
and CO; emission reductions. The fuel ~ the nine model years throughout these monetized values in Table I-22 reflect
savings and CO, emission reductions vehicles’ projected lifetime and are not  both a 3 percent and a 7 percent
are projected lifetime values for all discounted. The monetized values discount rate as noted.

light-duty vehicles sold in the model shown in Table I-22 are the summed
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TABLE 1-22—EPA’S ESTIMATED 2017—2025 MODEL YEAR LIFETIME FUEL SAVINGS, CO, EMISSION REDUCTIONS, AND
DISCOUNTED MONETIZED SCC BENEFITS USING THE $26/TON SCC VALUE ab.c

[Monetized values in 2010 dollars]

value
Amount (%illions)
Fuel savings (3% discount rate) ..........cccocceerieerieeiieeneenieeiieenens 163 billion gallons .......ccoeiiiiiiiiiee e $475
(3.9 billion barrels) ........ccceeieiiiiiiiiieee e
Fuel savings (7% discount rate) ...........ccceeevveriininiinicieneeee 163 billion Gallons ........ccccoeiiiiiiii $364
(3.9 billion BArrels) .....c.cocveiieeiiieie e
CO.e emission reductions
(CO:> portion valued assuming $22/ton CO, in 2010) ......ccceeuee 1,956 MMT CO02€ ..ooviiiiiiriieieeiee et 2.b>$46.6

a$46.6 billion for 1,747 MMT of reduced CO, emissions. As noted in Section IIl.H.6, the $26/ton (2010$) value applies to 2017 emissions and
grows larger over time. The estimates in this table include monetized benefits for CO, impacts but exclude the monetized benefits of impacts on
non-CO, GHG emissions (HFC, CH4, N>O). EPA has instead conducted a sensitivity analysis of the final rule’s monetized non-CO, GHG impacts
in section IlI.H.6.

bNote that net present value of reduced CO, emissions is calculated differently than other benefits. The same discount rate used to discount
the value of damages from future emissions (SCC at 5, 3, and 2.5 percent) is used to calculate net present value of SCC for internal consist-
ency. The estimates in this table are based on one of four SCC estimates (average SCC at a 3 percent discount rate). Refer to Section Ill.H.6
for more detail.

¢ Projected results using 2008 based fleet projection analysis.

Table I-23 shows EPA’s estimated
incremental and total technology
outlays for cars and trucks for each of
the model years 2017-2025. The
technology outlays shown in Table I-21
are for the industry as a whole and do
not account for fuel savings associated
with the program. Also, the technology
outlays shown in Table I-21 do not

include the estimated maintenance costs
which are included in the program costs
presented in Table I-19. Table I-24
shows EPA’s estimated incremental cost
increase of the average new vehicle for
each model year 2017-2025. The values
shown are incremental to a baseline
vehicle and are not cumulative. In other
words, the estimated increase for 2017

model year cars is $206 relative to a
2017 model year car meeting the MY
2016 standards. The estimated increase
for a 2018 model year car is $374
relative to a 2018 model year car
meeting the MY 2016 standards (not
$206 plus $374).

TABLE 1-23—EPA’S ESTIMATED INCREMENTAL TECHNOLOGY OUTLAYS ASSOCIATED WITH THE STANDARDS ab
[Billions of 2010 dollars]

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | Sumof
MY MY MY MY MY MY MY MY MY present
values
3% discount rate:
(0= £ $2.03 | $3.65 $5.02 $6.43 $7.94 $11.4 $147 | $18.0| $19.6 $88.8
Trucks ...... 0.33 1.10 1.67 2.29 4.28 6.67 8.75 10.70 11.6 47.4
Combined .......coooiiiiiieie e 2.40 4.78 6.72 8.73 12.2 18.1 23.4 28.7 31.2 136
7% discount rate:
(O = 1.99 3.58 4.93 6.32 7.80 11.2 14.4 17.7 19.3 87.2
TrUCKS e 0.32 1.08 1.64 2.25 4.20 6.54 8.59 10.51 11.4 46.5
CombinNed .....cccovveveeiieere e 2.36 4.69 6.59 8.57 12.0 17.7 23.0 28.1 30.6 134
aModel year values are discounted to the first year of each model year; the “Sum” represents those discounted values summed across model
years.

b Projected results from using 2008 based fleet projection analysis.

