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1 EXECUTIVE SUMMARY

This Proposed Regulatory Impact Analysis (PRIA) has been prepared to assess the potential and
anticipated consequences of proposed and alternative Corporate Average Fuel Economy (CAFE)
standards and carbon dioxide (COz) standards for passenger cars and light trucks for model years
(MY) 2021 through 2026. Regulatory analysis is a tool used to anticipate and evaluate likely
consequences of rules. It provides a formal way of organizing the evidence on the key effects,
positive and negative, of the various alternatives that are considered in developing regulations. The
goal of this PRIA is to consolidate that evidence to help inform decision-makers of those potential
consequences of choosing among the considered regulatory paths.

Both agencies are required by law to take regulatory action and do not have discretion not to set
standards. NHTSA is required to set CAFE standards by the Energy Policy and Conservation
Act of 1975 (EPCA), as amended by the Energy Independence and Security Act of 2007 (EISA).
CAFE standards must be set at least 18 months prior to the beginning of the model year; must be
set separately for each model year and for passenger cars and light trucks; must be “attribute-
based and defined by a mathematical function,” and must be set at the maximum feasible level
that NHTSA determines manufacturers can reach for that fleet in that model year, among other
requirements.! EPA, having found that CO2 endangers public health and welfare,” must set CO2
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 EPCA >

This assessment examines the costs and benefits of proposed and alternative CAFE and CO2
standards levels for passenger cars and light trucks for MY's 2021 through 2026. In this
rulemaking, NHTSA proposes to revise the existing CAFE standards for MY 2021 and propose
new standards for MYs 2022-2026. EPA proposes to revise the existing CO2 standards for MY's
2021-2025, and propose new standards for MY 2026. This assessment examines the costs and
benefits of setting fuel economy and CO:z standards for passenger cars and light trucks that change
at a variety of different rates during those model years.*
technologies that can improve fuel economy/reduce CO2 emissions, as well as analysis of the

It includes a discussion of the

potential impacts on vehicle retail prices, safety, lifetime fuel savings and their value to
consumers, and other societal benefits such as improved energy security and reduced emissions of

'See 49 U.S.C. § 32902 and Section V of the preamble that this PRIA accompanies for more information.
2 74 FR 66496, 66518 (December 15, 2009).

349 U.S.C. § 32904 (c).

4 Throughout this PRIA, cost and benefit analyses are presented for individual model years as well as the
cumulative total for all model years through MY 2029.



pollutants and greenhouse gases'.> Estimating impacts also involves consideration of the response
of consumers — e.g., whether consumers will purchase the vehicles and in what quantities.

As explained above, EISA requires NHTSA to set attribute-based CAFE standards that are based
on a mathematical function; EPA also sets COz standards following this approach in the interest
of regulatory harmonization. The proposed CAFE and CO: standards and alternative standards for
MYs 2021-2026 passenger cars and light trucks are based on vehicle footprint, as were the CAFE
standards for MYs 2011-2021° and the GHG standards for MYs 2012-2025. The mathematical
function or “curve” representing the footprint-based standards is a constrained linear function that
provides a separate fuel economy target for each vehicle footprint, generally with more stringent
targets for smaller vehicles and less stringent targets for larger vehicles.

Different parameters for the continuous mathematical function are derived. Individual
manufacturers will be required to comply with a unique fuel economy level for each of its fleets
that is based on the distribution of its production for that year among the footprints of its vehicles.
Although a manufacturer’s compliance obligation is determined in the same way for both
passenger cars and light trucks, the footprint target curves for those fleets are established with
different continuous mathematical functions that are intended to be specific to the vehicles’
design capabilities, to reflect the statutory requirement that the standards are supposed to be
“maximum feasible” for each fleet separately.

To evaluate the costs and benefits of the rule, an analysis fleet representing the light-duty fleet in
detail was constructed. This fleet provides the starting point for the simulation of manufacturers’
year-by-year response through model year 20327 to standards defining each regulatory
alternative. The analysis fleet is comprised of the best information available as of mid-2017
regarding the model year 2016 fleet, and, for each of nearly 1,700 specific
model/configurations,® contains information such as production volumes, fuel economy ratings,
dimensions (footprint), curb weight and GVWR, engine characteristics, transmission
characteristics, and other key engineering information. For each regulatory alternative, the
CAFE model was used to simulate manufacturers’ year-by-year application of technology that

5> This analysis does not contain NHTSA’s assessment of the potential environmental impacts of the proposed rule
for purposes of the National Environmental Policy Act (NEPA), 42 U.S.C. 4321-4347, which is contained in the
agency’s Draft Environmental Impact Statement (EIS) accompanying the proposed rule.

¢ Vehicle Footprint is defined as the wheelbase (the distance from the center of the front axle to the center of the
rear axle) times the average track width (the distance between the centerline of the tires) of the vehicle (in square
feet).

7 As in NHTSA’s analysis presented in the 2016 Draft TAR, today’s analysis exercises the CAFE model using
inputs that extend the explicit compliance simulation through MY 2032 — six years beyond the last year for which
we propose to issue new standards. This has been done because some products are on design cycles well beyond six
years, and especially with credits being able to be carried forward for up to five years, some manufacturers may not
achieve full MY 2026 compliance until well beyond MY 2026.

8 For example, a given pickup truck model might be offered in RWD and 4WD versions with a variety of cab and
bed configurations, engines, transmissions, resulting in potentially many distinct configurations of this model.



improves fuel economy/reduces CO2 emissions, assuming that manufacturers would respond
both to the year-by-year series of standards defining the regulatory alternative and also to buyers’
willingness to pay for a portion of the fuel savings expected to occur over vehicles’ useful lives.
In the analyses, it was assumed that, beyond any regulatory requirements, manufacturers would
voluntarily supply technologies that have a consumer payback (defined by fuel savings exceeding
retail price increases) in 30 months or less. This estimate equates to a willingness to pay for
approximately a quarter of available fuel savings.

NHTSA examined eight regulatory alternatives, covering a variety of alternate annual percentage
increases separately for passenger cars and light trucks. These alternatives are summarized in the

following table:

Table 1-1 - CAFE Regulatory Alternatives Currently under Consideration

Alternative | Change in stringency A/C efficiency and off-
cycle provisions
Baseline/ MY 2021 standards remain in place; MY's 2022-2025 augural No change
No-Action | CAFE standards are finalized; MY 2026 standards are set at
MY 2025 levels
1 Existing standards through MY 2020, then 0%/year increases No change
(Proposed) | for both passenger cars and light trucks, for MYs 2021-2026
2 Existing standards through MY 2020, then 0.5%/year No change
increases for both passenger cars and light trucks, for MY's
2021-2026
3 Existing standards through MY 2020, then 0.5%/year Phase out these
increases for both passenger cars and light trucks, for MYs adjustments over MY's
2021-2026 2022-2026
4 Existing standards through MY 2020, then 1%/year increases No change
for passenger cars and 2%/year increases for light trucks, for
MYs 2021-2026
5 Existing standards through MY 2021, then 1%/year increases No change
for passenger cars and 2%/year increases for light trucks, for
MYs 2022-2026
6 Existing standards through MY 2020, then 2%/year increases No change
for passenger cars and 3%/year increases for light trucks, for
MYs 2021-2026
7 Existing standards through MY 2020, then 2%/year increases Phase out these
for passenger cars and 3%/year increases for light trucks, for adjustments over MY's
MYs 2021-2026 2022-2026
8 Existing standards through MY 2021, then 2%/year increases No change
for passenger cars and 3%/year increases for light trucks, for
MYs 2022-2026

EPA also examined eight regulatory alternatives, covering a variety of alternate annual percentage
increases separately for passenger cars and light trucks. These alternatives are summarized in
the following table:




Table 1-2 - CO; Regulatory Alternatives Currently under Consideration®

0.5%/year increases for both passenger cars
and light trucks, for MYs 2021-2026

Alternative Change in stringency A/C efficiency
and off-cycle
provisions

Baseline/ GHG standards remain unchanged; MY 2026 No change

No-Action standards are set at MY 2025 levels

1 Existing standards through MY 2020, then No change
(Proposed) | 0%/year increases for both passenger cars and
light trucks, for MYs 2021-2026
2 Existing standards through MY 2020, then No change

3 Existing standards through MY 2020, then

Phase out these

2%/year increases for passenger cars and
3%/year increases for light trucks, for MYs

0.5%/year increases for both passenger cars adjustments
and light trucks, for MY's 2021-2026 over MYs 2022-
2026

4 Existing standards through MY 2020, then No change
1%/year increases for passenger cars and
2%/year increases for light trucks, for MYs
2021-2026

5 Existing standards through MY 2021, then No change
1%/year increases for passenger cars and
2%/year increases for light trucks, for MYs
2022-2026

6 Existing standards through MY 2020, then No change

2%/year increases for passenger cars and
3%/year increases for light trucks, for MY's
2022-2026

2021-2026

7 Existing standards through MY 2020, then Phase out these
2%/year increases for passenger cars and adjustments
3%/year increases for light trucks, for MY's over MYs 2022-
2021-2026 2026

8 Existing standards through MY 2021, then No change

This PRIA is generally organized to provide overall background information, methodologies,
and data inputs, as well as results of the various technical and economic analyses. A summary of
each chapter of the PRIA subsequent to this one follows:

Chapter 2 — Overview. This chapter provides an overview of the joint NHTSA-EPA proposal
that is analyzed together with alternative approaches in this PRIA. It discusses both the nature of

% The alternatives would apply to CO, emissions.



the proposal and the conclusions that led to it, which are influenced by the results of this
analysis.

Chapter 3 - Need for this Regulatory Action. This chapter discusses the need for the
regulatory action and provides background information on U.S. oil consumption and CO2
emissions.

Chapter 4 - Proposed and Alternative CAFE and CO; Standards for MYs 2021-2026.
This chapter discusses the form of the CAFE and COz standards (i.e., the footprint-based
constrained linear functions that are the standards for each fleet and for each model year) and
how the forms of the standards were developed for this proposal. This chapter also presents
the proposed standards for both agencies and defines the alternative standards considered.

Chapter 5 - Effect of Other Governmental Vehicle Standards on Fuel Economy. Pursuant
to EPCA, as amended by EISA, NHTSA is obligated to consider the effect of other motor
vehicle standards of the Government on fuel economy. This chapter looks at the effect that
those standards would have on manufacturers’ ability to improve their fuel economy levels.

Chapter 6 - Simulation Modeling in Response to Regulatory Alternatives. This chapter
takes an in-depth look at the analysis of technologies that could be used by industry to improve
their fuel economy levels/reduce their CO2 emissions levels. This chapter also describes how
the CAFE model was used to assess potential effects associated with different regulatory
alternatives and how the CAFE model works in general. It further describes how the “analysis
fleet” was developed. The analysis fleet provides the basis for subsequent analysis by the
CAFE model.

Chapter 7 - Manufacturer CAFE Capabilities. Focusing on the baseline and proposed
standards, this chapter presents the results of the modeling in terms of each manufacturer’s
estimated CAFE and average CO: requirements for each covered fleet in each model year, and
in terms of the resultant estimated application of technology, achieved CAFE and average CO2
levels, regulatory costs, and resultant average vehicle prices.

Chapter 8 - Economic Analysis of Regulatory Alternatives. This chapter describes the
approach for measuring the various economic costs and benefits that are likely to result from
adopting the different regulatory alternatives considered. It also reports the values of the
economic parameters used to calculate each category of costs and benefits, describes the
sources relied on for estimates of the values of these parameters, and discusses the uncertainty
surrounding those values.

Some of the more significant economic and related assumptions in this analysis include:

1. The price of gasoline - The main analysis uses the Reference Case AEO 2018 estimate for
the price of gasoline.



2. GDP - The main analysis assumes GDP grow rates will transition from levels just below
3% in the short term to levels just above 2% by the early 2020s, remaining at such levels
thereafter.

3. Discount rates - The analysis of benefits and costs considers discount rates of 3% and 7%.

4. The rebound effect - The main analysis uses a rebound effect of 20% to project increased
miles traveled as the cost per mile decreases.

5. On-road “gap” - The main analysis assumes operation on gasoline or diesel fuel achieves
fuel economy 20% below rated values and applies a 30% on-road gap for operation on
electricity.

6. The value of CO, benefits - The unit values (or social costs) of emissions of CO, that are
used to convert these increased emissions to economic costs were estimated by EPA for use
in its recent regulatory analysis of that agency’s proposed review of its Clean Power Plan.
These values are lower than those used previously by the agencies to estimate benefits from
the reductions in emissions of CO?2 anticipated to result from previous increases to CAFE
and GHG standards, primarily because the new values reflect only reductions in potential
climate-related economic damages to the U.S. rather than to the entire world economy.

7. The military security component - The analysis does not assign a specific value to the
military security benefits of reducing fuel consumption. This view concurs with the
conclusions of most recent studies of military-related costs to protect U.S. oil imports,
which generally conclude that savings in military spending are unlikely to result from
incremental reductions in U.S. consumption of petroleum products resulting from any of
the CAFE or COz standards considered in this proposal.

8. Consumer benefit - The main analysis assumes there is no loss in value of other attributes
to consumers resulting from vehicles that have an increase in price and higher fuel
economy/lower CO2 emissions.

9. Technology cost markup - The analysis applies a factor of 1.5 to “mark up” direct costs
when estimating the equivalent retail price.

Chapter 9 - Costs of Alternative CAFE and CO; Standards. This chapter presents both
direct and indirect costs of alternative CAFE and COz standards. It also discusses the approach
to “marking up” direct costs associated with application of vehicle technologies and to
“learning” (i.e., the rates at which application of technologies become cheaper over time as
manufacturers gain experience with using and applying them).

Chapter 10 - Benefits of Alternative CAFE and CO; Standards. This chapter presents the
private and social benefits that are associated with alternative CAFE and CO: standards.



Chapter 11 - Impacts of CAFE and CO; Standards on Safety. This chapter includes a
comprehensive measure of safety impacts of potential CAFE and COz standards. A number of
factors can influence motor vehicle safety directly by influencing vehicle design or indirectly
by influencing consumer behavior. This chapter discusses these factors and estimates their
individual and combined effects. Previous CAFE and CO2 rulemakings have examined the
impact of mass reduction on safety in the on-road vehicle fleet. This analysis continues and
updates that analysis but also expands the examination of safety impacts to include the effect
of higher vehicle prices on sales of newer, safer vehicles and the retention of older, less safe
vehicles. The potential impact of the rebound effect on safety is examined, though added
driving is a consumer choice and not directly imposed by CAFE and COz standards. A social
cost of $9.9m is applied to each estimated fatality resulting from a highway vehicle crash.

Chapter 12 - Net Benefits of Alternative CAFE and CO; Standards. This chapter
compares the costs of technologies needed to make improvements in fuel economy/reductions
in CO2 emissions with the potential benefits, expressed in total costs (millions of dollars) from
a societal perspective for each model year. These are incremental costs and benefits compared
to baselines of NHTSA’s augural standards for CAFE and and EPA’s existing standards for
COa. A payback period is calculated from the consumer’s perspective.

Chapter 13 - Sensitivity Analysis. Recognizing that the inputs to this analysis are uncertain,
this chapter examines the effects that different CAFE and COz standards could have if those
inputs changed in various ways. The sensitivity analysis examines alternative inputs for the
following factors:

e Valuation of Consumer Benefit - Degree (as percentage, with 100% applied for
reference case) to which consumers will value the calculated benefits they receive.
Sensitivity analysis cases consider lower percentages.

e Inclusion of Fleet Share and Sales Response Models - A sensitivity analysis case
disables these models.

e OQil Prices - Reference case from DOE/EIA’s Annual Energy Outlook 2017.
Sensitivity analysis cases consider low and high oil price cases.

e GDP - Sensitivity analysis cases consider slower and faster GDP growth.

e On Road Gap - Sensitivity analysis cases consider smaller and larger gaps between
laboratory and real-world fuel economy (and CO:2 emissions).

e Payback Period - Using the payback period as a proxy, sensitivity analysis cases

consider lesser and greater tendency of manufacturers to apply more technology than
needed to meet standards.



e Rebound Effect - Sensitivity analysis cases consider lesser and greater tendencies of
vehicle owners to drive more when the fuel costs of driving decrease.

e Redesign Cadence - Sensitivity analysis cases consider decelerated and accelerated
product design cycles.

o Safety Coefficients - Sensitivity analysis cases consider cases reflecting the confidence
interval of the statistical analysis of impacts of vehicle mass on highway safety as well
as the impact of future safety trends on fatalities related to delayed purchase of new
vehicles.

e Social Cost of Carbon - Sensitivity analysis cases consider lower and higher valuation
of damages of CO2 emissions.

e Hybrid Electric Vehicle (HEV) Battery Costs - Sensitivity analysis cases consider
lower and higher costs for HEV batteries.

e Strong Hybrids - One sensitivity analysis case excludes “strong” hybrid electric
vehicles.

e HCR2 (“Futured” High Compression Ratio) Engines - One sensitivity analysis case
includes a hypothetical “future” high CR (Atkinson cycle) engine.

e Technology Cost Markup - Sensitivity analysis cases consider lower and higher factors
to mark up technology costs.

Chapter 14 - Flexibilities Meeting the standard. This chapter discusses compliance
flexibilities that manufacturers can use to achieve compliance with CAFE standards beyond
applying fuel economy-improving technologies. Some compliance flexibilities are statutorily
mandated by Congress through EPCA and EISA, specifically program credits, including the
ability to carry-forward, carry-back, trade and transfer credits, and special fuel economy
calculations for dual- and alternative-fueled vehicles.