TABLE 1-24—EPA’S ESTIMATED INCREMENTAL INCREASE IN AVERAGE NEW VEHICLE COST RELATIVE TO THE REFERENCE
CASEab
[2010 dollars per unit]

2017 2018 2019 2020 2021 2022 2023 2024 2025
MY My MY MY My MY MY My MY
Cars ..o $206 $374 $510 $634 $767 $1,079 $1,357 $1,622 $1,726
57 196 304 415 763 1,186 1,562 1,914 2,059
154 311 438 557 766 1,115 1,425 1,718 1,836

aThe reference case assumes the 2016MY standards continue indefinitely.
b Projected results from using 2008 based fleet projection analysis.
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3. Why are the EPA and NHTSA MY
2025 Estimated Per-Vehicle Costs
Different?

In Section I.C.1 and I.C.2 NHTSA and
EPA present the agencies’ estimates of
the incremental costs and benefits of the
final CAFE and GHG standards, relative
to costs and benefits estimated to occur
absent the new standards. Taken as a
whole, these represent the incremental
costs and benefits of the National
Program for Model Years 2017-2025. On
a year-by-year comparison for model
years 2017—-2025, the two agencies’ per-
vehicle cost estimates are similar for the
beginning years of the program, but in
the last few model years, EPA’s cost
estimates are significantly higher than
the NHTSA cost estimates. When
comparing the CAFE required new
vehicle cost estimate in Table I-15 with
the GHG standard new vehicle cost
estimate in Table I-24, we see that the
model year 2025 CAFE incremental new
vehicle cost estimate is $1,461-$1,616
per vehicle (when, as required by EISA/
EPCA, NHTSA sets aside EVs, pre-
MY2019 PHEVs, and credit-based CAFE
flexibilities), and the GHG standard
incremental cost estimate is $1,836 per
vehicle—a difference of $220-$375. The
agencies have examined these cost
estimate differentials, and as discussed
below, it is principally explained by
how the two agencies modeled future
compliance with their respective
standards, and by the application of
low-GWP refrigerants attributable only
to EPA’s standards. As also described
below, in reality auto companies will
build a single fleet of vehicles to comply
with both the CAFE and GHG standards,
and the only significant real-world
difference in the program costs are is
limited to the hydrofluorocarbon (HFC)
reductions expected under the GHG
standards, which EPA estimates at $68/
vehicle cost.

As documented below in Section IV,
although NHTSA is precluded by EISA/
EPCA from considering CAFE credits,
EVs, and pre-MY2019 PHEVs when
determining the maximum feasible
stringency of new CAFE standards,
NHTSA has conducted additional
analysis that accounts for EISA/EPCA’s
provisions regarding CAFE credits, EVs,
and PHEVs. Under that analysis, as
shown in Table I-16, NHTSA'’s estimate
of the incremental new vehicle costs
attributable to the new CAFE standards
ranges from $1,257 to $1,400. Insofar as
EPA’s analysis focuses on the agencies’
MY 2008-based market forecast and
attempts to account for some CAA-based
flexibilities (most notably, unlimited
credit transfers between the PC and LT
fleets), NHTSA’s $1,400 result is based

on methods conceptually more similar
to those applied by EPA. Therefore,
although the difference in MY 2025 is
considerably greater than differences in
earlier model years, the agencies have
focused on understanding the $436
difference between NHTSA’s $1,400
result and EPA’s $1,836 result, both for
the MY 2008-based market forecast.

Of this $436 difference, $247 is
explained by NHTSA'’s simulation of
EISA/EPCA’s credit carry-forward
provisions. EISA/EPCA allows
manufacturers to “carry forward”
credits up to five model years, applying
those credits to offset compliance
shortfalls and thereby avoid civil
penalties.103 In meetings with the
agency, some manufacturers have
indicated that, even under the
preexisting MY 2012-2016 standards,
they would make full use of these
provisions, effectively entering MY 2017
with little, if any, credit ““in reserve.”” 104
As in the NPRM, NHTSA'’s analysis
exercises its CAFE model in a manner
that simulates manufacturers’ carrying-
forward and use of CAFE credits. This
simulation of credit carry-forward acts
in combination with the model’s
explicit simulation of multiyear
planning—that is, the tendency of
manufacturers to apply “extra”
technology in earlier model years if
doing so would economically facilitate
compliance in later model years,
considering estimated product cadence
(i.e., estimated timing of vehicle
redesigns) facilitate. When the potential
to carry forward CAFE credits is also
simulated, multiyear planning
simulation estimates the extent to which
manufacturers could generate CAFE
credits in earlier model years and use
those credits in later model years. In
meetings with the agency,
manufacturers have often provided
forward-looking plans exhibiting this
type of strategic timing of investment in
technology. For the NPRM, NHTSA
estimated that in MY 2025, accounting
for credit carry-forward (and other
flexibilities offered under EISA/EPCA),
manufacturers could, on average,
achieve 47.0 mpg, 2.6 mpg less than the
agency’s 49.6 mpg estimate of the
average of manufacturers’ fuel economy
requirements in that model year. Using
the corrected MY 2008-based market
forecast, NHTSA today estimates that in
MY 2025, manufacturers could achieve