Chapter 15 - Regulatory Flexibility Act and Unfunded Mandates Reform Act Analysis.
This chapter presents the analysis of the potential effects of the proposed rules on small
businesses, small organizations, and small government jurisdictions, as well as an assessment
of statutory obligations under the Unfunded Mandates Reform Act of 1995.

The agencies’ proposed standards for MY's 2021-2026 are coordinated, with a goal of enabling
all manufacturers to build a single fleet of vehicles that would comply with both the CAFE and
CO:z standards, helping to reduce costs and regulatory complexity. The coordinated program
would achieve important reductions in regulatory costs and vehicle prices and achieve significant
societal and consumer net benefits. It is important to note throughout this analysis that there is

10



significant overlap in costs and benefits for NHTSA’s CAFE program and EPA’s CO2 program,
and therefore combined program costs and benefits are not a sum of the two individual programs.

Table 1-3 and Table 1-4 present the total costs (technology and social), benefits, and net benefits
for NHTSA’s 2021-2026 preferred alternative CAFE and CO: levels, relative to the MY 2022-
2025 augural standards and current MY 2021 standard. The values in Table 1-3 and Table 1-4
display (in total and annualized forms) costs for all MY 1977-2029 vehicles, and the benefits and
net benefits represent the impacts of the standards over the full lifetimes of the vehicles sold or
projected to be sold during model years 1977-2029.

For this rulemaking, the baseline for cost and benefit reporting for NHTSA’s CAFE program is
the augural standards for MY's 2022-2026 and the existing standard for MY 2021. For EPA’s
COz program, the baseline is the currently final MYs 2021-2025 standards and EPA program
provisions.

For this analysis, negative signs are used for changes in costs or benefits that decrease from those
that would have resulted from the augural standards for MY 2022-2026 or the existing standard
for MY 2021. Any changes that would increase either costs or benefits are shown as positive
changes. Thus, an alternative that decreases both costs and benefits, will show declines (i.e., a
negative sign) in both categories. From Table 1-3 and Table 1-4, the preferred alternative
(Alternative 1) is estimated to decrease costs relative to the augural baseline by from $335 to
$563 billion over the lifetime of MYs 1977-2029 passenger vehicles (range determined by
discount rate across both CAFE and CO: programs). It will also decrease benefits by from $204-
$363 billion over the life of these MY fleets. The net impact will be an increase of from $132 to
$201 billion in total net benefits to society over this roughly 45-year timeframe. Annualized, this
amounts to roughly $6.7-$10.1 billion per year. Table 1-5 and Table 1-6 lists costs, benefits, and
net benefits for all 8 alternatives that were examined. Alternative 1, the preferred alternative,
provides the largest net benefit among these alternatives. A variety of other more detailed
impacts of the preferred alternative are shown in
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Table 1-73 through Table 1-78.

Detailed results by model year and alternative are provided in Table 1-7 through Table 1-72.
Table 1-7 through Table 1-12 list the average required MPG by model year and alternative for
passenger cars, light trucks, and the combined light vehicle fleet. Table 1-13 through Table 1-18
list the average achieved MPG for these same categories. Table 1-19 through Table 1-24 list the
average incremental technology costs and civil penalties per vehicle by model year and
alternative for each light vehicle category.

Table 1-25 through Table 1-30 list the incremental total costs (at 3% discount rate) of each
alternative by model year from a societal perspective, which excludes civil penalties because
they are transfer payments from one societal component to another. Table 1-31 through Table
1-36 list the present value (at 3% discount rate) of the lifetime societal benefits by model year
and alternative. Table 1-37 through Table 1-42 list the present value of net total benefits (at 3%
discount rate). Table 1-43 through Table 1-48 list the incremental total costs (at 7% discount
rate) from the societal perspective (excluding fines). Table 1-49 through Table 1-54 list the
present value (at 7% discount rate) of the lifetime societal benefits by model year and alternative.
Table 1-55 through Table 1-60 list the present value of net total benefits (at 7% discount rate).
Table 1-61 through Table 1-66 list the billions of gallons of liquid fuel saved by each alternative
by model year. Table 1-67 through Table 1-72 list the change in electricity consumption (GW-h)
for each alternative by model year.

12



Table 1-3 - Estimated 1977-2029 Model Year Costs, Benefits, and Net Benefits
under the Preferred Alternative, CAFE Standards (Billions of 20165)

Cumulative Across MYs 1977-2029
Totals Annualized

3% 7% 3% 7%
Discount | Discount | Discount | Discount

Rate Rate Rate Rate
Costs -502.1 -335.3 -19.2 -24.2
Benefits -325.8 -203.8 -12.4 -14.7
Net Benefits 176.3 131.5 6.7 9.5

Table 1-4 - Estimated 1977-2029 Model Year Costs, Benefits, and Net Benefits
under the Preferred Alternative, CO; Standards (Billions of 20169%)

Cumulative Across MYs 1977-2029
Totals Annualized
3% 7% 3% 7%
Discount | Discount | Discount | Discount
Rate Rate Rate Rate
Costs -563.3 -367.1 -21.5 -26.5
Benefits -362.6 -226.5 -13.9 -16.3
Net Benefits 200.7 140.6 7.7 10.1

13



Table 1-5 - Total Costs, Benefits, and Net Benefits Passenger Cars and Light Trucks, MY's

1977-2029, CAFE Standards (Billions of 2016%)

3% Discount Rate 7% Discount Rate
Net Net

Alternative Costs Benefits Benefits | Costs Benefits | Benefits
0 0 -

(2)6022PC/0.0/0LT, MY 2021 -502.1 | -325.8 176.3 -335.3 -203.8 131.5
0 o -

g.()'SzéPC/O.S LT, MYs 2021 -474.7 -306.6 168.1 -317.6 -191.5 126.1

0.5%PC/0.5%LT, MYs 2021-

2026, AC/Off-Cycle Phaseout -4449 | -289.8 155.1 -297.9 -181.1 116.8
0 o -

é.OO2é)PC/2.OA)LT, MYs 2021 -393.5 -250.3 143.2 -266.1 -156.5 109.7
0 0 -

;bongC/Z.O/oLT, MY 2022 -305.6 | -185.6 120.0 -207.2 -115.1 92.1
0 o -

;602/6()P C3.0%LT, MYs 2021- | 5713 | 1754 95.9 1871 |-1105 | 76.6

2.0%PC/3.0%LT, MYs 2021-

2026, AC/Off-Cycle Phaseout -159.9 -119.0 40.8 -114.0 -75.7 38.3
0 o -

%602/6()P C3.0%LT, MYs 2022- | 1735 | 1130 60.5 1194|702 | 492

Table 1-6 - Total Costs, Benefits, and Net Benefits Passenger Cars and Light Trucks, MY's
1977-2029, CO; Standards (Billions of 2016%)

3% Discount Rate 7% Discount Rate
Alternative Net Net
Costs Benefits | Benefits Costs Benefits | Benefits
0 0 -
2602/60PC/0.0A)LT, MYs 2021 -563.3 -362.6 200.7 -367.1 | -226.5 140.6
0 0 -
(2)652?PC/O.5 ALT, MYs 2021 -542.2 -343.0 199.2 -353.1 | -214.0 139.0
0.5%PC/0.5%LT, MYs 2021-
2026, AC/Off-Cycle Phaseout -499.0 -318.1 180.9 -328.2 | -198.8 129.3
) 0 _
5602§PC/2.0 ALT, MYs 2021 -426.5 -264.1 162.4 -282.1 | -165.0 117.1
0 0 -
ébozé)PC/z'O /LT, MYs 2022 -311.0 -171.9 139.0 -204.7 | -107.7 97.0
0 0 -
5602§PC/3.0 ALT, MYs 2021 -284.5 -167.9 116.6 -192.4 | -105.6 86.8
2.0%PC/3.0%LT, MYs 2021-
2026, AC/Off-Cycle Phaseout -176.2 -113.6 62.6 -123.1 | -72.0 51.2
0 0 -
;boz/é)PCB'OA)LT’ MYs 2022 -179.0 -103.7 753 -120.7 | -65.2 554
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Table 1-7 - Estimated Required Average for the Passenger Car Fleet, in MPG, CAFE

MY MY MY | MY MY MY MY MY | MY | MY | MY | MY MY

Passenger Cars 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029

0.00%/Y Pc and 0.00%/Y Lt

During 2021-2026 39.1 | 405 | 42.0 | 43.7 | 43.7 | 437 | 43.7 | 437 | 43.7 | 437 | 43.7 | 43.7 | 437

0.50%/Y Pc and 0.50%/Y Lt

During 2021-2026 39.1 | 405 | 42.0 | 43.7 | 439 | 441 | 443 | 445 | 448 | 450 | 450 | 450 | 450

0.50%/Y Pc and 0.50%/Y Lt
During 2021-2026 with AC and
Off-Cycle Adj. Phaseout but No
Target Offset

39.1 | 405 | 42.0 | 43.7 | 439 | 441 | 443 | 445 | 448 | 450 | 450 | 450 | 450

1.00%/Y Pc and 2.00%/Y Lt

During 2021-2026 39.1 | 405 | 42.0 | 43.7 | 441 | 445 | 450 | 455 | 459 | 464 | 464 | 464 | 464

1.00%/Y Pc and 2.00%/Y Lt

During 2022-2026 39.1 | 405 | 420 | 437 | 455 | 46.0 | 464 | 469 | 474 | 479 | 479 | 479 | 479

2.00%/Y Pc and 3.00%/Y Lt

During 2021-2026 39.1 | 405 | 42.0 | 43.7 | 445 | 455 | 464 | 473 | 483 | 493 | 493 | 493 | 493

2.00%/Y Pc and 3.00%/Y Lt
During 2021-2026 with AC and
Off-Cycle Adj. Phaseout but No
Target Offset

39.1 | 405 | 42.0 | 43.7 | 445 | 455 | 464 | 473 | 483 | 493 | 493 | 493 | 493

2.00%/Y Pc and 3.00%/Y Lt

During 2022-2026 39.1 | 405 | 42.0 | 43.7 | 455 | 464 | 474 | 484 | 494 | 504 | 504 | 504 | 504
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Table 1-8 - Estimated Required Average for the Passenger Car Fleet, in MPG, CO;

MY MY MY MY MY MY MY | MY | MY | MY | MY | MY | MY

Passenger Cars 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029

0.00%/Y Pc and 0.00%/Y Lt During

2021-2026 39.1 | 40.5 | 42.0 | 43.7 | 43.7 | 43.7 | 4377 | 43.7 | 43.7 | 4377 | 43.7 | 43.7 | 43.7

0.50%/Y Pc and 0.50%/Y Lt During

2021-2026 39.1 | 40.5 | 42.0 | 43.7 | 439 | 44.1 | 443 | 445 | 448 | 450 | 450 | 45.0 | 450

0.50%/Y Pc and 0.50%/Y Lt During
2021-2026 with AC and Off-Cycle 39.1 | 40.5 | 42.0 | 43.7 | 439 | 44.1 | 443 | 445 | 448 | 450 | 450 | 450 | 450
Adj. Phaseout but No Target Offset

0 0 3
1.00%/Y Pcand 2.00%/Y Lt During | o\ | 405 | 4p0 | 437 | 441 | 445 | 450 | 455 | 459 | 464 | 464 | 464 | 464

2021-2026
0, 0, 1

;60202{02/3{216»cand2.oom Leburing | 591 | 405 | 420 | 437 | 455 | 460 | 464 | 469 | 47.4 | 479 | 479 | 479 | 479
0 1) ]

Sy peand SO0RNLIDUNG | 591 | 405 | 420 | 437 | 445 | 455 | 464 | 473 | 483 | 493 | 493 | 493 | 493

2.00%/Y Pc and 3.00%/Y Lt During
2021-2026 with AC and Off-Cycle 39.1 | 40.5 | 42.0 | 437 | 445 | 455 | 464 | 473 | 483 | 493 | 493 | 493 | 493
Adj. Phaseout but No Target Offset

2.00%/Y Pc and 3.00%/Y Lt During

2022-2026 39.1 | 405 | 42.0 | 437 | 455 | 464 | 474 | 484 | 494 | 504 | 504 | 504 | 504
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Table 1-9 - Estimated Required Average for the Light Truck Fleet, in MPG, CAFE

Lisht Trucks MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY
g 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029
0 0 1 _
(2)'002064/“)0andO'OOA’NLtD“rlngzozl 295 | 30.1 | 306 | 313 | 313 | 313 | 313 | 31.3 | 313 | 313 | 313 | 31.3 | 313
o ) : _
265206A’/Y Peand 0.50%/Y Lt During 2021- | g 5 | 301 | 306 | 313 | 314 | 31.6 | 317 | 31.9 | 320 | 322 | 322 | 322 | 322
0.50%/Y Pc and 0.50%/Y Lt During 2021-
2026 with AC and Off-Cycle Adj. 295 | 30.1 | 306 | 313 | 314 | 316 | 31.7 | 31.9 | 320 | 322 | 322 | 322 | 322
Phaseout but No Target Offset
0 0 3 _
5602064/‘{P"andz'OM’/YLtD““ngzozl 205 | 30.1 | 30.6 | 313 | 319 | 32.6 | 332 | 33.9 | 346 | 353 | 353 | 353 | 3523
0, 0 1 -
;&%"N Pe and 2.00%/Y Lt During 2022- | 5 5 | 301 | 306 | 313 | 333 | 340 | 347 | 354 | 36.1 | 369 | 369 | 36.9 | 36.9
0 0 3 _
3'002064/‘{P"and&oo”’/YLtD““ngzozl 205 | 30.1 | 30.6 | 313 | 322 | 332 | 343 | 353 | 364 | 375 | 375 | 375 | 375
2.00%/Y Pc and 3.00%/Y Lt During 2021-
2026 with AC and Off-Cycle Adj. 295 | 30.1 | 306 | 313 | 322 | 332 | 343 | 353 | 364 | 375 | 375 | 37.5 | 37.5
Phaseout but No Target Offset
o ) : _
2.00%/Y P and 3.00%/Y Lt During 2022- | g 5 | 301 | 306 | 313 | 333 | 344 | 354 | 365 | 37.6 | 38.8 | 38.8 | 38.8 | 38.8

2026
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Table 1-10 - Estimated Required Average for the Light Truck Fleet, in MPG, CO;

Lisht Trucks MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY
g 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029
0 0 1 _
(2)'002064/“)0andO'OOA’NLtD“rlngzozl 295 | 30.1 | 30.6 | 31.3 | 31.3 | 31.3 | 31.3 | 31.3 | 313 | 313 | 313 | 313 | 31.3
o ) : _
265206A’/Y Peand 0.50%/Y Lt During 2021- | g 5 | 301 | 306 | 313 | 314 | 316 | 317 | 31.9 | 32.0 | 322 | 322 | 322 | 322
0.50%/Y Pc and 0.50%/Y Lt During 2021-
2026 with AC and Off-Cycle Adj. Phaseout | 29.5 | 30.1 | 30.6 | 31.3 | 31.4 | 31.6 | 31.7 | 31.9 | 32.0 | 322 | 322 | 322 | 322
but No Target Offset
0 0 3 _
5602064/‘{P"andz'OM’/YLtD““ngzozl 205 | 301 | 30.6 | 313 | 31.9 | 32.6 | 332 | 339 | 346 | 353 | 353 | 353 | 353
0, 0 1 -
;&%"N Pe and 2.00%/Y Lt During 2022- | 5 5 | 301 | 30,6 | 313 | 333 | 34.0 | 347 | 354 | 36.1 | 369 | 369 | 369 | 36.9
0 0 3 _
3'002064/‘{P"and&oo”’/YLtD““ngzozl 205 | 301 | 306 | 313 | 322 | 332 | 343 | 353 | 364 | 375 | 375 | 37.5 | 375
2.00%/Y Pc and 3.00%/Y Lt During 2021-
2026 with AC and Off-Cycle Adj. Phaseout | 29.5 | 30.1 | 30.6 | 31.3 | 322 | 33.2 | 343 | 353 | 364 | 37.5 | 37.5 | 37.5 | 37.5
but No Target Offset
o ) : _
2.00%/Y Pc and 3.00%/Y Lt During 2022- | o 5 | 301 | 306 | 313 | 333 | 344 | 354 | 36.5 | 37.6 | 38.8 | 388 | 38.8 | 38.8

2026
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Table 1-11 - Estimated Required Average for the Combined Fleet, in MPG, CAFE

MY MY MY MY | MY | MY MY | MY | MY | MY | MY | MY | MY

Passenger Cars and Light Trucks | 0.5 | 5516 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029

0.00%/Y Pc and 0.00%/Y Lt During

2021-2026 34.0 | 349 | 358 | 369 | 369 | 369 | 369 | 37.0 | 37.0 | 37.0 | 37.0 | 37.0 | 37.0

0.50%/Y Pc and 0.50%/Y Lt During

2021-2026 340 | 349 | 358 | 36.9 | 37.1 | 373 | 375 | 37.7 | 37.9 | 38.1 | 38.1 | 38.1 | 38&.1

0.50%/Y Pc and 0.50%/Y Lt During
2021-2026 with AC and Off-Cycle 340 | 349 | 358 | 369 | 37.1 | 373 | 37.5 | 37.7 | 37.9 | 38.1 | 38.1 | 38.1 | 38.1
Adj. Phaseout but No Target Offset

0 0 1
1.00%/Y Pc and 2.00%/Y Lt During | 4, | 349 | 358 | 369 | 375 | 38.1 | 38.7 | 393 | 39.9 | 40.6 | 405 | 405 | 405