10349 U.S.C. 32903.

104 On the other hand, although EISA/EPCA also
allows manufacturers to carry back CAFE credits,
most manufacturers have indicated extreme
reluctance to make use of these provisions, insofar
as doing so would constitute “‘borrowing against the
future”” and incurring risk of paying civil penalties
in the future.

47.4 mpg, 2.3 mpg less than the agency’s
current 49.7 mpg estimate (also under
the corrected MY 2008-based market
forecast) of the average of the
manufacturers’ fuel economy
requirements in MY 2025. This 47.4
mpg estimate corresponds to the
incremental cost estimate of $1,400
cited above. When credit carry-forward
is excluded from this analysis, NHTSA’s
estimate of manufacturers’ average
achieved fuel economy in MY 2025
increases to 49.0 mpg, and NHTSA’s
estimate of the average incremental cost
in MY 2025 increases to $1,647, an
increase of $247. Although EPA’s GHG
standards allow manufacturers to bank
(i.e., carry forward) GHG-based credits
up to five years, EPA’s OMEGA model
was designed to estimate the costs of a
specific standard in a specific year and
EPA for this action did not estimate the
potential credit bank companies could
have on a year-by-year basis. As
explained, this difference in simulation
capabilities explains $247 of the $436
difference mentioned above.

As it has in past rulemakings and in
the NPRM preceding today’s final rule,
NHTSA has also applied its CAFE
model in a manner that simulates the
potential that, as allowed under EISA/
EPCA and as suggested by their past
CAFE levels, some manufacturers could
elect to pay civil penalties rather than
achieving compliance with future CAFE
standards.105 EISA/EPCA allows
NHTSA to take this flexibility into
account when determining the
maximum feasible stringency of future
CAFE standards. As in the NPRM,
simulating this flexibility leads NHTSA
to estimate that, under EISA/EPCA,
some manufacturers (e.g., BMW,
Mercedes, Porsche, and Volkswagen)
could achieve fuel economy levels 6 to
9 mpg or more short of their respective
required CAFE levels in MY 2025.
Having set aside the potential to carry
forward CAFE credits, when NHTSA
also sets aside the potential to pay civil
penalties, NHTSA estimates that
manufacturers could achieve a fuel
economy average of 49.7 mpg in MY
2025, reﬂecting, on average,
manufacturers’ achievement of their
respective required CAFE levels. For
MY 2025, this analysis shows this 0.7
mpg increase in average achieved fuel
economy accompanied by a $119
increase in average incremental cost,
increasing the average incremental cost
to $1,766. Because the Clean Air Act,
unlike EISA/EPCA, does not allow
manufacturers to pay civil penalties
rather than achieving compliance with
GHG standards, EPA’s OMEGA model

10549 U.S.C. 32912.
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does not simulate this type of
flexibility.106 Therefore, this further
difference in simulation capabilities
explains $119 of the $436 difference
mentioned above, and results in an
estimated average incremental cost of
$1,766 in MY 2025.

In addition to these differences in
modeling of programmatic features, EPA
projects that manufacturers will achieve
significant GHG emissions reductions
through the use of different air
conditioning refrigerants (the HFC
refrigerant in today’s vehicles is a
powerful greenhouse gas, with a global

warming potential 1,430 times that of
C02).107 EPA estimates that in 2025, the
incremental cost of the substitute is $68/
vehicle. While all other technologies in
the agencies’ analyses are equally
relevant to compliance with both CAFE
and GHG standards, CAFE standards do
not address HFC emissions, and
NHTSA'’s analysis therefore does not
include the costs of this HFC
substitution. This factor results in the
EPA 2025 cost estimate being $68/
vehicle higher than the NHTSA MY
2025 per-vehicle cost estimate.