2021-2026
0 0 3
1.00%/Y Pcand 2.00%/Y Lt During | 5, o | 349 | 358 | 369 | 39.0 | 395 | 402 | 40.8 | 414 | 42.1 | 42.1 | 42.1 | 42.1
2022-2026
0 0 1
Sy e and J00WNLLDuARE | 340 | 340 | 358 | 369 | 37.9 | 389 | 39.9 | 409 | 42.0 | 43.1 | 43.0 | 430 | 43.0

2.00%/Y Pc and 3.00%/Y Lt During
2021-2026 with AC and Off-Cycle 34.0 | 349 | 358 | 369 | 379 | 389 | 399 | 409 | 42.0 | 43.1 | 43.0 | 43.0 | 429
Adj. Phaseout but No Target Offset

2.00%/Y Pc and 3.00%/Y Lt During

2022-2026 34.0 | 349 | 358 | 369 | 39.0 | 40.0 | 41.0 | 42.1 | 432 | 443 | 442 | 442 | 442
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Table 1-12 - Estimated Required Average for the Combined Fleet, in MPG, CO

Passencer Cars and Lisht Trucks MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | My
g g 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029
0 0 M -
(2)602064/YPCando'OM/YLtDurmgzozl 340 | 349 | 358 | 369 | 370 | 37.0 | 37.0 | 37.0 | 37.0 | 37.0 | 37.0 | 37.0 | 37.0
o o ; _
365206“”Pcando'SOA’/YLtDurmgzozl 340 | 349 | 358 | 369 | 37.1 | 373 | 375 | 37.7 | 37.9 | 38.1 | 38.1 | 38.1 | 38.1
0.50%/Y Pc and 0.50%/Y Lt During 2021-
2026 with AC and Off-Cycle Adj. 340 | 349 | 358 | 369 | 371 | 373 | 375 | 377 | 379 | 38.1 | 38.1 | 38.1 | 38.1
Phaseout but No Target Offset
0 0 1 -
;'002064’”}’0andz'OOA/YLtDurmgzozl 34.0 | 349 | 358 | 36.9 | 37.5 | 38.1 | 387 | 393 | 39.9 | 40.5 | 405 | 40.5 | 405
0 0, o -
;00206/"”1)03“‘12'00”” Lt During 2022- | 3,0 | 349 | 358 | 369 | 39.0 | 39.6 | 402 | 40.8 | 414 | 42.1 | 42.1 | 42.0 | 42.0
0 0 1 -
3602064’”}’0and3'00/°/YLtDurmg2021 34.0 | 349 | 358 | 36.9 | 37.9 | 389 | 39.9 | 409 | 41.9 | 43.1 | 43.0 | 43.0 | 43.0
2.00%/Y Pc and 3.00%/Y Lt During 2021-
2026 with AC and Off-Cycle Adj. 340 | 349 | 358 | 369 | 37.9 | 389 | 399 | 409 | 419 | 43.0 | 43.0 | 429 | 429
Phaseout but No Target Offset
o o ; _
2.00%/Y Pc and 3.00%/Y Lt During 2022- | 5, 4 | 349 | 358 | 369 | 39.0 | 40.0 | 41.0 | 42.0 | 43.1 | 442 | 442 | 442 | 441

2026
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Table 1-13 - Projected Achieved Harmonic Average for the Passenger Car Fleet, in MPG, CAFE

Passenser Cars MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY
& 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029
0 0 ]
gbozolf’z/ongcandO'OM/YLtD“rmg 39.7 | 413 | 422 | 43.9 | 450 | 455 | 46.0 | 46.1 | 462 | 46.5 | 46.6 | 46.6 | 46.7
0, 0, ]
365201?2/522“‘“‘10'50”’” Ltburing | 397 | 413 | 422 | 439 | 451 | 457 | 46.1 | 462 | 464 | 467 | 468 | 468 | 46.9
0.50%/Y Pc and 0.50%/Y Lt During
20212026 with AC and Off-Cycle | 39.7 | 41.3 | 42.2 | 43.9 | 452 | 458 | 462 | 462 | 46.0 | 45.6 | 457 | 458 | 458
Adj. Phaseout but No Target Offset
0 1) ]
SOy peand 200V LIDug | 397 | 413 | 423 | 440 | 453 | 460 | 465 | 466 | 468 | 473 | 475 | 476 | 476
0, 0, 1
1.00%/Y Peand 2.00%Y LtDuring | 39 ¢ | 417 | 428 | 446 | 463 | 47.1 | 475 | 477 | 479 | 485 | 485 | 486 | 486
2022-2026
0 1) ]
Sy e and SO0RN LD | 397 | 414 | 424 | 441 | 457 | 468 | 475 | 482 | 484 | 494 | 495 | 496 | 49.6
2.00%/Y Pc and 3.00%/Y Lt During
2021-2026 with AC and Off-Cycle | 39.7 | 41.4 | 424 | 442 | 46.1 | 473 | 482 | 488 | 488 | 49.0 | 49.1 | 49.2 | 493
Adj. Phaseout but No Target Offset
0, 0, 1
360202{(,2/3(216acand3.oom LtDuring 1 398 | 417 | 429 | 447 | 468 | 479 | 486 | 489 | 493 | 503 | 504 | 50.5 | 50.5
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Table 1-14 - Projected Achieved Harmonic Average for the Passenger Car Fleet, in MPG, CO;

Passenser Cars MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY
& 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029
0 0 ]
gbozolf’z/ongcandO'OM/YLtD“rmg 39.6 | 407 | 415 | 424 | 43.6 | 441 | 445 | 446 | 447 | 448 | 449 | 450 | 45.1
0, 0, ]
365201?2/522“‘“‘10'50”’” Leburing | 596 | 408 | 415 | 426 | 438 | 444 | 447 | 449 | 449 | 452 | 453 | 453 | 453
0.50%/Y Pc and 0.50%/Y Lt During
20212026 with AC and Off-Cycle | 39.6 | 40.8 | 41.6 | 427 | 44.0 | 447 | 450 | 45.1 | 450 | 447 | 449 | 450 | 45.1
Adj. Phaseout but No Target Offset
0 1) ]
Loy peand 200V LD | 396 | 409 | 417 | 431 | 445 | 454 | 459 | 463 | 467 | 470 | 472 | 474 | 475
0, 0, 1
1.00%/Y Peand 2.00%/Y LtDuring | 5g 7 | 415 | 422 | 438 | 455 | 465 | 472 | 482 | 486 | 492 | 49.4 | 496 | 49.6
2022-2026
0 1) ]
Sy peand J00RNLIDUNG | 397 | 411 | 421 | 436 | 453 | 464 | 472 | 483 | 488 | 49.8 | 50.1 | 504 | 50.5
2.00%/Y Pc and 3.00%/Y Lt During
2021-2026 with AC and Off-Cycle | 39.7 | 41.1 | 42.2 | 43.8 | 457 | 47.0 | 48.0 | 49.1 | 493 | 49.6 | 499 | 50.3 | 50.5
Adj. Phaseout but No Target Offset
0, 0, 1
2.00%/Y Peand 3.00%Y LtDuring | 397 | 413 | 423 | 443 | 463 | 477 | 486 | 498 | 502 | 514 | 516 | 519 | 520

2022-2026
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Table 1-15 - Projected Achieved Harmonic Average for the Light Truck Fleet, in MPG, CAFE

MY MY MY MY | MY MY MY MY | MY MY | MY | MY | MY

Light Trucks 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029

0.00%/Y Pc and 0.00%/Y Lt

During 2021-2026 286 | 29.8 | 30.7 | 31.6 | 32.6 | 329 | 33.1 | 332 | 332 | 33,5 | 33.6 | 33.6 | 33.6

0.50%/Y Pc and 0.50%/Y Lt

During 2021-2026 286 | 30.0 | 309 | 31.8 | 329 | 332 | 333 | 334 | 335 | 34.0 | 34.0 | 34.1 | 34.1

0.50%/Y Pc and 0.50%/Y Lt
During 2021-2026 with AC
and Off-Cycle Adj. Phaseout
but No Target Offset

286 | 30.0 | 31.1 | 32.0 | 33.1 | 334 | 335 | 335 | 333 | 333 | 333 | 334 | 334

1.00%/Y Pc and 2.00%/Y Lt

During 2021-2026 286 | 30.1 | 312 | 323 | 33.8 | 342 | 344 | 34.6 | 348 | 354 | 355 | 35.6 | 35.7

1.00%/Y Pc and 2.00%/Y Lt

During 2022-2026 287 | 303 | 31.5 | 327 | 346 | 350 | 353 | 356 | 359 | 36.6 | 36.7 | 36.8 | 36.9

2.00%/Y Pc and 3.00%/Y Lt

During 2021-2026 286 | 303 | 315 | 327 | 346 | 352 | 356 | 36.0 | 364 | 372 | 373 | 374 | 375

2.00%/Y Pc and 3.00%/Y Lt
During 2021-2026 with AC
and Off-Cycle Adj. Phaseout
but No Target Offset

286 | 304 | 31.8 | 33.1 | 353 | 36.1 | 363 | 36,5 | 366 | 37.1 | 37.2 | 373 | 373

2.00%/Y Pc and 3.00%/Y Lt

During 2022-2026 287 | 305 | 319 | 332 | 357 | 363 | 36.7 | 37.1 | 374 | 383 | 384 | 38.6 | 38.6
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Table 1-16 - Projected Achieved Harmonic Average for the Light Truck Fleet, in MPG, CO;

Lieht Trucks MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY
g 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029

0.00%/Y Pe and 0.00%/Y Lt

Durine 20212026 285 | 296 | 304 | 312 | 323 | 326 | 327 | 328 | 328 | 329 | 331 | 332 | 332

0.50%/Y Pc and 0.50%/Y Lt

Durtne 20212026 285 | 297 | 306 | 313 | 325 | 32.8 | 33.0 | 33.0 | 33.1 | 333 | 334 | 334 | 334

0.50%/Y Pe and 0.50%/Y Lt

During 2021-2026 with AC and

Ot Cocle A Phaseout but No | 285 | 297 | 306 | 314 | 325 | 328 | 330 | 329 | 328 | 328 | 330 | 31 | 332

Target Offset

1.00%/Y Pc and 2.00%/Y Lt

Durin 20212026 285 | 298 | 309 | 317 | 331 | 335 | 337 | 33.9 | 341 | 348 | 350 | 353 | 354

1.00%/Y Pc and 2.00%/Y Lt

Durine 20222026 286 | 300 | 312 | 322 | 340 | 346 | 349 | 353 | 354 | 362 | 363 | 366 | 367

2.00%/Y Pe and 3.00%/Y Lt

During 20212026 286 | 290 | 312 | 322 | 338 | 344 | 347 | 352 | 355 | 365 | 369 | 374 | 375

2.00%/Y Pe and 3.00%/Y Lt

During 2021-2026 with AC and

Off-Cocle Adl Phaseout but o | 286 | 30.1 | 314 | 325 | 344 | 35.0 | 354 | 357 | 357 | 361 | 367 | 37.1 | 376

Target Offset

0 0
2.00%/Y Pc and 3.00%/Y Lt 286 | 30.1 | 313 | 325 | 346 | 354 | 358 | 363 | 366 | 377 | 381 | 385 | 386

During 2022-2026
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Table 1-17 - Projected Achieved Harmonic Average for the Combined Fleet, in MPG, CAFE

Passener Cars and Lisht Trucks | MY | MY | MY [ MY | MY [ MY | MY | MY | MY | MY | MY | MY | MY
& 5 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029
0 0 ]
gbozolf’z/ongcandO'OM/YLtD“rmg 33.7 | 35.0 | 36.0 | 37.2 | 383 | 387 | 39.0 | 39.1 | 39.2 | 39.5 | 39.6 | 39.6 | 39.7
0, 0, ]
365201?2/522“‘“‘10'50”’” Ltburing | 5337 1355 | 361 | 374 | 385 | 30.0 | 392 | 39.3 | 39.5 | 399 | 40.0 | 40.0 | 40.0
0.50%/Y Pc and 0.50%/Y Lt During
2021-2026 with AC and Off-Cycle | 33.7 | 35.2 | 36.2 | 37.5 | 38.7 | 39.1 | 39.4 | 39.4 | 39.2 | 39.0 | 39.1 | 39.2 | 39.2
Adj. Phaseout but No Target Offset
0 1) ]
Loy peand 200V LtDuring | 337 | 353 | 363 | 37.7 | 39.1 | 397 | 40.0 | 402 | 404 | 4L1 | 411 | 412 | 412
0, 0, 1
1.00%/Y Peand 2.00%/Y LtDuring | 339 | 355 | 367 | 382 | 40.1 | 406 | 409 | 412 | 415 | 422 | 422 | 423 | 423
2022-2026
0 1) ]
SOy peand 300V LIDuing | 33 | 354 | 366 | 38.0 | 398 | 406 | 412 | 417 | 420 | 429 | 43.0 | 431 | 431
2.00%/Y Pc and 3.00%/Y Lt During
2021-2026 with AC and Off-Cycle | 33.8 | 35.4 | 36.8 | 38.3 | 40.4 | 41.4 | 419 | 422 | 423 | 42.7 | 427 | 42.8 | 42.8
Adj. Phaseout but No Target Offset
0, 0, 1
360202{(,2/3(216acand3.oom Leburing | 539 | 356 | 37.0 | 38.6 | 40.9 | 41.8 | 423 | 42.6 | 43.0 | 440 | 440 | 441 | 441
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Table 1-18 - Projected Achieved Harmonic Average for the Combined Fleet, in MPG, CO;

Passenger Cars and Light MY MY MY MY MY MY MY MY MY MY MY MY MY
Trucks 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029
0.00%/Y Pc and 0.00%/Y Lt
During 2021-2026 33.6 | 347 | 355 | 364 | 376 | 38.0 | 382 | 383 | 384 | 385 | 387 | 387 | 388
0.50%/Y Pc and 0.50%/Y Lt
During 2021-2026 337 | 348 | 357 | 36.6 | 378 | 382 | 384 | 38.6 | 38.6 | 389 | 39.0 | 39.0 | 39.1
0.50%/Y Pc and 0.50%/Y Lt
During 2021-2026 with AC and
Off-Cycle Adj. Phaseout but No 337 | 348 | 357 | 36.6 | 379 | 384 | 386 | 38.6 | 38.5 | 384 | 385 | 387 | 387
Target Offset
1.00%/Y Pc and 2.00%/Y Lt
During 2021-2026 337 | 349 | 359 | 37.0 | 384 | 39.1 | 394 | 39.6 | 399 | 40.5 | 40.7 | 41.0 | 4l.1
1.00%/Y Pc and 2.00%/Y Lt
During 2022-2026 33.7 | 35.1 363 | 37.6 | 394 | 402 | 40.6 | 412 | 415 | 422 | 424 | 42,6 | 42.6
2.00%/Y Pc and 3.00%/Y Lt
During 2021-2026 33.7 | 35.1 | 362 | 37.5 | 392 | 40.0 | 405 | 412 | 41.6 | 42.6 | 429 | 433 | 434
2.00%/Y Pc and 3.00%/Y Lt
During 2021-2026 with AC and
Off-Cycle Adj. Phaseout but No 33.7 | 35.1 364 | 37.7 | 39.7 | 40.7 | 413 | 419 | 419 | 423 | 42.7 | 43.1 | 435
Target Offset
o 0

2.00%/Y Pe and 3.00%/Y Lt 33.7 | 352 | 364 | 379 | 401 | 411 | 417 | 425 | 42.8 | 440 | 443 | 446 | 447

During 2022-2026
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Table 1-19 - Average Incremental Technology Costs and Civil Penalties per Vehicle,
Passenger Cars, CAFE (20169)

Passenger Cars

MY
2017

MY
2018

MY
2019

MY
2020

MY
2021

MY
2022

MY
2023

MY
2024

MY
2025

MY
2026

MY
2027

MY
2028

MY
2029

0.00%/Y Pc and
0.00%/Y Lt During
2021-2026

-$100

-$210

-$290

-$580

-$990

-$1,290

-$1,520

-$1,630

-$1,730

-$1,750

-$1,710

-$1,690

-$1,660

0.50%/Y Pc and
0.50%/Y Lt During
2021-2026

-$100

-$200

-$280

-$560

-$960

-$1,250

-$1,480

-$1,590

-$1,690

-$1,700

-$1,670

-$1,640

-$1,610

0.50%/Y Pc and
0.50%/Y Lt During
2021-2026 with AC
and Off-Cycle Ad;.
Phaseout but No
Target Offset

-$80

-$180

-$270

-$550

-$930

-$1,220

-$1,420

-$1,530

-$1,620

-$1,600

-$1,560

-$1,530

-$1,500

1.00%/Y Pc and
2.00%/Y Lt During
2021-2026

-$90

-$180

-$270

-$540

-$930

-$1,200

-$1,410

-$1,510

-$1,590

-$1,540

-$1,490

-$1,450

-$1,410

1.00%/Y Pc and
2.00%/Y Lt During
2022-2026

-$50

-$110

-$170

-$430

-$760

-$1,020

-$1,200

-$1,300

-$1,360

-$1,310

-$1,270

-$1,240

-$1,200

2.00%/Y Pc and
3.00%/Y Lt During
2021-2026

-$70

-$160

-$240

-$490

-$810

-$1,010

-$1,160

-$1,200

-$1,250

-$1,120

-$1,080

-$1,040

-$1,010

2.00%/Y Pc and
3.00%/Y Lt During
2021-2026 with AC
and Off-Cycle Ad;.
Phaseout but No
Target Offset

-$70

-$160

-$210

-$450

-$700

-$850

-$940

-$950

-$950

-$730

-$700

-$670

-$650

2.00%/Y Pc and
3.00%/Y Lt During
2022-2026

-$30

-$90

-$150

-$390

-$640

-$820

-$950

-$1,010

-$1,030

-$900

-$870

-$830

-$810
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Table 1-20 - Average Incremental Technology Costs and Civil Penalties per Vehicle,
Passenger Cars, CO: (20169)

Passenger Cars

MY
2017

MY
2018

MY
2019

MY
2020

MY
2021

MY
2022

MY
2023

MY
2024

MY
2025

MY
2026

MY
2027

MY
2028

MY
2029

0.00%/Y Pc and
0.00%/Y Lt During
2021-2026

-$90

-$240

-$340

-$640

-$930

-$1,190

-$1,480

-$1,630

-$1,750

-$1,990

-$2,070

-$2,120

-$2,120

0.50%/Y Pc and
0.50%/Y Lt During
2021-2026

-$90

-$230

-$320

-$620

-$900

-$1,150

-$1,440

-$1,580

-$1,710

-$1,930

-$2,010

-$2,060

-$2,060

0.50%/Y Pc and

0.50%/Y Lt During
2021-2026 with AC
and Off-Cycle Ad;.

Phaseout but No Target

Offset

-$90

-$230

-$310

-$600

-$870

-$1,110

-$1,380

-$1,510

-$1,620

-$1,790

-$1,860

-$1,890

-$1,880

1.00%/Y Pc and
2.00%/Y Lt During
2021-2026

-$80

-$210

-$290

-$520

-$780

-$980

-$1,230

-$1,340

-$1,420

-$1,630

-$1,690

-$1,720

-$1,710

1.00%/Y Pc and
2.00%/Y Lt During
2022-2026

-$30

-$110

-$160

-$350

-$560

-$740

-$960

-$1,030

-$1,130

-$1,260

-$1,320

-$1,350

-$1,350

2.00%/Y Pc and
3.00%/Y Lt During
2021-2026

-$60

-$150

-$210

-$410

-$620

-$790

-$970

-$990

-$1,050

-$1,120

-$1,170

-$1,150

-$1,150

2.00%/Y Pc and

3.00%/Y Lt During
2021-2026 with AC
and Off-Cycle Ad;.

Phaseout but No Target

Offset

-$60

-$140

-$180

-$330

-$500

-$580

-$700

-$690

-$700

-$680

-$720

-$710

-$680

2.00%/Y Pc and
3.00%/Y Lt During
2022-2026

-$20

-$80

-$110

-$220

-$370

-$480

-$620

-$640

-$680

-$730

-$790

-$790

-$790
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Table 1-21 - Average Incremental Technology Costs and Civil Penalties per Vehicle,
Light Trucks, CAFE (20169)

Light Trucks

MY
2017

MY
2018

MY
2019

MY
2020

MY
2021

MY
2022

MY
2023

MY
2024

MY
2025

MY
2026

MY
2027

MY
2028

MY
2029

0.00%/Y Pc and
0.00%/Y Lt During
2021-2026

-$90

-$490

-$830

-$1,110

-$1,770

-$1,900

-$1,980

-$2,090

-$2,220

-$2,280

-$2,240

-$2,210

-$2,160

0.50%/Y Pc and
0.50%/Y Lt During
2021-2026

-$90

-$430

-$760

-$1,040

-$1,690

-$1,820

-$1,910

-$2,020

-$2,140

-$2,160

-$2,130

-$2,090

-$2,040

0.50%/Y Pc and
0.50%/Y Lt During
2021-2026 with AC and
Off-Cycle Adj. Phaseout
but No Target Offset

-$80

-$360

-$660

-$940

-$1,580

-$1,710

-$1,800

-$1,900

-$2,010

-$2,010

-$1,970

-$1,940

-$1,890

1.00%/Y Pc and
2.00%/Y Lt During
2021-2026

-$90

-$350

-$610

-$840

-$1,400

-$1,510

-$1,600

-$1,680

-$1,770

-$1,700

-$1,660

-$1,620

-$1,570

1.00%/Y Pc and
2.00%/Y Lt During
2022-2026

-$50

-$270

-$520

-$700

-$1,110

-$1,220

-$1,270

-$1,310

-$1,360

-$1,270

-$1,230

-$1,200

-$1,160

2.00%/Y Pc and
3.00%/Y Lt During
2021-2026

-$70

-$240

-$420

-$600

-$1,010

-$1,070

-$1,110

-$1,150

-$1,190

-$1,040

-$1,010

-$970

-$940

2.00%/Y Pc and
3.00%/Y Lt During
2021-2026 with AC and
Off-Cycle Adj. Phaseout
but No Target Offset

-$60

-$140

-$180

-$320

-$530

-$520

-$580

-$600

-$570

-$300

-$290

-$270

-$260

2.00%/Y Pc and
3.00%/Y Lt During
2022-2026

-$30

-$90

-$190

-$300

-$510

-$530

-$580

-$620

-$670

-$510

-$490

-$460

-$440
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Table 1-22 - Average Incremental Technology Costs and Civil Penalties per Vehicle,
Light Trucks, CO; (20169)

Lisht Trucks MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY
tght Tru 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029
0 ]
0.00%7¥ Pe and 0.00%/Y" | gg | 5440 | -$780 | -$990 | -$1490 | 51,650 | -$1,820 | 51,900 | 51,960 | -$2,220 | 52,300 | -$2,440 | -$2,500
Lt During 2021-2026
V) 1)
0:50%7% Pe and 0.50%/Y" | g7 | 5410 | -$750 | -$950 | -$1,440 | 81,600 | -$1,770 | -$1,850 | 51,910 | -$2,150 | 52,250 | -$2,380 | -$2.440
Lt During 2021-2026
0.50%/Y Pc and 0.50%/Y
Lt During 2021-2026
with AC and Off-Cycle | -$70 | -$410 | -$750 | -$940 | -$1,430 | -$1,580 | -$1,730 | -$1,810 | -$1,810 | -$1,960 | -$2,040 | -82,150 | -$2,210
Adj. Phaseout but No
Target Offset
1.00%/Y Pc and 2.00%/Y
Lt During 2021.2026 2§70 | -$370 | -$660 | -$830 | -$1,280 | -81,410 | -$1,550 | -$1,600 | -$1,610 | -$1,710 | -$1,790 | -$1,860 | -$1,910
1.00%/Y Pc and 2.00%/Y
Lt During 2022.2026 2560 | -$290 | -$480 | -$610 | -$930 | -81,030 | -$1,180 | -$1,190 | -$1,230 | -$1,300 | -$1,380 | -$1,450 | -$1,530
2.00%/Y Pc and 3.00%/Y
Lt During 2021.2026 2860 | -$300 | -$490 | -$630 | -$1,000 | -81,090 | -$1,210 | -81,220 | -$1,200 | -$1,210 | -$1,130 | -$1,150 | -$1,200
2.00%/Y Pc and 3.00%/Y
Lt During 2021-2026
with AC and Off-Cycle | -$60 | -$200 | -$300 | -$430 | -$680 | -$730 | -$840 | -$840 | -$790 | -$740 | -$620 | -$600 | -$490
Adj. Phaseout but No
Target Offset
0 1)
2.00%/Y Pe and 3.00%/Y | o5 | g170 | -$320 | -8430 | -8630 | -8700 | -8800 | -$800 | -8770 | -8730 | -$650 | -$700 | -$750

Lt During 2022-2026
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Table 1-23 - Average Incremental Technology Costs and Civil Penalties per Vehicle,

Combined, CAFE (20168)

Passenger Cars
and Light Trucks

MY
2017

MY
2018

MY
2019

MY
2020

MY
2021

MY
2022

MY
2023

MY
2024

MY
2025

MY
2026

MY
2027

MY
2028

MY
2029

0.00%/Y Pc and
0.00%/Y Lt During
2021-2026

-$100

-$340

-$540

-$820

-$1,350

-$1,570

-$1,740

-$1,850

-$1,960

-$2,000

-$1,960

-$1,930

-$1,900

0.50%/Y Pc and
0.50%/Y Lt During
2021-2026

-$90

-$300

-$500

-$780

-$1,300

-$1,520

-$1,680

-$1,790

-$1,900

-$1,920

-$1,890

-$1,850

-$1,820

0.50%/Y Pc and
0.50%/Y Lt During
2021-2026 with AC
and Off-Cycle Adj.
Phaseout but No
Target Offset

-$80

-$270

-$450

-$730

-$1,230

-$1,440

-$1,600

-$1,700

-$1,810

-$1,790

-$1,760

-$1,720

-$1,690

1.00%/Y Pc and
2.00%/Y Lt During
2021-2026

-$90

-$260

-$430

-$680

-$1,140

-$1,350

-$1,500

-$1,590

-$1,680

-$1,620

-$1,570

-$1,530

-$1,490

1.00%/Y Pc and
2.00%/Y Lt During
2022-2026

-$50

-$180

-$330

-$550

-$920

-$1,110

-$1,230

-$1,310

-$1,360

-$1,300

-$1,260

-$1,220

-$1,190

2.00%/Y Pc and
3.00%/Y Lt During
2021-2026

-$70

-$200

-$320

-$540

-$900

-$1,040

-$1,140

-$1,180

-$1,220

-$1,090

-$1,050

-$1,010

-$980

2.00%/Y Pc and
3.00%/Y Lt During
2021-2026 with AC
and Off-Cycle Adj.
Phaseout but No
Target Offset

-$60

-$150

-$200

-$390

-$620

-$700

-$780

-$790

-$770

-$540

-$510

-$480

-$470

2.00%/Y Pc and
3.00%/Y Lt During
2022-2026

-$30

-$90

-$170

-$350

-$580

-$680

-$780

-$830

-$860

-$720

-$690

-$660

-$640
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Table 1-24 - Average Incremental Technology Costs and Civil Penalties per Vehicle,

Combined, CO; (20169%)

Passenger Cars and
Light Trucks

MY
2017

MY
2018

MY
2019

MY
2020

MY
2021

MY
2022

MY
2023

MY
2024

MY
2025

MY
2026

MY
2027

MY
2028

MY
2029

0.00%/Y Pc and
0.00%/Y Lt During
2021-2026

-$80

-$330

-$540

-$800

-$1,180

-$1,400

-$1,640

-$1,760

-$1,850

-$2,100

-$2,190

-$2,270

-$2,300

0.50%/Y Pc and
0.50%/Y Lt During
2021-2026

-$80

-$310

-$520

-$770

-$1,140

-$1,360

-$1,600

-$1,710

-$1,810

-$2,030

-$2,130

-$2,220

-$2,250

0.50%/Y Pc and
0.50%/Y Lt During
2021-2026 with AC
and Off-Cycle Adj.
Phaseout but No Target
Offset

-$80

-$310

-$510

-$760

-$1,130

-$1,320

-$1,540

-$1,650

-$1,710

-$1,880

-$1,950

-$2,020

-$2,050

1.00%/Y Pc and
2.00%/Y Lt During
2021-2026

-$80

-$290

-$460

-$660

-$1,010

-$1,180

-$1,380

-$1,460

-$1,510

-$1,670

-$1,740

-$1,790

-$1,810

1.00%/Y Pc and
2.00%/Y Lt During
2022-2026

-$50

-$190

-$310

-$470

-$730

-$880

-$1,060

-$1,110

-$1,170

-$1,280

-$1,350

-$1,400

-$1,440

2.00%/Y Pc and
3.00%/Y Lt During
2021-2026

-$60

-$220

-$340

-$510

-$790

-$930

-$1,080

-$1,100

-$1,120

-$1,160

-$1,150

-$1,150

-$1,180

2.00%/Y Pc and
3.00%/Y Lt During
2021-2026 with AC
and Off-Cycle Adj.
Phaseout but No Target
Offset

-$60

-$170

-$240

-$380

-$580

-$650

-$770

-$760

-$740

-$710

-$680

-$660

-$590

2.00%/Y Pc and
3.00%/Y Lt During
2022-2026

-$30

-$120

-$200

-$320

-$490

-$580

-$700

-$710

-$720

-$730

-$720

-$750

-$780
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Table 1-25 - Incremental Total Costs by Societal Perspective, Passenger Cars,
3% Discount Rate, CAFE (Billions of 20169)

P noer Car 11;/[7‘;_ MY MY | MY | MY | MY | MY | MY MY | MY | MY | MY | MY | MY MY
assenger Lars 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

0.0%PC/0.0%LT,

MYs 2021-2026 -58.4 -7.1 -84 | 94 | -128 | -180 | -19.3 | -193 | -17.8 | -16.0 | -13.6 | -11.4 | -10.6 | -9.8 -231.9

0.5%PC/0.5%LT,

MYs 2021-2026 -55.7 -6.8 -80 | -90 | -123 | -173 | -188 | -187 | -17.2 | -154 | -13.1 | -11.2 | -10.4 | -9.8 -223.7

0.5%PC/0.5%LT,

MYs 2021-2026,

AC/Off-Cycle -52.1 -6.3 -7.5 -85 | -119 | -16.7 | -180 | -17.7 | -16.3 | -14.5 | -11.8 | -10.6 | -9.9 94 2112

Phaseout

1.0%PC/2.0%LT,

MYs 2021-2026 -47.0 -5.6 -6.7 -77 | -11.0 | -158 | -17.3 | -17.1 | -15.8 | -14.0 | -11.6 | -11.1 | -10.7 | -10.3 -201.6

1.0%PC/2.0%LT,

MYs 2022-2026 -37.3 -4.1 -4.5 -5.1 -83 | -12.3 | -15.0 | -15.0 | -14.1 | -12.7 | -10.3 | -10.2 | -9.9 -9.6 -168.4

2.0%PC/3.0%LT,

MYs 2021-2026 -33.3 3.8 -4.8 -5.8 -89 | -129 | -13.8 | -13.3 | -11.3 | -10.8 | -8.1 9.1 -8.7 -8.6 -153.3

2.0%PC/3.0%LT,

MYs 2021-2026,

AC/Off-Cycle -19.9 2.3 34 | 42 -7.1 | -10.2 | -10.6 | -94 -7.3 -6.5 -3.6 -6.5 -6.0 | -6.0 -103.0

Phaseout

2.0%PC/3.0%LT,

MYs 2022-2026 -21.3 2.3 2.8 -3.3 -6.3 -93 | -11.1 | -11.0 | -10.0 | -8.8 -6.3 -7.7 -7.4 -7.3 -114.7
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Table 1-26 - Incremental Total Costs by Societal Perspective, Passenger Cars,

3% Discount Rate, CO; (Billions of 2016$)

MY

Passencer Cars | 1079, | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY
assengerCars | ipe | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
0.0%PC/0.0%LT,
MYe 20913026 60.9 | 8.0 | -10.0 | -11.5 | -15.7 | -19.4 | 203 | 202 | -19.7 | -18.1 | -17.9 | -16.1 | -15.1 | -12.8 | -265.7
0.5%PC/0.5%LT,
M e 20212026 589 | 77 | 97 | -11.0 | -15.1 | -18.8 | -19.8 | -19.8 | -19.3 | -17.8 | -17.3 | -15.8 | -14.8 | -12.4 | -258.3
0.5%PC/0.5%LT,
MYs 2021-2026,
AC/OE.Cycle 554 | 7.1 | 9.0 | <101 | -14.1 [ -17.7 | -18.4 | 182 | -17.5 | -15.9 | -15.1 | <143 | -13.3 | -11.2 | -237.4
Phaseout
1.0%PC/2.0%LT,
MY 200 12006 487 | 62 | 8.1 | 9.0 | -12.0 [ 153 | <159 | -15.9 | -15.4 | -13.7 | -13.7 | -12.8 | -12.1 | -10.4 | -209.2
1.0%PC/2.0%LT,
Nye 20933026 363 | 44 | 54 | -60 | 84 |-111|-12.9 | -12.8 | -11.6 | -11.4 | -10.3 | -10.8 | -10.1 | -8.6 | -160.1
2.0%PC/3.0%LT,
MYe 20513026 344 | 41 | 52| 59 | 84 [-111|-117| 114|101 | 97 | 87 | 94 | 85 | 7.6 | -146.3
2.0%PC/3.0%LT,
MYs 2021-2026,
AC/OLE.Cyele 220 | 25 | 36 | 41| 61 | 81 | 78 | 69 | 53 | -47 | 3.6 | 59 | -51 | -44 | -90.1
Phaseout

0 0
2.0%PC/3.0%LT, 218 | 25| 31| 34| 47| 66 | 76 | 77| 68 | 63 | 49 | 73 | 65 | 59 | 952

MYs 2022-2026
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Table 1-27 - Incremental Total Costs by Societal Perspective, Light Trucks,
3% Discount Rate, CAFE (Billions of 20169)