Taken together, as shown in Table I-
25, these three factors suggest a
difference of $434, based on $247 and
$119 for NHTSA’s simulation of EISA/
EPCA’s credit carry-forward and civil
penalty provisions, respectively, and
$68 for EPA’s estimate of HFC costs.
While $2 lower than the $436 difference
mentioned above, the agencies consider
this remaining difference to be small
(about 0.1% of average incremental cost)
and well within the range of differences
to be anticipated given other structural
differences between the agencies
analyses and modeling systems.

TABLE |—25—MAJOR FACTORS CONTRIBUTING TO DIFFERENCE IN EPA AND NHTSA ACHIEVED MY2025 PER-VEHICLE

CoST ESTIMATES (2010 DOLLARS)

Average per-
Factor contributing to epa and nhtsa my2025 per-vehicle cost estimate difference iéepggltei:?\/ﬁ(
2025
Air conditioning refrigerant SUDSTIULION ..........ooiiiiiiiii ettt e et e sbe e sar e et e e seb e e saeesnee e $68
CAFE program provisions for civil penalties .. 119
CAFE program credit Carry-FOrWard VAIUE ..........cc.eiiiiiiiiiiie ittt st ettt b e s ae et e sae e et ee s et e e s b e e st e e sbeesb e e abeeeanees 247
Total impact on the difference between EPAs 2025 estimate and NHTSA’s 2025 achieved estimate (sum of individual fac-
LLoT£) PSSR 434

The agencies’ estimates are based on
each agency’s different modeling tools
for forecasting costs and benefits
between now and MY 2025. As
described in detail in the Joint
Technical Support Document, the
agencies harmonized inputs for our
modeling tools. However, our modeling
tools (the NHTSA-developed CAFE
model and the EPA-developed OMEGA
model), while similar in core function,
were developed to estimate the program
costs based on each agencies’ respective
statutory authorities, which in some
cases include specific constraints. It is
important to note that these are
modeling tool differences, but that,
while the models result in different
estimates of the costs of compliance,
manufacturers will ultimately produce a
single fleet of vehicles to be sold in the
United States that considers both EPA
greenhouse gas emissions standards and
NHTSA CAFE standards. Manufacturers
are currently selling MY2012 and
MY2013 vehicles based on considering
these standards. Every technology an
automotive company applies to its
vehicles that improves fuel economy
will also lower CO, emissions—thus
each dollar of technology investment

106 See 75 FR 25341.

107 As with the MY 2012-2016 Light Duty rule
and the MY 2014-2018 Medium and Heavy Duty
rule, the GWPs used in this rule are consistent with
100-year time frame values in the 2007
Intergovernmental Panel on Climate Change (IPCC)

will count towards the company’s
overall compliance with the CAFE
standard as well as the CO, standard.
The agencies’ final footprint curve
standards for passenger cars and for
light trucks have been closely
coordinated, with the principle
difference being EPA’s estimate of the
application of HFC air conditioning
refrigerant technology across a
company’s fleet of vehicles. Thus,
within the entire fleet of vehicle models
ultimately produced for sale in the
United States, the agencies expect the
only technology attributable solely to
EPA’s standards will be the low-GWP
refrigerants, which EPA estimates at an
average incremental unit cost of $68 in
2025.

E. Background and Comparison of
NHTSA and EPA Statutory Authority

Section LE of the preamble contains a
detailed overview discussion of the
NHTSA and EPA respective statutory
authorities. In addition, each agency
discusses comments pertaining to its
statutory authority and the agencies’
responses in Sections III and IV,
respectively and EPA responds as well
in its response to comment documents.

Fourth Assessment Report (AR4). At this time, the
100-year GWP values from the 1995 IPCC Second
Assessment Report are used in the official U.S. GHG
inventory submission to the United Nations
Framework Convention on Climate Change
(UNFCCC) per the reporting requirements under

1. NHTSA Statutory Authority

NHTSA establishes CAFE standards
for passenger cars and light trucks for
each model year under EPCA, as
amended by EISA. EPCA mandates a
motor vehicle fuel economy regulatory
program to meet the various facets of the
need to conserve energy, including the
environmental and foreign policy
implications of petroleum use by motor
vehicles. EPCA allocates the
responsibility for implementing the
program between NHTSA and EPA as
follows: NHTSA sets CAFE standards
for passenger cars and light trucks; EPA
establishes the procedures for testing,
tests vehicles, collects and analyzes
manufacturers’ data, and calculates the
individual and average fuel economy of
each manufacturer’s passenger cars and
light trucks; and NHTSA enforces the
standards based on EPA’s calculations.

a. Standard Setting

We have summarized below the most
important aspects of standard setting
under EPCA, as amended by EISA. For
each future model year, EPCA requires
that NHTSA establish separate
passenger car and light truck standards
at “the maximum feasible average fuel

that international convention. The UNFCCC
recently agreed on revisions to the national GHG
inventory reporting requirements, and will begin
using the 100-year GWP values from AR4 for
inventory submissions in the future.
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economy level that it decides the
manufacturers can achieve in that
model year,” based on the agency’s
consideration of four statutory factors:
technological feasibility, economic
practicability, the effect of other
standards of the Government on fuel
economy, and the need of the nation to
conserve energy. EPCA does not define
these terms or specify what weight to
give each concern in balancing them;
thus, NHTSA defines them and
determines the appropriate weighting
that leads to the maximum feasible
standards given the circumstances in
each CAFE standard rulemaking.198 For
MYs 2011-2020, EPCA further requires
that separate standards for passenger
cars and for light trucks be set at levels
high enough to ensure that the CAFE of
the industry-wide combined fleet of
new passenger cars and light trucks
reaches at least 35 mpg not later than
MY 2020. For model years after 2020,
standards need simply be set at the
maximum feasible level.

Because EPCA states that standards
must be set for “* * * automobiles
manufactured by manufacturers,” and
because Congress provided specific
direction on how small-volume
manufacturers could obtain exemptions
from the passenger car standards,
NHTSA has long interpreted its
authority as pertaining to setting
standards for the industry as a whole.
Prior to this NPRM, some manufacturers
raised with NHTSA the possibility of
NHTSA and EPA setting alternate
standards for part of the industry that
met certain (relatively low) sales volume
criteria—specifically, that separate
standards be set so that “intermediate-
size,” limited-line manufacturers do not
have to meet the same levels of
stringency that larger manufacturers
have to meet until several years later.
NHTSA sought comment in the NPRM
on whether or how EPCA, as amended
by EISA, could be interpreted to allow
such alternate standards for certain
parts of the industry. Suzuki requested
that NHTSA and EPA both adopt an
approach similar to California’s of
providing more lead time to
manufacturers with national average
sales below 50,000 units, by allowing
those “limited line manufacturers” to
meet the MY 2017 standards in MY
2020, the MY 2018 standards in MY
2021, and so on, with a 3-year time lag

108 See Center for Biological Diversity v. NHTSA,
538 F.3d. 1172, 1195 (9th Cir. 2008) (“The EPCA
clearly requires the agency to consider these four
factors, but it gives NHTSA discretion to decide
how to balance the statutory factors—as long as
NHTSA'’s balancing does not undermine the
fundamental purpose of the EPCA: energy
conservation.”).

in complying with the standards
generally applicable for a compliance
category. Suzuki stated simply that the
standards are harder for small
manufacturers to meet than for larger
manufacturers, because the per-vehicle
cost of developing or purchasing the
necessary technology is higher, and that
since the GHG emissions attributable to
vehicles built by manufacturers who
would be eligible for this option
represent a very small portion of overall
emissions, the impact should be
minimal.109

Although EPA is adopting such an
approach as part of its final rule (see
Section I.C.7.c above and II1.X), no
commenter provided legal analysis that
might lead NHTSA to change its current
interpretation of EPCA/EISA. Thus,
NHTSA is not finalizing such an option
for purposes of this rulemaking.

i. Factors That Must Be Considered in
Deciding the Appropriate Stringency of
CAFE Standards

(1) Technological Feasibility

“Technological feasibility” refers to
whether a particular method of
improving fuel economy can be
available for commercial application in
the model year for which a standard is
being established. Thus, the agency is
not limited in determining the level of
new standards to technology that is
already being commercially applied at
the time of the rulemaking, a
consideration which is particularly
relevant for a rulemaking with a
timeframe as long as the present one.
For this rulemaking, NHTSA has
considered all types of technologies that
improve real-world fuel economy,
including air-conditioner efficiency, due
to EPA’s decision to allow generation of
fuel consumption improvement values
for CAFE purposes based on
improvements to air-conditioner
efficiency that improves fuel efficiency.