Lisht Truck 11;/[7‘;_ MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY MY
g ueKs 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
0.0%PC/0.0%LT,
MYs 2021-2026 -28.3 -3.3 -7.1 | -10.3 | -12.7 | -18.6 | -20.0 | -21.4 | -22.2 | -23.5 | -24.7 | -25.4 | -26.3 | -26.5 -270.4
0.5%PC/0.5%LT,
MYs 2021-2026 -25.7 -3.0 -6.1 9.1 | -11.5|-17.4 | -18.7 | -20.1 | -21.0 | -22.2 | -23.1 | -23.7 | -24.5 | -24.7 -250.8
0.5%PC/0.5%LT,
MYs 2021-2026,
AC/Off-Cycle -24.5 2.8 -5.4 -80 | -10.5 | -16.2 | -17.5 | -189 | -19.8 | -21.0 | -21.7 | -22.1 | -22.6 | -22.7 -233.7
Phaseout
1.0%PC/2.0%LT,
MYs 2021-2026 -20.1 2.3 -4.6 -7.0 -8.8 | -13.7 | -148 | -16.2 | -16.8 | -17.8 | -17.7 | -17.3 | -17.5 | -174 -191.9
1.0%PC/2.0%LT,
MYs 2022-2026 -14.2 -1.3 -3.3 -5.5 -69 | -10.5 | -11.1 | -11.8 | -12.1 | -12.4 | -12.2 | -12.0 | -12.0 | -11.9 -137.2
2.0%PC/3.0%LT,
MYs 2021-2026 -13.3 -14 | -2.9 -4.4 -59 | 94 | 98 | -10.8 | -11.1 | -11.1 | -10.1 | -94 | -9.2 9.1 -117.8
2.0%PC/3.0%LT,
MYs 2021-2026,
AC/Off-Cycle -8.3 -0.8 -1.5 -1.7 -2.9 -4.8 -4.8 -6.0 -6.3 -5.8 -4.1 -3.8 -3.2 -3.1 -57.0
Phaseout
2.0%PC/3.0%LT,
MYs 2022-2026 -7.4 -0.6 -1.1 -1.9 2.8 -4.6 -4.6 -5.2 -5.7 -6.1 -5.2 -4.7 -4.4 -4.4 -58.7
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Table 1-28 - Incremental Total Costs by Societal Perspective, Light Trucks,

3% Discount Rate, CO; (Billions of 2016$)

MY

Lieht Truck o7y, | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY
Bhtlrueks ) e | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

0.0%PC/0.0%LT,

MYe 20913026 340 | 42 | 78 | -11.0 | -12.8 | <174 | 2188 | 217 | 232 | 24.7 | 27.5 | -29.6 | 31.6 | -33.1 | -297.5

0.5%PC/0.5%LT,

M e 20212026 320 | -40 | 72 | -10.5 | -122 | 4167 | -17.8 | 20.7 | -22.1 | -23.6 | -26.3 | -28.4 | -30.5 | -32.1 | -284.1

0.5%PC/0.5%LT,

MYs 2021-2026,

AC/OE.Cycle 293 | 34 | 67 | 98 |-115|-160 | -17.1 | -19.8 | 211 | 222 | -24.0 | -25.5 [ 27.0 | -283 | -261.6

Phaseout

1.0%PC/2.0%LT,

MYe 209 13026 239 | 27 | 55 | 80 | -9.6 | -13.6 | <145 | 167 | -17.6 | -18.6 | -19.8 | -21.4 | 223 | 233 | 2174

1.0%PC/2.0%LT,

Nye 20933026 160 | 19 | 40 | 57 | -68 | 97 | -10.1 | -11.9 | -12.3 | -12.4 | -13.4 | -145 | -153 | -167 | -150.7

2.0%PC/3.0%LT,

MYe 20513026 149 | <15 | 37 | 54 | -66 | -100 | -10.5 | -12.4 | <126 | <121 | -12.1 | <117 | -12.0 | -12.9 | -138.4

2.0%PC/3.0%LT,

MYs 2021-2026,

AC/OEE.Cycle 99 |10 | 22| 32|43 | 65| 68 | -86 | 89 | -84 | 78 | 67 | 63 | -5.6 | -86.1

Phaseout

0 o

2.0%PC/3.0%LT, 95 | <11 | 22| 36 | 46 | 63 | 66 | <75 | 74 | 72 | 721 | -65 | 68 | 7.5 | -838

MYs 2022-2026
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Table 1-29 - Incremental Total Costs by Societal Perspective, Combined,
3% Discount Rate, CAFE (Billions of 20169)

MY

Passenger Cars 1977- MY MY MY | MY MY MY MY | MY | MY | MY | MY | MY | MY MY
and Light Trucks 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
0.0%PC/0.0%LT,

MY's 2021-2026 -86.7 | -104 | -15.5 | -19.7 | -254 | -36.6 | -39.3 | -40.7 | -40.0 | -39.4 | -38.3 | -36.7 | -36.9 | -36.3 -501.9
0.5%PC/0.5%LT,

MY's 2021-2026 -814 | -9.8 | -14.1 | -18.1 | -23.8 | -34.8 | -37.5 | -38.8 | -38.2 | -37.6 | -36.2 | -35.0 | -35.0 | -34.4 -474.7
0.5%PC/0.5%LT,

MYs 2021-2026,

AC/Off-Cycle -76.5 | -9.1 | -129 | -16.,6 | -22.3 | -329 | -35.5 | -36.7 | -36.1 | -35.5 | -33.4 | -32.8 | -32.5 | -32.1 -444.9
Phaseout

1.0%PC/2.0%LT,

MY's 2021-2026 -67.1 -79 | -11.3 | -14.6 | -19.8 | -29.6 | -32.1 | -33.3 | -32.6 | -31.8 | -29.3 | -28.4 | -28.2 | -27.6 -393.6
1.0%PC/2.0%LT,

MY's 2022-2026 -515 | -54 -7.8 | -10.6 | -15.1 | -22.8 | -26.1 | -26.8 | -26.2 | -25.1 | -22.6 | -22.2 | -21.9 | -21.6 -305.7
2.0%PC/3.0%LT,

MY's 2021-2026 -46.7 | -5.2 7.7 | -102 | -149 | -22.3 | -23.6 | -24.1 | -22.5 | -219 | -18.1 | -18.5 | -17.9 | -17.7 -271.3
2.0%PC/3.0%LT,

MYs 2021-2026,

AC/Off-Cycle -28.2 | -3.1 -4.8 -59 | -10.0 | -149 | -153 | -155 | -13.6 | -12.3 | -7.8 | -10.2 | -9.2 9.1 -159.8
Phaseout

0, 0,

2.0%PC/3.0%LT, -28.7 | -2.8 -3.9 -5.2 9.1 | -139 | -157 | -16.3 | -158 | -149 | -114 | -124 | -11.8 | -11.7 -173.6

MYs 2022-2026
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Table 1-30 - Incremental Total Costs by Societal Perspective, Combined,

3% Discount Rate, CO; (Billions of 2016$)

Passenger Cars and 11;/[7‘;_ MY MY MY MY MY MY MY | MY MY MY | MY MY | MY MY
Light Trucks 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
0, 0,
8602/103%/206'0/(’LT’MYS -95.0 | -12.2 | -17.8 | -22.5 | -28.5 | -36.8 | -39.0 | -41.9 | -42.8 | -42.8 | -45.5 | -45.7 | -46.7 | -459 | -563.1
0 0
3652/105%/206.5A)LT,MYS -91.0 | -11.7 | -17.0 | -21.5 | -27.3 | -354 | -37.6 | -404 | -41.4 | -41.4 | -43.6 | -44.2 | 452 | -445 | -542.2
0.5%PC/0.5%LT, MYs
2021-2026, AC/Off-Cycle | -84.8 | -10.5 | -15.7 | -19.9 | -25.6 | -33.6 | -35.5 | -37.9 | -38.7 | -38.1 | -39.1 | -39.8 | -40.3 | -39.5 | -499.0
Phaseout
0 0
5602/103((3)/226.0A)LT,MYS -72.6 | -89 | -13.5| -17.0 | -21.5 | -28.9 | -30.4 | -32.6 | -33.0 | -32.3 | -33.5 | -34.2 | -344 | -33.7 | -426.5
0, 0,
1.0%PC/2.0%LT, MYs -524 | -63 | 94 | -11.7 | -152 | -20.8 | -23.1 | -24.7 | -23.9 | -23.8 | -23.7 | -254 | -254 | -25.2 | -311.0
2022-2026
0 0
3602/103((3)/236.0A)LT,MYS -49.3 | -5.6 | -89 | -11.3 | -15.0 | -21.0 | -22.2 | -23.7 | -22.7 | -21.8 | -20.8 | -21.1 | -20.5 | -20.5 | -284.5
2.0%PC/3.0%LT, MYs
2021-2026, AC/Off-Cycle | -31.9 | -3.5 | -59 | -7.2 | -103 | -14.7 | -14.6 | -15.6 | -14.2 | -13.0 | -11.4 | -12.6 | -11.3 | -10.0 | -176.2
Phaseout
0, 0,
2.0%PC/3.0%LT, MY 313 | 35 | -53 | -70 | -93 | -129 | -14.1 | -153 | -14.2 | -13.5 | -12.0 | -13.8 | -13.3 | -13.4 | -178.9

2022-2026
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Table 1-31 - Present Value of Lifetime Societal Benefits, Passenger Cars,
3% Discount Rate, CAFE (Billions of 20169)

P noer Car 11;/17‘;_ MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY MY
assenger Lars 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
0.0%PC/0.0%LT,
MYs 2021-2026 25.7 1.5 -04 | -19 | -53 | -11.0 | -14.7 | -16.9 | -18.7 | -19.7 | -20.4 | -20.2 | -19.9 | -19.7 | -141.5
0.5%PC/0.5%LT,
MYs 2021-2026 24.4 1.4 04 | -19 | -53 | -10.7 | -143 | -164 | -18.2 | -19.3 | -19.8 | -19.6 | -19.2 | -18.9 | -138.2
0.5%PC/0.5%LT,
MYs 2021-2026,
AC/Off-Cycle 22.9 1.3 -0.5 20 | -54 | -10.6 | -14.0 | -16.1 | -17.8 | -18.8 | -19.0 | -184 | -179 | -17.6 | -133.8
Phaseout
1.0%PC/2.0%LT,
MYs 2021-2026 20.6 1.0 -0.5 -19 | -53 | -10.3 | -13.6 | -154 | -17.0 | -18.0 | -17.8 | -16.9 | -16.4 | -16.0 | -127.5
1.0%PC/2.0%LT,
MYs 2022-2026 16.4 1.1 0.5 02 | 32 | -71 99 | -120 | -13.5 | -144 | -142 | -13.5 | -13.1 | -12.7 -95.8
2.0%PC/3.0%LT,
MYs 2021-2026 14.6 04 -1.0 | 2.3 -5.3 95 | -114 | -12.6 | -12.6 | -13.0 | -11.7 | -10.7 | -10.3 | -10.0 -95.3
2.0%PC/3.0%LT,
MYs 2021-2026,
AC/Off-Cycle 8.7 -0.2 -1.5 27 | -5.6 -8.8 | -10.2 | -10.8 | -10.5 | -10.4 | -8.2 -69 | -6.7 | -64 -80.0
Phaseout
2.0%PC/3.0%LT,
MYs 2022-2026 94 0.5 0.0 -0.5 -3.3 -6.1 -7.8 9.2 |-102 | -105| -9.2 -8.3 -8.0 | -7.7 -71.0
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Table 1-32 - Present Value of Lifetime Societal Benefits, Passenger Cars,
3% Discount Rate, CO; (Billions of 2016$)

Passenger Car 11;!7‘,;_ MY MY | MY MY MY | MY MY | MY | MY | MY | MY MY | MY MY
assenser L-ars 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

0.0%PC/0.0%LT, MYs

2021-2026 26.8 2.1 -0.7 | 25 | -69 | -115|-154 | -18.6 | -21.3 | -23.2 | -25.8 | -26.9 | -27.0 | -27.2 | -178.1

0.5%PC/0.5%LT, MYs

2021-2026 259 2.1 -05 | -22 | -65 | -109 | -145 | -17.6 | -20.4 | -22.3 | -24.6 | -25.6 | -26.0 | -26.3 | -169.4

0.5%PC/0.5%LT, MYs
2021-2026, AC/Off-Cycle | 24.4 1.8 -0.7 | -2.1 -6.3 | -10.5 | -13.7 | -16.8 | -19.2 | -20.7 | -22.0 | -22.5 | -22.5 | -22.7 | -153.4
Phaseout

0 0
1.0%PC/2.0%LT, MYs 21.4 15 | -08 | 20 | -49 | -88 |-11.4|-140 | -16.0 | -16.8 | -18.8 | -19.4 | -19.3 | -19.3 | -128.6

2021-2026

1.0%PC/2.0%LT, MYs

2022-2026 16.0 1.5 02 | -05 | 28 | -58 | -7.7 | -97 | -99 | -10.5 | -119 | -123 | -12.5 | -12.8 -78.7
2.0%PC/3.0%LT, MYs

2021-2026 15.1 10 | -04 | -1.2 | 3.7 | -6.7 | -8.6 |-10.1 | -99 | -10.0 | -104 | -10.6 | -10.4 | -10.4 -76.1

2.0%PC/3.0%LT, MYs
2021-2026, AC/Off-Cycle 9.6 0.4 -09 | -1.6 | -3.6 | -6.0 | -7.1 -8.1 -7.5 -72 | -6.5 -6.3 -6.0 | -5.8 -56.8
Phaseout

2.0%PC/3.0%LT, MYs

2022-2026 9.6 07 1-02)-07{-17 | -37 | -47 | -58 | 55| -63 | -65| -66 | -6.7 | -6.8 -44.8
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Table 1-33 - Present Value of Lifetime Societal Benefits, Light Trucks,
3% Discount Rate, CAFE (Billions of 20169)

Lisht Truck 11;/[7‘;_ MY MY | MY | MY | MY | MY | MY MY | MY | MY | MY | MY | MY MY
g ueKs 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
0.0%PC/0.0%LT,
MYs 2021-2026 17.5 0.0 -4.2 -7.6 | -10.5 | -18.3 | -19.3 | -19.6 | -20.4 | -21.5 | -21.6 | -20.6 | -19.6 | -18.7 -184.4
0.5%PC/0.5%LT,
MYs 2021-2026 16.0 -0.1 3.2 -6.2 92 | -169 | -18.0 | -184 | -19.2 | -20.2 | -19.7 | -18.7 | -17.8 | -17.0 | -168.6
0.5%PC/0.5%LT,
MYs 2021-2026,
AC/Off-Cycle 15.2 -0.2 3.0 | -5.6 -85 | -15.8 | -16.8 | -17.1 | -17.9 | -18.8 | -18.0 | -17.2 | -16.5 | -15.8 -156.0
Phaseout
1.0%PC/2.0%LT,
MYs 2021-2026 12.5 -0.5 2.8 -4.9 -6.8 | -12.7 | -13.2 | -13.6 | -14.1 | -149 | -13.7 | -13.2 | -12.7 | -12.1 -122.7
1.0%PC/2.0%LT,
MYs 2022-2026 8.9 0.1 -1.6 | -3.6 -5.0 -8.7 | -10.1 | -10.3 | -10.4 | -11.1 | -10.0 | -9.7 -9.3 -8.9 -89.8
2.0%PC/3.0%LT,
MYs 2021-2026 8.3 -0.8 2.3 -3.6 -5.3 9.2 9.0 -8.9 -8.7 94 -8.2 -8.0 | -7.6 -7.4 -80.1
2.0%PC/3.0%LT,
MYs 2021-2026,
AC/Off-Cycle 5.2 -1.0 -1.8 2.2 3.4 -6.1 -5.2 -5.3 -4.8 -4.8 -2.5 24 | 24 -2.3 -39.0
Phaseout
2.0%PC/3.0%LT,
MYs 2022-2026 4.6 -0.1 -0.8 -1.6 2.4 4.4 | -4.6 -4.9 -5.1 -5.9 -4.5 4.4 | 42 -4.0 -42.0
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Table 1-34 - Present Value of Lifetime Societal Benefits, Light Trucks,
3% Discount Rate, CO; (Billions of 2016$)

Lisht Truck 11;!7‘,;_ MY MY MY MY | MY | MY | MY | MY | MY | MY | MY | MY | MY MY
g ueKs 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
0, 0,
0.0%PC/0.0%LT, MY 21.1 14 | 32 | -71 | -104 | -17.4 | -19.4 | -20.1 | -21.2 | -21.1 | -22.5 | -21.5 | -21.8 | -21.1 | -184.3
2021-2026
0.5%PC/0.5%LT, MYs
20212026 19.8 1.5 | 24 | 63 | 95 |-162 | -184 | -19.1 | -20.1 | -20.1 | -20.9 | -20.7 | -21.0 | -20.3 | -173.8
0.5%PC/0.5%LT, MY
2021-2026, AC/Oft- 18.2 1.1 27 | 65 | 96 | -163 | -183 | -18.8 | -19.8 | -19.0 | -18.5 | -18.2 | -18.4 | -17.7 | -164.5
Cycle Phaseout
1.0%PC/2.0%LT, MY
20212026 14.9 08 | -23 | -53 | -80 |-13.8|-153|-159 | -16.6 | -16.1 | -15.1 | -14.7 | -143 | -13.9 | -135.6
1.0%PC/2.0%LT, MYs
2022-2026 10.0 04 | -16 | 36 | -5.1 | 9.1 | -99 | -10.8 | -10.6 | -11.1 | -10.3 | -10.4 | -10.7 | -10.5 -93.3
2.0%PC/3.0%LT, MYs
20212026 93 02 | -19 | 38 | -56 | -103 | -11.0 | -11.4 | -11.2 | -11.1 | 9.6 | -8.7 | -84 | -83 -91.8
2.0%PC/3.0%LT, MYs
2021-2026, AC/Oft- 6.2 0.1 | -15 | 28 | 43 | -74 | -76 | -79 | -75 | -7.1 | -54 | 43 | 42 | 3.1 -56.8
Cycle Phaseout
2.0%PC/3.0%LT, MYs
2022-2026 5.9 00 | -14 | 29 | 42 | 64 | -6.7 | -75 | -73 | -7.1 | -56 | -50 | -53 | -53 -58.8
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Table 1-35 - Present Value of Lifetime Societal Benefits, Combined,
3% Discount Rate, CAFE (Billions of 20169)