(2) Economic Practicability

“Economic practicability” refers to
whether a standard is one “within the
financial capability of the industry, but
not so stringent as to”’ lead to “adverse
economic consequences, such as a
significant loss of jobs or the
unreasonable elimination of consumer
choice.” 110 The agency has explained in
the past that this factor can be especially
important during rulemakings in which
the automobile industry is facing
significantly adverse economic
conditions (with corresponding risks to

109 Suzuki comments, at 2-3. Available at
http://www.regulations.gov, Docket No. ID No.
EPA-HQ-OAR-2010-0799.

11067 FR 77015, 77021 (Dec. 16, 2002).

jobs). Consumer acceptability is also an
element of economic practicability, one
which is particularly difficult to gauge
during times of uncertain fuel prices.111
In a rulemaking such as the present one,
looking out into the more distant future,
economic practicability is a way to
consider the uncertainty surrounding
future market conditions and consumer
demand for fuel economy in addition to
other vehicle attributes. In an attempt to
ensure the economic practicability of
attribute-based standards, NHTSA
considers a variety of factors, including
the annual rate at which manufacturers
can increase the percentage of their fleet
that employ a particular type of fuel-
saving technology, the specific fleet
mixes of different manufacturers, and
assumptions about the cost of the
standards to consumers and consumers’
valuation of fuel economy, among other
things.

It is important to note, however, that
the law does not preclude a CAFE
standard that poses considerable
challenges to any individual
manufacturer. The Conference Report
for EPCA, as enacted in 1975, makes
clear, and the case law affirms, “a
determination of maximum feasible
average fuel economy should not be
keyed to the single manufacturer which
might have the most difficulty achieving
a given level of average fuel
economy.” 112 Instead, NHTSA is
compelled “to weigh the benefits to the
nation of a higher fuel economy
standard against the difficulties of
individual automobile
manufacturers.” 113 The law permits
CAFE standards exceeding the projected
capability of any particular
manufacturer as long as the standard is
economically practicable for the
industry as a whole. Thus, while a
particular CAFE standard may pose
difficulties for one manufacturer, it may
also present opportunities for another.
NHTSA has long held that the CAFE
program is not necessarily intended to
maintain the competitive positioning of
each particular company. Rather, it is
intended to enhance the fuel economy
of the vehicle fleet on American roads,
while protecting motor vehicle safety
and being mindful of the risk to the
overall United States economy.

111 See, e.g., Center for Auto Safety v. NHTSA
(CAS), 793 F.2d 1322 (D.C. Cir. 1986)
(Administrator’s consideration of market demand as
component of economic practicability found to be
reasonable); Public Citizen v. NHTSA, 848 F.2d 256
(Congress established broad guidelines in the fuel
economy statute; agency’s decision to set lower
standard was a reasonable accommodation of
conflicting policies).

112 CEI-I, 793 F.2d 1322, 1352 (D.C. Cir. 1986).

13 [d.
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(3) The Effect of Other Motor Vehicle
Standards of the Government on Fuel
Economy

“The effect of other motor vehicle
standards of the Government on fuel
economy,” involves an analysis of the
effects of compliance with emission,
safety, noise, or damageability standards
on fuel economy capability and thus on
average fuel economy. In previous CAFE
rulemakings, the agency has said that
pursuant to this provision, it considers
the adverse effects of other motor
vehicle standards on fuel economy. It
said so because, from the CAFE
program’s earliest years 114 until
present, the effects of such compliance
on fuel economy capability over the
history of the CAFE program have been
negative ones. For example, safety
standards that have the effect of
increasing vehicle weight lower vehicle
fuel economy capability and thus
decrease the level of average fuel
economy that the agency can determine
to be feasible.

In the wake of Massachusetts v. EPA,
549 U.S. 497 (2007), and of EPA’s
endangerment finding, granting of a
waiver to California for its motor vehicle
GHG standards, and its own
establishment of GHG standards,
NHTSA is confronted with the issue of
how to treat those standards under
EPCA/EISA, such as in the context of
the “other motor vehicle standards”
provision. To the extent the GHG
standards result in increases in fuel
economy, they would do so almost
exclusively as a result of inducing
manufacturers to install the same types
of technologies used by manufacturers
in complying with the CAFE standards.

In the NPRM, NHTSA sought
comment on whether and in what way
the effects of the California and EPA
standards should be considered under
EPCA/EISA, e.g., under the “other
motor vehicle standards” provision,
consistent with NHTSA’s independent
obligation under EPCA/EISA to issue
CAFE standards. NHTSA explained that
the agency had already considered
EPA’s proposal and the harmonization
benefits of the National Program in
developing its own proposal. The only
comment received was from the Sierra
Club, noting that the structure of the
National Program accounts for both
NHTSA'’s and EPA’s authority and
requires no separate action.11> NHTSA

11442 FR 63184, 63188 (Dec. 15,1977). See also
42 FR 33534, 33537 (Jun. 30, 1977).

115 Sjerra Club et al. comments, at 10. Available
at http://www.regulations.gov, Docket No. ID No.
EPA-HQ-OAR-2010-0799.

agrees that no further action is required
as part of this rulemaking.

(4) The Need of the United States To
Conserve Energy

“The need of the United States to
conserve energy’’ means ‘‘the consumer
cost, national balance of payments,
environmental, and foreign policy
implications of our need for large
quantities of petroleum, especially
imported petroleum.” 116 Environmental
implications principally include
reductions in emissions of carbon
dioxide and criteria pollutants and air
toxics. Prime examples of foreign policy
implications are energy independence
and security concerns.

(5) Fuel Prices and the Value of Saving
Fuel

Projected future fuel prices are a
critical input into the economic analysis
of alternative CAFE standards, because
they determine the value of fuel savings
both to new vehicle buyers and to
society, which is related to the
consumer cost (or rather, benefit) of our
need for large quantities of petroleum.
In this rule, NHTSA relies on fuel price
projections from the U.S. Energy
Information Administration’s (EIA) most
recent Annual Energy Outlook (AEO) for
this analysis. Federal government
agencies generally use EIA’s projections
in their assessments of future energy-
related policies.

(6) Petroleum Consumption and Import
Externalities

U.S. consumption and imports of
petroleum products impose costs on the
domestic economy that are not reflected
in the market price for crude petroleum,
or in the prices paid by consumers of
petroleum products such as gasoline.
These costs include (1) higher prices for
petroleum products resulting from the
effect of U.S. oil import demand on the
world oil price; (2) the risk of
disruptions to the U.S. economy caused
by sudden reductions in the supply of
imported oil to the U.S.; and (3)
expenses for maintaining a U.S. military
presence to secure imported oil supplies
from unstable regions, and for
maintaining the strategic petroleum
reserve (SPR) to provide a response
option should a disruption in
commercial oil supplies threaten the
U.S. economy, to allow the United
States to meet part of its International
Energy Agency obligation to maintain
emergency oil stocks, and to provide a
national defense fuel reserve. Higher
U.S. imports of crude oil or refined
petroleum products increase the

11642 FR 63184, 63188 (1977).

magnitude of these external economic
costs, thus increasing the true economic
cost of supplying transportation fuels
above the resource costs of producing
them. Conversely, reducing U.S. imports
of crude petroleum or refined fuels or
reducing fuel consumption can reduce
these external costs.

(7) Air Pollutant Emissions

While reductions in domestic fuel
refining and distribution that result
from lower fuel consumption will
reduce U.S. emissions of various
pollutants, additional vehicle use
associated with the rebound effect 117
from higher fuel economy will increase
emissions of these pollutants. Thus, the
net effect of stricter CAFE standards on
emissions of each pollutant depends on
the relative magnitudes of its reduced
emissions in fuel refining and
distribution, and increases in its
emissions from vehicle use. Fuel
savings from stricter CAFE standards
also result in lower emissions of CO5,
the main greenhouse gas emitted as a
result of refining, distribution, and use
of transportation fuels. Reducing fuel
consumption reduces carbon dioxide
emissions directly, because the primary
source of transportation-related CO,
emissions is fuel combustion in internal
combustion engines.

NHTSA has considered
environmental issues, both within the
context of EPCA and the National
Environmental Policy Act, in making
decisions about the setting of standards
from the earliest days of the CAFE
program. As courts of appeal have noted
in three decisions stretching over the
last 20 years,118 NHTSA defined the
“need of the Nation to conserve energy”’
in the late 1970s as including “the
consumer cost, national balance of
payments, environmental, and foreign
policy implications of our need for large
quantities of petroleum, especially
imported petroleum.” 119 In 1988,
NHTSA included climate change
concepts in its CAFE notices and
prepared its first environmental
assessment addressing that subject.120 It
cited concerns about climate change as

117 The “rebound effect” refers to the tendency of
drivers to drive their vehicles more as the cost of
doing so goes down, as when fuel economy
improves.

118 Center for Auto Safety v. NHTSA, 793 F.2d
1322, 1325 n. 12 (D.C. Cir. 1986); Public Citizen v.
NHTSA, 848 F.2d 256, 262—3 n. 27 (D.C. Cir. 1988)
(noting that “NHTSA itself has interpreted the
factors it must consider in setting CAFE standards
as including environmental effects”); and Center for
Biological Diversity v. NHTSA, 538 F.3d 1172 (9th
Cir. 2007).