Passenger Cars and 113/17‘7{_ MY MY MY MY MY MY MY | MY MY | MY MY | MY MY MY
Light Trucks 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
0, 0,
0.0%PC/0.0%LT, MY 43.2 1.5 | -46 | -94 | -158 | -29.2 | -34.0 | -36.5 | -39.1 | -41.2 | -42.0 | -40.8 | -39.5 | -38.4 | -325.8
2021-2026
0 o
0.5%PC/0.5%LT, MY 40.4 1.3 | -3.6 | -81 |-145|-27.6 | -32.2 | -34.8 | -37.4 | -39.4 | -39.5 | -38.3 | -37.0 | -35.9 | -306.6
2021-2026
0.5%PC/0.5%LT, MYs
2021-2026, AC/Oft- 38.1 1.1 35 | -7.5 | -13.9 | -26.3 | -30.8 | -33.2 | -35.7 | -37.6 | -37.0 | -35.6 | -34.4 | -33.4 | -289.7
Cycle Phaseout
0 o
1.0%PC/2.0%LT, MYs 33.1 05 | -33 | -6.8 | -12.1 | -23.0 | -26.8 | -29.0 | -31.1 | -32.9 | -31.5 | -30.2 | -29.1 | -28.1 | -250.4
2021-2026
1.0%PC/2.0%LT, MYs
2022-2026 253 1.2 | -1.1 | 3.8 | -82 | -15.8]-20.0 | -22.3 | -23.9 | -254 | -24.2 | -23.3 | -22.4 | -21.7 | -185.7
0 o
2.0%PC/3.0%LT, MYs 229 | -04 | 32 | -59 | -10.6 | -18.7 | -20.4 | -21.5 | -21.3 | -22.4 | -19.8 | -18.7 | -17.9 | -17.3 | -175.2
2021-2026
2.0%PC/3.0%LT, MYs
2021-2026, AC/Oft- 139 | -12 | 33 | 48 | 90 | -149 | -154 | -16.1 | -154 | -15.1 | -10.7 | -93 | 9.0 | -8.7 -119.0
Cycle Phaseout
2.0%PC/3.0%LT, MYs
2022-2026 140 | 04 | -0.8 | -2.1 | -5.7 | -10.5|-12.4 | -14.0 | -15.2 | -16.4 | -13.7 | -12.6 | -12.1 | -11.7 | -112.9
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Table 1-36 - Present Value of Lifetime Societal Benefits, Combined,
3% Discount Rate, CO; (Billions of 2016$)

Passenger Cars and 113/17‘7{_ MY MY MY MY MY MY MY | MY MY | MY MY | MY MY MY
Light Trucks 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
0, 0,

8602?3%/206.0/0LT,MYS 47.9 35 | -3.8 | -9.6 | -17.3 | -28.9 | -34.8 | -38.7 | -42.5 | -44.3 | -48.3 | -48.4 | -48.9 | -483 | -362.5
0 o

g.OSz/l()_P;((I)/zOéSA)LT,MYs 45.8 35 | 29 | -85 | -16.0 | -27.1 | -32.8 | -36.7 | -40.5 | -42.4 | -45.5 | -46.3 | -47.0 | -46.6 | -343.0

0.5%PC/0.5%LT, MYs

2021-2026, AC/Oft- 425 29 | 35 | -85 | -159 | -26.8 | -32.1 | -35.6 | -39.0 | -39.7 | -40.5 | -40.7 | -40.9 | -40.4 | -318.1

Cycle Phaseout

0 o

1.0%PC/2.0%LT, MYs 36.2 24 | 3.1 | <73 | -129 | -22.6 | -26.7 | -29.9 | -32.6 | -32.9 | -33.8 | -34.1 | -33.6 | -33.1 | -264.0

2021-2026

1.0%PC/2.0%LT, MYs

2022-2026 26.0 19 | -14 | 41 | -79 | -149 | -17.6 | -20.4 | -20.5 | -21.6 | -22.2 | -22.7 | -23.2 | -233 | -171.9

2.0%PC/3.0%LT, MYs

20212026 24.4 1.2 | 23 | -50 | -93 | -17.0 | -19.6 | -21.5 | -21.1 | -21.1 | -19.9 | -19.3 | -18.8 | -18.7 | -167.9

2.0%PC/3.0%LT, MYs

2021-2026, AC/Oft- 15.8 03 | 24 | 43 | -79 | -134 | -14.7 | -16.0 | -15.0 | -143 | -11.9 | -10.6 | -10.2 | -8.9 -113.5

Cycle Phaseout

2.0%PC/3.0%LT, MYs

2022-2026 15.5 07 | -1.6 | -3.7 | -59 | -10.0 | -11.4 | -13.2 | -12.8 | -13.4 | -12.1 | -11.6 | -12.0 | -12.1 | -103.6
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Table 1-37 - Present Value of Net Total Benefits, Passenger Cars,

3% Discount Rate, CAFE (Billions of 20169)

Passenser Car 11;47‘7(_ MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY
assenger Lars 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
0.0%PC/0.0%LT, MYs
2012006 841 | 86 | 80 | 75 | 75 | 70 | 46 | 24 | 09 | 38 | 68 | -89 | 92 | 98 | 905
0.5%PC/0.5%LT, MYs
12006 80.1 | 82 | 76 | 71 | 71 | 67 | 45 | 23 | <10 | 38 | 68 | -84 | -87 | 92 | 857
0.5%PC/0.5%LT, MYs
2021-2026, AC/Off-Cycle | 75.0 | 7.6 | 70 | 66 | 65 | 61 | 40 | 1.7 | -1.6 | 44 | 72 | -78 | 80 | 83 772
Phaseout
1.0%PC/2.0%LT, MYs
20212006 676 | 66 | 61 | 57 | 58 | 55 | 37 | 1.7 | <12 | 40 | 62 | 59 | 57 | -57 | 73.9
1.0%PC/2.0%LT, MYs
20992006 537 | 51 | 50 | 49 | 51 | 52 | 51 | 30 | 06 | -1.7 | 39 | 33 | -32 | 3.1 72.6
2.0%PC/3.0%LT, MYs
0212006 480 | 42 | 39 | 36 | 36 | 35 | 23 | 07 | <12 | 22| 36 | <16 | -1.6 | -14 | 582
2.0%PC/3.0%LT, MYs
2021-2026, AC/Off-Cycle | 286 | 21 | 1.9 | 15 | 1.6 | 14 | 03 | -14 | 32 | 39 | 45 | 04 | 07 | -04 | 228
Phaseout
0 0
2.0%PC/3.0%LT, MYs 306 | 27 | 28 | 28 | 30 | 32 | 33 | 19 | 01 | -17 | 29 | -06 | -06 | -04 | 438

2022-2026
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Table 1-38 - Present Value of Net Total Benefits, Passenger Cars,

3% Discount Rate, CO; (Billions of 2016$)

Passenser Car 11;47‘;_ MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY MY
assenger Lars 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
0.0%PC/0.0%LT, MYs
2012006 877 | 101 ] 94 | 90 | 88 | 79 | 49 | 16 | -1.7 | -51 | 7.9 | -108 | -11.9 | -14.5 87.5
0.5%PC/0.5%LT, MYs
o LA02e 849 | 98 | 92 | 88 | 86 | 79 | 53 | 21 | <11 | -45 | <72 | 98 | -112| -14.0 89.0
0.5%PC/0.5%LT, MYs
2021-2026, AC/Off-Cycle | 79.8 | 89 | 83 | 80 | 7.8 | 72 | 46 | 14 | <17 | 48 | 7.0 | 82 | 92 | -11.5 83.9
Phaseout
1.0%PC/2.0%LT, MYs
L2026 700 | 78 | 72 | 70 | 70 | 65 | 44 | 19 | 06 | 32 | 51 | -66 | -72 | -88 80.4
1.0%PC/2.0%LT, MYs
20992008 523 | 58 | 57 | 55 | 56 | 53 | 52 | 31| 17| 09| -16]-15]| 24| -43 81.4
2.0%PC/3.0%LT, MYs
0212008 495 | 51 | 49 | 47 | 48 | 44 | 31 | 13 | 02 | 03 | <17 | -12 | <19 | 28 70.1
2.0%PC/3.0%LT, MYs
2021-2026, AC/Off-Cycle | 31.6 | 29 | 27 | 25 | 24 | 21 | 07 | -12 | 22 | 26 | 29 | -04 | -1.0 | -14 33.3
Phaseout
2.0%PC/3.0%LT, MYs
50992008 314 | 32 1 29 | 27 [ 30 |29 |29 | 20| 13 |00 |-16] 07 |-02]| -09 50.4




Table 1-39 - Present Value of Net Total Benefits, Light Trucks,
3% Discount Rate, CAFE (Billions of 20169)

Lisht Truck 11;[7‘;_ MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY MY
g ueKs 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

0.0%PC/0.0%LT,
MYs 2021-2026 45.8 33 2.9 2.8 2.1 04 0.7 1.8 1.8 2.0 3.0 4.8 6.7 7.8 85.8
0.5%PC/0.5%LT,
MYs 2021-2026 41.7 2.9 2.9 2.9 2.3 0.6 0.8 1.8 1.8 2.1 3.4 5.0 6.7 7.7 82.4
0.5%PC/0.5%LT,
MYs 2021-2026,
AC/Off-Cycle 39.7 2.6 2.4 2.5 1.9 0.5 0.8 1.8 2.0 2.3 3.7 49 6.1 7.0 78.0
Phaseout
1.0%PC/2.0%LT,
MYs 2021-2026 32.6 1.8 1.9 2.0 2.0 1.1 1.5 2.6 2.8 2.9 4.0 4.1 4.8 5.3 69.2
1.0%PC/2.0%LT,
MYs 2022-2026 23.1 1.5 1.6 1.9 1.8 1.7 1.0 1.5 1.7 1.4 2.2 2.3 2.7 3.0 47.4
2.0%PC/3.0%LT,
MYs 2021-2026 21.6 0.5 0.6 0.8 0.6 0.2 0.8 1.9 2.4 1.7 1.9 1.4 1.6 1.7 37.7
2.0%PC/3.0%LT,
MYs 2021-2026,
AC/Off-Cycle 13.4 -0.3 -0.3 -0.5 -0.5 -1.3 -0.4 0.8 1.5 1.0 1.6 1.3 0.8 0.8 17.9
Phaseout
2.0%PC/3.0%LT,
MYs 2022-2026 12.0 0.5 0.3 0.3 0.4 0.3 0.1 0.4 0.7 0.2 0.7 0.4 0.3 0.3 16.8
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Table 1-40 - Present Value of Net Total Benefits, Light Trucks,
3% Discount Rate, CO; (Billions of 2016$)

MY

Lieht Truck o7y, | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY
Bhtlrueks ) e | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

0.0%PC/0.0%LT,

MYe 20913026 5.0 | 56 | 46 | 39 | 24 | 00 [ 06| 1.6 | 20 | 36 | 51 | 81 | 98 | 120 | 1131

0.5%PC/0.5%LT,

My 2091206 519 | 54 | 48 | 41 | 27 | 04 | 05| 15 | 19 | 35 | 54 | 77 | 94 | 118 | 1102

0.5%PC/0.5%LT,

MYs 2021-2026,

AC/OE.Cycle 475 | 45 | 39 | 33 | 19 | -04 | -12 | 09 | 14 | 32 | 55| 73 | 86 | 107 | 971

Phaseout

1.0%PC/2.0%LT,

MYe 209 13026 388 | 35 | 32 | 27 | 16 [-02|-08 | 08 | 10 | 25 | 48 | 68 | 80 | 94 | 820

1.0%PC/2.0%LT,

Nye 20933026 260 | 23 | 24 | 21 | 17 |06 | 02 | 12 | 18 | 13 | 31 | 41 | 46 | 62 | 576

2.0%PC/3.0%LT,

MYe 20513026 242 | 18 | 18 | 16 | 1.0 | 04 | 05| 09 | 14 | L1 | 25 | 30 | 35 | 46 | 465

2.0%PC/3.0%LT,

MYs 2021-2026,

AC/OEE.Cycle 161 | 09 | 07 | 04 [ 00 | 09 | -08 | 08 | 14 | 13 | 24 | 23 | 21 | 26 | 293

Phaseout

0, 0

2.0%PC/3.0%LT, 154 [ 11| 08 | 06 [ 03 |01 |-02]01 |01 |01 |15 15| 15|22 250

MYs 2022-2026
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Table 1-41 - Present Value of Net Total Benefits, Combined,
3% Discount Rate, CAFE (Billions of 20169)

Passenger Cars and 11;/[7‘;_ MY MY MY MY MY | MY MY | MY MY | MY | MY | MY | MY MY
Light Trucks 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

0.0%PC/0.0%LT,

MYs 2021-2026 130.0 | 12.0 | 109 | 10.3 9.6 7.4 53 42 0.9 -1.8 | 3.7 | 41 | 26 | -2.0 176.5

0.5%PC/0.5%LT,

MYs 2021-2026 122.0 | 11.1 | 10.5 | 10.0 | 9.3 7.2 53 4.0 0.9 -1.8 | 33 | -33 | 20 | -1.5 168.3

0.5%PC/0.5%LT,

MYs 2021-2026,

AC/Off-Cycle 115.0 | 10.2 | 94 9.0 8.4 6.5 4.7 35 0.4 21 | 35| -28 | -1.9 | -13 155.5

Phaseout

1.0%PC/2.0%LT,

MYs 2021-2026 100.0 8.3 8.0 7.8 7.7 6.6 5.2 4.3 1.5 -1.1 | 23 | -1.8 | -09 | -04 142.9

1.0%PC/2.0%LT,

MYs 2022-2026 76.7 6.6 6.6 6.8 6.9 6.9 6.1 4.5 2.3 -03 | -1.7 | -1.0 | -04 | -0.1 120.0

2.0%PC/3.0%LT,

MYs 2021-2026 69.6 4.8 4.5 4.3 4.2 3.7 3.1 2.6 1.2 -0.5 | -1.7 | -0.2 0.0 0.3 95.9

2.0%PC/3.0%LT,

MYs 2021-2026,

AC/Off-Cycle 42.0 1.9 1.6 1.0 1.0 0.0 -0.1 | -0.6 | -1.7 | 29 | -29 0.9 0.1 0.4 40.8

Phaseout

2.0%PC/3.0%LT,

MYs 2022-2026 42.6 3.2 3.1 3.1 33 3.5 33 2.2 0.5 -1.5 | 23 | -02 | -03 0.0 60.5
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Table 1-42 - Present Value of Net Total Benefits, Combined,

3% Discount Rate, CO; (Billions of 2016$)

Passenger Cars and 11;[7‘7{_ MY MY MY MY MY MY MY MY MY | MY MY | MY | MY MY
Light Trucks 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
0.0%PC/0.0%LT, MYs
2021-2026 143.0 | 15.7 | 140 | 129 | 11.1 7.9 43 3.2 0.4 -1.5 | 28 | 27 | 22 | 24 200.9
0.5%PC/0.5%LT, MYs
2021-2026 137.0 | 152 | 14.1 | 13.0 | 11.3 8.3 4.8 3.7 0.9 -1.0 | -19 | 2.1 | -1.8 | -2.1 199.4
0.5%PC/0.5%LT, MYs
2021-2026, AC/Off-Cycle | 127.0 | 13.5 | 123 | 11.3 | 9.7 6.8 34 23 -03 | -16 | -1.5 | -09 | -0.6 | -0.9 180.7
Phaseout
1.0%PC/2.0%LT, MYs
2021-2026 109.0 | 11.2 | 104 | 9.8 8.6 6.3 3.7 2.7 0.4 -0.7 | -0.3 0.1 0.8 0.6 162.5
1.0%PC/2.0%LT, MYs
2022-2026 78.3 8.2 8.0 7.6 7.3 5.8 5.5 4.3 34 2.2 1.5 2.6 2.3 1.9 139.0
2.0%PC/3.0%LT, MYs
2021-2026 73.7 6.9 6.7 6.3 5.7 4.0 2.6 2.2 1.6 0.7 0.9 1.9 1.7 1.8 116.6
2.0%PC/3.0%LT, MYs
2021-2026, AC/Off-Cycle | 47.7 3.8 3.5 2.9 2.4 1.2 -02 | -04 | -08 | -1.2 | -0.5 2.0 1.1 1.1 62.6
Phaseout
0, 0,
2.0%PC/3.0%LT, MY 46.8 4.2 3.7 33 34 2.8 2.7 2.0 1.4 0.1 -0.1 2.2 1.3 1.4 75.3

2022-2026
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Table 1-43 - Incremental Total Costs by Societal Perspective, Passenger Cars,
7% Discount Rate, CAFE (Billions of 20169%)

P neer Car 11;/17‘;_ MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY MY
assenger Lars 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

0.0%PC/0.0%LT,

MYs 2021-2026 -36.7 -4.3 54 | -6.1 -8.8 | -12.8 | -13.6 | -13.4 | -12.1 | -10.6 | -8.9 -7.2 -6.5 -5.8 -152.1

0.5%PC/0.5%LT,

MYs 2021-2026 -35.0 -4.1 -5.2 -59 | -86 | -124 | -133 | -13.0 | -11.7 | -10.3 | -8.5 -7.1 -6.4 | -5.8 -147.2

0.5%PC/0.5%LT,

MYs 2021-2026,

AC/Off-Cycle -32.7 3.8 -4.8 56 | -83 | -12.0 | -12.8 | -124 | -11.1 | 9.7 77 | -6.7 | -6.1 -5.5 -139.2

Phaseout

1.0%PC/2.0%LT,

MYs 2021-2026 -29.7 35 44 | -5.1 -79 | -11.5 | -12.5 | -12.1 | -109 | -9.5 -7.7 -7.0 | -6.5 -6.0 -134.1

1.0%PC/2.0%LT,

MYs 2022-2026 -23.5 24 | 2.8 -3.3 -59 | -9.0 | -10.8 | -10.7 | -9.8 -8.6 -6.8 -6.5 -6.0 | -5.6 -111.6

2.0%PC/3.0%LT,

MYs 2021-2026 -21.2 24 | -33 -4.1 -6.6 97 |-101| 96 | -80 | -74 | -54 | -57 | -52 | 49 -103.9

2.0%PC/3.0%LT,

MYs 2021-2026,

AC/Off-Cycle -13.0 -1.6 2.6 | 32 | -5.6 -7.9 -8.0 | -7.1 -5.5 -4.7 2.6 | 4.1 -3.6 -3.5 -73.0

Phaseout

2.0%PC/3.0%LT,

MYs 2022-2026 -13.5 -14 | -1.9 -2.3 -4.8 -7.1 -8.3 -8.0 | -7.2 -6.1 -4.3 -49 | 4.5 -4.2 -78.3
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Table 1-44 - Incremental Total Costs by Societal Perspective, Passenger Cars,

7% Discount Rate, CO; (Billions of 2016%)

P noer Car 11;/17‘;_ MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY MY
assenger Lars 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
0.0%PC/0.0%LT,
MYs 2021-2026 -37.9 -4.7 -64 | -75 | -10.8 | -13.5 | -139 | -13.7 | -13.1 | -11.8 | -11.5 | -10.1 | -9.2 -7.6 -171.6
0.5%PC/0.5%LT,
MYs 2021-2026 -36.6 -4.5 -62 | -72 | -104 | -13.0 | -13.6 | -13.4 | -12.8 | -11.6 | -11.1 | -9.8 90 | -74 -166.5
0.5%PC/0.5%LT,
MYs 2021-2026,
AC/Off-Cycle -34.6 -4.2 -59 | -66 | -9.8 | -124 | -12.7 | -12.5 | -11.7 | -104 | -9.7 90 | -8.1 -6.7 -154.2
Phaseout
1.0%PC/2.0%LT,
MYs 2021-2026 -30.4 -3.7 -5.3 -60 | -83 | -10.7 | -11.0 | -11.0 | -10.3 | -9.0 | -8.8 -80 | -74 | -6.2 -136.1
1.0%PC/2.0%LT,
MYs 2022-2026 -22.5 24 | 34 | 3.7 | -5.7 -7.7 -89 | -8.8 -7.8 74 | -66 | -6.7 | -6.1 -5.1 -102.7
2.0%PC/3.0%LT,
MYs 2021-2026 -21.7 2.5 3.5 -4.0 | -6.0 -8.0 | -83 -8.0 | -69 -6.5 -5.7 -59 | 5.2 -4.5 -96.5
2.0%PC/3.0%LT,
MYs 2021-2026,
AC/Off-Cycle -14.1 -1.6 2.6 | 3.0 | 4.6 -6.1 -5.7 -5.1 -39 -3.3 2.6 | -3.8 -3.1 -2.6 -62.1
Phaseout
2.0%PC/3.0%LT,
MYs 2022-2026 -13.7 -14 | 20 | 2.2 -3.3 -4.7 -5.3 5.4 | 4.7 -4.2 -3.3 -4.5 -39 -3.4 -62.1

52




Table 1-45 - Incremental Total Costs by Societal Perspective, Light Trucks,
7% Discount Rate, CAFE (Billions of 20169%)

MY

Licht Truck 1977- MY MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY MY
g ueKs 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
0.0%PC/0.0%LT,
MYs 2021-2026 -172 | 2.0 | -55 | -83 | -10.1 | -14.8 | -15.3 | -15.7 | -15.7 | -15.9 | -16.1 | -15.8 | -15.6 | -15.1 -183.1
0.5%PC/0.5%LT,
MYs 2021-2026 -156 | -1.8 | 47 | -73 | 9.1 | -139 | -144 | -148 | -14.9 | -15.2 | -15.1 | -14.8 | -14.6 | -14.1 -170.3
0.5%PC/0.5%LT,
MYs 2021-2026,
AC/Off-Cycle -149 | -1.7 | 4.1 -6.4 | -83 | -12.9 | -13.5|-140 | -14.1 | -144 | -142 | -13.8 | -13.5 | -13.0 -158.8
Phaseout
1.0%PC/2.0%LT,
MYs 2021-2026 -122 | -14 | 3.6 | -57 | -7.1 | -11.1 | -11.5 | -12.1 | -12.0 | -12.2 | -11.6 | -10.9 | -10.6 | -10.0 -132.0
1.0%PC/2.0%LT,
MYs 2022-2026 -8.5 08 | 26 | -46 | -56 | -85 | -88 | -89 | -8.8 | -8.7 | -8.1 7.6 | <73 | -6.9 -95.6
2.0%PC/3.0%LT,
MYs 2021-2026 -8.3 -09 | -2.3 37 | 49 | 7.7 | 7.8 | -8.1 80 | -7.7 | -6.7 | -6.0 | -5.7 | -5.3 -83.2
2.0%PC/3.0%LT,
MYs 2021-2026,
AC/Off-Cycle -5.4 -06 | -1.3 -1.5 | 25| -40 | -3.8 | 46 | 46 | 40 | 2.7 | 23 -1.9 | -1.8 -40.9
Phaseout
V) 0
2.0%PC/3.0%LT, -4.4 -0.3 -09 | -1.6 | 2.3 38 | 37 | 40 | 42 | 43 34 | 3.0 | 27 | 2.6 -41.1

MYs 2022-2026
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Table 1-46 - Incremental Total Costs by Societal Perspective, Light Trucks,

7% Discount Rate, CO; (Billions of 2016%)

Lisht Truck 11;/17‘;_ MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY MY
g ueKs 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
0.0%PC/0.0%LT,
MYs 2021-2026 -20.6 -2.3 56 | -84 | -9.8 | -134 | -140 ]| -15.6 | -16.0 | -16.4 | -17.7 | -18.2 | -18.7 | -18.8 -195.5
0.5%PC/0.5%LT,
MYs 2021-2026 -19.3 2.1 -52 | -80 | -93 | -12.8 | -13.3 | -149 | -153 | -15.7 | -16.9 | -17.5 | -18.0 | -18.2 | -186.5
0.5%PC/0.5%LT,
MYs 2021-2026,
AC/Off-Cycle -17.8 -1.9 49 | -76 | -89 | -12.5]-13.0 | -144 | -14.8 | -149 | -154 | -15.7 | -16.0 | -16.1 -174.0
Phaseout
1.0%PC/2.0%LT,
MYs 2021-2026 -14.5 -1.5 -4.1 -64 | -7.5 | -10.7 | -11.1 | -12.3 | -12.5 | -12.6 | -129 | -13.3 | -13.3 | -13.3 -146.0
1.0%PC/2.0%LT,
MYs 2022-2026 -9.6 -1.1 -3.1 46 | -53 -7.6 | -7.8 -8.8 -8.8 -8.5 -8.8 -9.1 9.3 -9.7 -102.0
2.0%PC/3.0%LT,
MYs 2021-2026 9.1 -0.9 30 | 44 | -54 -8.1 -8.2 9.3 9.1 -84 | -80 | -74 | -7.3 -7.5 -95.9
2.0%PC/3.0%LT,
MYs 2021-2026,
AC/Off-Cycle -6.3 -0.7 -19 | 2.7 | -3.6 54 | 54 | -6.5 -6.4 -5.8 -5.2 -42 | -3.8 -3.2 -61.0
Phaseout
2.0%PC/3.0%LT,
MY's 2022-2026 -5.9 -0.7 -1.8 29 | 3.7 -5.1 -5.2 5.7 | 54 -5.0 | 4.7 -4.1 -4.2 -4.4 -58.6
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Table 1-47 - Incremental Total Costs by Societal Perspective, Combined,
7% Discount Rate, CAFE (Billions of 20169%)

Passenger Cars and 11;/[7‘;_ MY MY MY MY MY MY MY MY MY MY | MY | MY MY MY
Light Trucks 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

0.0%PC/0.0%LT,

MYs 2021-2026 -539 | -6.2 | -109 | -144 | -189 | -27.6 | -289 | -29.1 | -27.8 | -26.6 | -25.0 | -23.0 | -22.1 | -20.9 | -3353

0.5%PC/0.5%LT,

MYs 2021-2026 -50.6 | -59 | -98 | -13.2 | -17.7 | -26.3 | -27.7 | -27.9 | -26.6 | -25.4 | -23.6 | -21.9 | -21.0 | -19.9 | -317.5

0.5%PC/0.5%LT,

MYs 2021-2026,

AC/Off-Cycle -47.6 | -54 | -89 | -12.0 | -16.6 | -249 | -26.3 | -26.4 | -25.2 | -24.0 | -21.9 | -20.6 | -19.6 | -18.5 | -298.0

Phaseout

1.0%PC/2.0%LT,

MY's 2021-2026 -419 | 49 | -80 | -10.8 | -15.0 | -22.6 | -23.9 | -24.2 | -23.0 | -21.7 | -193 | -17.9 | -17.0 | -16.0 | -266.2

1.0%PC/2.0%LT,

MYs 2022-2026 -320 | 32 | -54 | -79 | -11.5 | -175 | -19.6 | -19.6 | -18.5 | -17.2 | -149 | -14.1 | -13.3 | -12.5 | -207.1

2.0%PC/3.0%LT,

MY's 2021-2026 -295 | 33 | =57 | -7.8 | -11.5|-174 | -179 | -17.8 | -16.0 | -15.1 | -12.1 | -11.7 | -10.9 | -10.3 | -187.0

2.0%PC/3.0%LT,

MYs 2021-2026,

AC/Off-Cycle -183 | 22 | -39 | 47 | 81 |-119]|-119|-11.7 | -10.0 | -8.7 | -53 | -64 | -55 | -53 -113.9

Phaseout

2.0%PC/3.0%LT,

MYs 2022-2026 -180 | -1.7 | 27 | -39 | -7.1 | -109 | -11.9 | -12.0 | -11.3 | -104 | -7.7 | -79 | -7.2 | -6.8 -119.4
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Table 1-48 - Incremental Total Costs by Societal Perspective, Combined,

7% Discount Rate, CO; (Billions of 2016%)

Passenger Cars and 11;[7‘;_ MY MY MY MY MY MY MY | MY MY MY | MY MY | MY MY
Light Trucks 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
0, 0,

(2)602/10_1;%/206'0A)LT’MYS -585 | -7.0 | -12.1 | -15.9 | -20.6 | -26.8 | -28.0 | -29.3 | -29.1 | -28.2 | -29.1 | -28.3 | -27.8 | -26.4 | -367.1
o o

(2)52/{’3%/206'5A)LT’MYS -559 | -6.7 | -11.4 | -152 | -19.7 | -25.8 | -26.9 | -28.3 | -28.1 | -27.3 | -27.9 | -27.3 | -27.0 | -25.6 | -353.1

0.5%PC/0.5%LT, MYs

2021-2026, AC/Oft- -524 | -6.1 | -10.8 | -14.2 | -18.7 | -24.8 | -25.7 | -26.8 | -26.5 | -25.3 | -25.1 | -24.7 | -24.1 | -22.8 | -328.0

Cycle Phaseout

o o

éboz/{)g(())QZéOA)LT,MYs -449 | 52 | 94 | -12.3 | -15.8 | -21.5 | -22.2 | -23.2 | -22.8 | -21.5 | -21.7 | -21.3 | -20.7 | -19.5 | -282.0

1.0%PC/2.0%LT, MYs

2022-2026 -32.1 | 35 | 64 | -83 | -11.0 | -153 | -16.7 | -17.6 | -16.5 | -15.9 | -15.4 | -15.9 | -154 | -14.7 | -204.7
o o

2.0%PC/3.0%LT, MYs -30.8 | -34 | -64 | -84 | -11.3 | -16.0 | -16.5 | -17.3 | -16.0 | -14.8 | -13.7 | -13.3 | -12.4 | -12.0 | -1924

2021-2026

2.0%PC/3.0%LT, MYs

2021-2026, AC/Oft- 204 | 23 | 45| 57 | 81 |-11.5|-11.2|-11.6 | -103 | 9.1 | -7.7 | -8.0 | -69 | -59 -123.2

Cycle Phaseout

2.0%PC/3.0%LT, MYs

2022-2026 -195 | 21 | 38 | -52 | -70 | 9.8 | -10.5|-11.1 | -10.0 | -9.2 | -8.0 | -8.6 | -8.1 | -7.8 -120.6
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Table 1-49 - Present Value of Lifetime Societal Benefits, Passenger Cars,

7% Discount Rate, CAFE (Billions of 20169%)

Passencer Cars 11;!7‘,{7_ MY MY | MY MY MY MY | MY | MY MY | MY | MY | MY | MY MY
g 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
0.0%PC/0.0%LT, MYs
2021-2026 16.0 05 | -09 | -19 | 43 | -81 |-102|-11.2 | -11.9 | -12.1 | -12.0 | -11.5 | -10.8 | -10.3 -88.7
0.5%PC/0.5%LT, MYs
2001-2026 15.2 05 | -09 | -19 | 43| -78 | -99 |-109 | -11.6 | -11.8 | -11.7 | -11.1 | -10.5 | -9.9 -86.7
0.5%PC/0.5%LT, MYs
2021-2026, AC/Oft- 14.2 04 | -09 | 20 | 43 | -7.7 | 9.7 | -10.7 | -11.4 | -11.5 | -11.2 | -10.4 | 9.8 | -9.3 -84.2
Cycle Phaseout
1.0%PC/2.0%LT, MYs
2021-2026 12.9 02 | -09 | -1.8 | 42 | -75 | 94 | -10.2 | -10.8 | -11.0 | -10.5 | -9.6 | -89 | -8.4 -80.0
1.0%PC/2.0%LT, MYs
2022-2026 10.2 0.4 00 | 04 | 26 | -52 | -68 | -80 | -85 | 8.7 | -83 | -76 | -7.1 | -6.7 -59.3
2.0%PC/3.0%LT, MYs
2021-2026 9.2 00 | -10 | 20 | 41 | -68 | -7.8 | -83 | 80 | -79 | -6.8 | -6.1 | -5.6 | -5.2 -60.2
2.0%PC/3.0%LT, MYs
2021-2026, AC/Oft- 5.6 03 | -13 | 2.1 | 41| -62 | -69 | -70 | -6.6 | -6.2 | -47 | -39 | 3.6 | 33 -50.7
Cycle Phaseout
0, 0,
2.0%PC/3.0%LT, MYs 5.9 02 | 02| 06 | 25| 44 | 54 | 60 | -64 | -64 | -54 | 47 | 43 | 4.0 -44.0

2022-2026
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Table 1-50 - Present Value of Lifetime Societal Benefits, Passenger Cars,
7% Discount Rate, CO; (Billions of 2016%)

P noer Car 11\9/[7‘;_ MY MY MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY MY
assenger Lars 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

0.0%PC/0.0%LT,

MYs 2021-2026 16.5 0.8 -1.3 -2.5 -5.6 -8.6 | -10.8 | -124 | -13.7 | -14.3 | -15.2 | -15.2 | -14.7 | -14.3 -111.2

0.5%PC/0.5%LT,

MYs 2021-2026 15.9 0.9 -1.1 2.3 -5.3 -8.1 | -10.2 | -11.8 | -13.0 | -13.7 | -14.5 | -14.5 | -14.2 | -13.8 -105.7

0.5%PC/0.5%LT,

MYs 2021-2026,

AC/Off-Cycle 15.1 0.7 -1.2 2.1 -5.0 -7.8 96 | -112 1| -123 | -12.7 | -13.0 | -12.8 | -12.3 | -11.9 -96.2

Phaseout

1.0%PC/2.0%LT,

MYs 2021-2026 13.2 0.6 -1.2 -2.0 -4.0 -6.5 -8.0 93 |-102 | -10.3 | -11.1 | -11.0 | -10.5 | -10.1 -80.4

1.0%PC/2.0%LT,

MYs 2022-2026 9.8 0.7 -0.3 -0.8 2.4 -4.4 -5.4 -6.5 -6.4 -6.5 -7.0 -7.0 -6.8 -6.7 -49.6

2.0%PC/3.0%LT,

MYs 2021-2026 9.4 04 -0.6 -1.2 -2.9 -4.9 -5.9 -6.7 -6.3 -6.1 -6.1 -6.0 -5.7 -5.5 -48.1

2.0%PC/3.0%LT,

MYs 2021-2026,

AC/Off-Cycle 6.1 0.1 -0.9 -1.3 2.8 -4.3 -4.9 -5.3 -4.7 -4.4 -3.8 -3.5 -3.3 -3.0 -36.0

Phaseout

2.0%PC/3.0%LT,

MYs 2022-2026 6.0 0.3 -0.4 -0.8 -1.4 2.7 -3.3 -3.9 3.5 -3.9 -3.8 -3.7 -3.6 -3.5 -28.2
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Table 1-51 - Present Value of Lifetime Societal Benefits, Light Trucks,
7% Discount Rate, CAFE (Billions of 20169%)