11942 FR 63184, 63188 (Dec. 15, 1977) (emphasis
added).

12053 FR 33080, 33096 (Aug. 29, 1988).
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one of its reasons for limiting the extent
of its reduction of the CAFE standard for
MY 1989 passenger cars.12! Since then,
NHTSA has considered the benefits of
reducing tailpipe carbon dioxide
emissions in its fuel economy
rulemakings pursuant to the statutory
requirement to consider the nation’s
need to conserve energy by reducing
fuel consumption.

ii. Other Factors Considered by NHTSA

NHTSA considers the potential for
adverse safety consequences when
establishing CAFE standards. This
practice is recognized approvingly in
case law.122 Under the universal or
“flat” CAFE standards that NHTSA was
previously authorized to establish, the
primary risk to safety came from the
possibility that manufacturers would
respond to higher standards by building
smaller, less safe vehicles in order to
“balance out” the larger, safer vehicles
that the public generally preferred to
buy. Under the attribute-based
standards being presented in this final
rule, that risk is reduced because
building smaller vehicles tends to raise
a manufacturer’s overall CAFE
obligation, rather than only raising its
fleet average CAFE. However, even
under attribute-based standards, there is
still risk that manufacturers will rely on
down-weighting to improve their fuel
economy (for a given vehicle at a given
footprint target) in ways that may
reduce safety.123

iii. Factors That NHTSA Is Statutorily
Prohibited From Considering in Setting
Standards

EPCA provides that in determining
the level at which it should set CAFE
standards for a particular model year,
NHTSA may not consider the ability of
manufacturers to take advantage of
several EPCA provisions that facilitate
compliance with the CAFE standards
and thereby reduce the costs of
compliance. Specifically, in
determining the maximum feasible level
of fuel economy for passenger cars and
light trucks, NHTSA cannot consider
the fuel economy benefits of
“dedicated” alternative fuel vehicles

12153 FR 39275, 39302 (Oct. 6, 1988).

122 As the United States Court of Appeals pointed
out in upholding NHTSA'’s exercise of judgment in
setting the 1987—-1989 passenger car standards,
“NHTSA has always examined the safety
consequences of the CAFE standards in its overall
consideration of relevant factors since its earliest
rulemaking under the CAFE program.” Competitive
Enterprise Institute v. NHTSA (CEI I), 901 F.2d 107,
120 at n.11 (D.C. Cir. 1990).

123 For example, by reducing the mass of the
smallest vehicles rather than the largest, or by
reducing vehicle overhang outside the space
measured as ‘“footprint,” which results in less crush
space.

(like battery electric vehicles or natural
gas vehicles), must consider dual-fueled
automobiles to be operated only on
gasoline or diesel fuel, and may not
consider the ability of manufacturers to
use, trade, or transfer credits.124 This
provision limits, to some extent, the fuel
economy levels that NHTSA can find to
be “maximum feasible”—if NHTSA
cannot consider the fuel economy of
electric vehicles, for example, NHTSA
cannot set a standards predicated on
manufacturers’ usage of electric vehicles
to meet the standards.

iv. Weighing and Balancing of Factors

NHTSA has broad discretion in
balancing the above factors in
determining the average fuel economy
level that the manufacturers can
achieve. Congress ‘““specifically
delegated the process of setting * * *
fuel economy standards with broad
guidelines concerning the factors that
the agency must consider.” 125 The
breadth of those guidelines, the absence
of any statutorily prescribed formula for
balancing the factors, the fact that the
relative weight to be given to the various
factors may change from rulemaking to
rulemaking as the underlying facts
change, and the fact that the factors may
often be conflicting with respect to
whether they militate toward higher or
lower standards give NHTSA discretion
to decide what weight to give each of
the competing policies and concerns
and then determine how to balance
them—"as long as NHTSA’s balancing
does not undermine the fundamental
purpose of the EPCA: Energy
conservation,” 126 and as long as that
balancing reasonably accommodates
“conflicting policies that were
committed to the agency’s care by the
statute.” 127 Thus, EPCA does not
mandate that any particular number be

12449 U.S.C. 32902(h). We note, as discussed in
greater detail in Section IV, that NHTSA interprets
32902(h) as reflecting Congress’ intent that
statutorily-mandated compliance flexibilities
remain flexibilities. When a compliance flexibility
is not statutorily mandated, therefore, or when it
ceases to be available under the statute, we interpret
32902(h) as no longer binding the