Licht Truck 11;/17‘;_ MY MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY MY
8 ucks 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
0.0%PC/0.0%LT,
MY's 2021-2026 10.6 05| -36 | -59 | -7.8 | -12.8 | -13.0 | -12.7 | -12.7 | -12.8 | -12.4 | -11.4 | -10.5 | -9.6 -115.1
0.5%PC/0.5%LT,
MY's 20212026 9.7 05| -28 | -49 | -6.8 | -11.8|-12.1|-119 | -119 | -12.0 | -11.3 | -10.4 | -9.5 | -8.7 -104.9
0.5%PC/0.5%LT,
MYs 2021-2026,
AC/Off-Cycle 9.2 05| -26 | -44 | -63 | -110|-11.3 | -11.1 | -11.1 | -11.2 | -104 | -9.5 | -8.8 | -8.1 -97.2
Phaseout
1.0%PC/2.0%LT,
MYs 2021-2026 7.6 -0.7 | -2.3 38 | -50 | -88 | -89 | -88 | -87 | -89 | -79 | -73 -6.8 | -6.2 -76.5
1.0%PC/2.0%LT,
MY's 2022-2026 5.3 -0.1 -14 | 28 | -3.7 | -6.1 -68 | 6.6 | -65 | -6.6 | -58 | -54 | -50 | 4.6 -55.8
2.0%PC/3.0%LT,
MYs 2021-2026 5.1 08 | -1.8 | 28 | -39 | -64 | -60 | 57 | 54 | -56 | 47 | 44 | 4.1 -3.8 -50.2
2.0%PC/3.0%LT,
MYs 2021-2026,
AC/Off-Cycle 33 09 | -14 | -16 | 25 | 42 | 34 | 34 | 30 | 28 | -1.5 | -1.3 -1.3 -1.2 -25.0
Phaseout
2.0%PC/3.0%LT,
MY's 2022-2026 2.8 02| -07 | -12 ] -1.8 | -3.0 | -3.0 | -3.1 -3.1 35| 26 | 24 | 22 | 21 -26.1
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Table 1-52 - Present Value of Lifetime Societal Benefits, Light Trucks,

7% Discount Rate, CO; (Billions of 2016%)

Lisht Truck 11;/17‘;_ MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY MY
g ueKs 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
0.0%PC/0.0%LT,
MYs 2021-2026 12.7 0.5 -3.0 | -5.8 -7.8 | -12.3 | -13.1 | -13.1 | -13.2 | -12.7 | -13.0 | -12.0 | -11.7 | -109 | -1154
0.5%PC/0.5%LT,
MYs 2021-2026 11.9 0.5 24 | 5.1 7.1 | -11.5 | -124 | -124 | -12.6 | -12.1 | -12.1 | -11.5 | -11.2 | -10.4 | -108.4
0.5%PC/0.5%LT,
MYs 2021-2026,
AC/Off-Cycle 11.0 04 -2.5 -5.1 72 | -11.5 | -12.3 | -12.2 | -123 | -11.4 | -10.7 | -10.1 | -9.8 9.1 -102.8
Phaseout
1.0%PC/2.0%LT,
MYs 2021-2026 9.0 0.2 2.1 42 | -59 | -9.7 | -10.3 | -10.3 | -10.3 | -9.6 -8.7 -8.1 7.6 | -7.1 -84.7
1.0%PC/2.0%LT,
MY's 2022-2026 6.0 0.0 -1.5 29 | -3.8 -6.4 -6.7 -7.0 | -6.6 -6.6 -59 | -5.8 -5.7 -5.4 -58.1
2.0%PC/3.0%LT,
MYs 2021-2026 5.7 0.0 -1.6 | 29 | 4.1 -7.2 74 | 73 -6.9 -6.6 -5.5 -4.8 -4.5 -4.3 -57.5
2.0%PC/3.0%LT,
MYs 2021-2026,
AC/Off-Cycle 39 -0.2 -1.2 2.1 -3.1 -5.1 -5.1 -50 | 4.6 -4.2 -3.1 24 | 22 -1.6 -36.0
Phaseout
2.0%PC/3.0%LT,
MYs 2022-2026 3.6 -0.1 -1.2 22 | -3.1 -4.5 -4.5 -4.8 -4.5 -4.2 -3.2 2.8 -2.9 2.7 -37.0
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Table 1-53 - Present Value of Lifetime Societal Benefits, Combined,
7% Discount Rate, CAFE (Billions of 20169%)

Passenger Cars and 113/17‘;_ MY MY MY MY MY MY MY MY MY MY | MY | MY MY MY
Light Trucks 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
0, 0,

gboz/l()g%/zoéOA)LT’MYs 26.6 0.1 | 45 | -79 | -12.1 | -20.8 | -23.2 | -23.9 | -24.6 | -249 | -24.5 | -22.9 | -21.3 | -19.9 | -203.8
0 o

0.5%PC/0.5%LT, MY 249 | -0.1 | -3.7 | -6.8 | -11.1 | -19.6 | -22.0 | -22.8 | -23.5 | -23.8 | -23.0 | -21.4 | -19.9 | -18.7 | -191.4

2021-2026

0.5%PC/0.5%LT, MYs

2021-2026, AC/Oft- 234 | -0.1 | 3.5 | -64 | -10.6 | -18.7 | -21.0 | -21.7 | -22.5 | -22.7 | -21.5 | -19.9 | -18.5 | -17.4 | -181.1

Cycle Phaseout

0 o

1.0%PC/2.0%LT, MYs 205 | -04 | 32 | 57 | 92 | -163 | -183 | -19.0 | -19.5 | -19.9 | -183 | -16.9 | -15.7 | -14.6 | -156.5

2021-2026

1.0%PC/2.0%LT, MYs

2022-2026 15.5 03 | -14 | 32 | -63 | -11.3 | -13.6 | -14.6 | -15.0 | -15.3 | -14.1 | -13.0 | -12.1 | -11.2 | -115.3

2.0%PC/3.0%LT, MYs

20212026 143 | -08 | -29 | 47 | -79 | -13.1 | -13.8 | -14.0 | -13.3 | -13.5 | -11.5 | -10.5 | -9.7 | -9.0 -110.4

2.0%PC/3.0%LT, MYs

2021-2026, AC/Oft- 8.9 -12 | 27 | -37 | -6.6 |-104]|-103 |-104| 96 | -91 | -62 | -52 | 49 | -45 -75.7

Cycle Phaseout

2.0%PC/3.0%LT, MY

2022-2026 8.7 00 | -09 | -18 | 43 | -74 | 84 | 91 | 95 | 99 | -79 | -7.1 | -6.5 | -6.1 -70.2
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Table 1-54 - Present Value of Lifetime Societal Benefits, Combined,
7% Discount Rate, CO; (Billions of 2016%)

Passenger Cars and 11;[7‘;_ MY MY MY MY MY MY MY | MY MY MY | MY MY | MY MY
Light Trucks 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
0, 0,

(2)602/10_1;%/206'0A)LT’MYS 29.2 13 | 42 | -83 | -134|-20.8|-23.9 | -255|-269 | -26.9 | -28.2 | -27.2 | -26.4 | -25.1 | -226.3
o o

0.5%PC/0.5%LT, MYs 27.8 14 | 35 | -74 | -12.4 | -19.6 | -22.6 | -24.2 | -25.6 | -25.8 | -26.6 | -26.0 | -25.4 | -24.2 | -214.1

2021-2026

0.5%PC/0.5%LT, MYs

2021-2026, AC/Oft- 26.0 1.1 | 3.7 | -73 | -122 | -19.2 | -22.0 | -23.4 | -24.6 | -24.1 | -23.6 | -22.9 | -22.1 | -21.0 | -199.0

Cycle Phaseout

o o

1.0%PC/2.0%LT, MYs 222 08 | 33 | -62 | 99 |-162 | -183 | -19.6 | -20.5 | -20.0 | -19.7 | -19.1 | -18.1 | -17.2 | -165.0

2021-2026

1.0%PC/2.0%LT, MYs

2022-2026 15.8 07 | -1.7 | -3.6 | -6.2 | -10.7 | -12.1 | -13.4 | -13.0 | -13.1 | -13.0 | -12.8 | -12.5 | -12.1 | -107.7
o o

2.0%PC/3.0%LT, MYs 15.1 03 | 23 | 42 | -7.0 | -12.1 | -13.3 | -14.0 | -13.2 | -12.7 | -11.6 | -10.8 | -10.2 | -9.7 -105.6

2021-2026

2.0%PC/3.0%LT, MYs

2021-2026, AC/Oft- 100 | -0.1 | 2.1 | -34 | -58 | -94 | -99 |-103| 94 | -86 | -69 | -59 | -55 | -4.6 -71.9

Cycle Phaseout

2.0%PC/3.0%LT, MYs

2022-2026 9.6 02 | -16 | -3.0 | 45 | -71 | -78 | -86 | -81 | -81 | -7.1 | -6.5 | -6.5 | -6.3 -65.2
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Table 1-55 - Present Value of Net Total Benefits, Passenger Cars,
7% Discount Rate, CAFE (Billions of 20169%)

Passeneer Car 11;47‘;_ MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY
RS AT ote | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

0.0%PC/0.0%LT,

MYs 2021-2026 52.7 4.8 4.5 4.2 4.5 4.8 34 2.2 02 | -15 | 32 | 43 | 44 | 45 63.4

0.5%PC/0.5%LT,

MYs 2021-2026 50.2 4.6 4.2 4.0 43 4.6 34 2.1 0.1 -1.5 | 32 | 40 | 41 | 42 60.5

0.5%PC/0.5%LT,
MYs 2021-2026,
AC/Off-Cycle
Phaseout

46.9 4.2 3.9 3.6 4.0 43 3.1 1.7 -02 | -1.8 | -34 | 3.7 | -3.7 | -3.8 55.0

1.0%PC/2.0%LT,

MY's 2021-2026 42.5 3.7 3.5 33 3.7 4.0 3.1 1.9 0.1 -1.5 | 28 | 26 | 24 | 24 54.1

1.0%PC/2.0%LT,

MY's 2022-2026 33.7 2.8 2.8 2.8 33 3.9 4.0 2.7 12 | -02 | -1.5 | -1.2 | -1.1 | -1.1 523

2.0%PC/3.0%LT,

MY's 2021-2026 30.5 24 23 2.2 2.6 2.9 23 1.4 0.1 -05 | -14 | -03 | -04 | -03 43.7

2.0%PC/3.0%LT,
MYs 2021-2026,
AC/Off-Cycle
Phaseout

18.6 1.3 1.3 1.1 1.5 1.7 1.1 00 | -1.1 | -1.6 | -2.1 0.2 0.0 0.1 224

2.0%PC/3.0%LT,

MY's 2022-2026 19.4 1.5 1.7 1.7 2.2 2.7 2.9 2.0 0.7 | -02 | -1.1 0.2 0.2 0.2 34.2
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Table 1-56 - Present Value of Net Total Benefits, Passenger Cars,

7% Discount Rate, CO; (Billions of 2016%)

P noer Car 11;/17‘;_ MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY MY
assenger L.ars 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

0.0%PC/0.0%LT,
MYs 2021-2026 54.4 5.5 5.2 49 5.2 4.9 3.1 1.3 -0.6 | -2.5 37 | 52 | -5.6 -6.7 60.4
0.5%PC/0.5%LT,
MYs 2021-2026 52.6 5.4 5.1 49 5.1 4.9 35 1.6 0.2 | 2.1 34 | 47 | -52 -6.5 60.9
0.5%PC/0.5%LT,
MYs 2021-2026,
AC/Off-Cycle 49.7 4.9 4.7 4.5 4.7 4.6 3.1 1.3 -0.5 23 3.3 -3.8 -4.2 -5.2 58.3
Phaseout
1.0%PC/2.0%LT,
MYs 2021-2026 43.6 4.3 4.1 4.0 4.3 4.2 3.0 1.6 0.1 -1.3 2.2 3.0 | -3.1 -3.9 55.7
1.0%PC/2.0%LT,
MYs 2022-2026 32.3 3.1 3.1 3.0 33 33 3.5 2.3 1.4 0.9 -04 | -03 -0.7 | -1.7 53.1
2.0%PC/3.0%LT,
MYs 2021-2026 31.1 2.9 2.8 2.8 3.1 3.1 2.4 1.3 0.6 0.3 -04 | -0.1 -0.5 -1.0 48.4
2.0%PC/3.0%LT,
MYs 2021-2026,
AC/Off-Cycle 20.2 1.7 1.8 1.7 1.8 1.8 0.9 -02 | -09 | -1.1 -1.2 0.2 -0.1 -0.4 26.1
Phaseout
2.0%PC/3.0%LT,
MYs 2022-2026 19.6 1.7 1.6 1.5 1.9 2.0 2.1 1.6 1.1 04 -0.6 0.8 0.3 -0.1 33.8
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Table 1-57 - Present Value of Net Total Benefits, Light Trucks,
7% Discount Rate, CAFE (Billions of 20169%)

Lisht Truck 11;[7‘;_ MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY MY
g ueKs 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

0.0%PC/0.0%LT,
MYs 2021-2026 27.8 1.5 1.9 2.3 2.3 2.0 2.3 3.0 3.0 3.1 3.7 4.4 5.2 5.5 68.1
0.5%PC/0.5%LT,
MYs 2021-2026 253 1.3 1.9 2.4 2.4 2.1 2.4 3.0 3.0 3.1 3.8 4.5 5.2 5.4 65.6
0.5%PC/0.5%LT,
MYs 2021-2026,
AC/Off-Cycle 24.1 1.1 1.5 2.0 2.0 1.9 2.2 29 3.0 32 3.8 4.3 4.7 4.9 61.8
Phaseout
1.0%PC/2.0%LT,
MYs 2021-2026 19.8 0.7 1.3 1.8 2.1 2.3 2.6 33 33 34 3.8 3.6 3.8 3.8 55.5
1.0%PC/2.0%LT,
MYs 2022-2026 13.8 0.6 1.2 1.8 1.9 2.4 2.0 2.3 2.3 2.1 2.4 2.3 2.4 2.4 39.8
2.0%PC/3.0%LT,
MYs 2021-2026 13.4 0.1 0.5 0.9 1.1 1.3 1.7 2.4 2.7 2.1 2.0 1.6 1.6 1.6 33.0
2.0%PC/3.0%LT,
MYs 2021-2026,
AC/Off-Cycle 8.7 -0.2 -0.1 -0.1 0.0 -0.2 0.4 1.2 1.6 1.2 1.2 1.0 0.6 0.6 15.9
Phaseout
2.0%PC/3.0%LT,
MYs 2022-2026 7.2 0.2 0.2 0.3 0.6 0.8 0.6 0.9 1.1 0.8 0.8 0.6 0.5 0.5 15.0
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Table 1-58 - Present Value of Net Total Benefits, Light Trucks,

7% Discount Rate, CO; (Billions of 2016%)

Lisht Truck 11;/17‘;_ MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY MY
g ueKs 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

0.0%PC/0.0%LT,
MYs 2021-2026 333 2.7 2.7 2.7 1.9 1.1 0.9 2.5 2.8 3.7 4.7 6.2 7.0 7.9 80.2
0.5%PC/0.5%LT,
MYs 2021-2026 31.2 2.7 2.9 2.9 2.2 1.3 0.9 2.5 2.7 3.6 4.8 6.0 6.8 7.8 78.1
0.5%PC/0.5%LT,
MYs 2021-2026,
AC/Off-Cycle 28.8 2.2 2.4 2.5 1.8 1.0 0.6 2.2 2.5 3.5 4.8 5.6 6.2 7.0 71.1
Phaseout
1.0%PC/2.0%LT,
MYs 2021-2026 23.5 1.7 2.0 2.2 1.6 1.1 0.9 2.0 2.1 2.9 4.2 5.2 5.7 6.2 61.3
1.0%PC/2.0%LT,
MYs 2022-2026 15.6 1.2 1.6 1.7 1.5 1.2 1.1 1.9 2.2 1.9 2.8 34 3.6 4.3 439
2.0%PC/3.0%LT,
MYs 2021-2026 14.8 0.9 1.4 1.5 1.2 0.9 0.9 1.9 2.1 1.8 2.5 2.6 2.8 32 38.4
2.0%PC/3.0%LT,
MYs 2021-2026,
AC/Off-Cycle 10.1 0.5 0.7 0.6 0.5 0.2 0.4 1.5 1.8 1.6 2.1 1.8 1.6 1.7 25.0
Phaseout
2.0%PC/3.0%LT,
MYs 2022-2026 9.5 0.5 0.6 0.7 0.7 0.6 0.6 0.9 0.9 0.8 1.5 1.3 1.3 1.7 21.6
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Table 1-59 - Present Value of Net Total Benefits, Combined,
7% Discount Rate, CAFE (Billions of 20169%)

Passenger Cars and 11;/17‘7{_ MY MY MY MY MY MY MY MY MY | MY | MY MY MY MY

Light Trucks 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
0.0%PC/0.0%LT, MYs
2021-2026 80.5 6.3 6.4 6.5 6.8 6.8 5.7 52 32 1.6 0.5 0.2 0.8 1.0 131.5
0.5%PC/0.5%LT, MYs
20212026 75.4 5.8 6.2 6.4 6.6 6.7 5.7 5.1 3.1 1.6 0.7 0.5 1.1 1.2 126.1
0.5%PC/0.5%LT, MYs
2021-2026, AC/Oft- 71.0 53 54 5.6 6.0 6.2 53 4.7 2.8 1.3 0.4 0.6 1.0 1.2 116.8
Cycle Phaseout
1.0%PC/2.0%LT, MYs
2021-2026 62.4 4.4 4.8 5.1 5.8 6.3 5.7 52 3.4 1.9 0.9 1.0 1.3 1.4 109.7
1.0%PC/2.0%LT, MYs
2022-2026 47.5 3.5 4.0 4.6 52 6.3 6.0 5.0 3.5 1.9 0.9 1.1 1.3 1.3 92.0
2.0%PC/3.0%LT, MY
2021-2026 43.9 2.5 2.8 3.1 3.6 4.3 4.0 3.8 2.7 1.6 0.6 1.3 1.2 1.3 76.7
2.0%PC/3.0%LT, MY
2021-2026, AC/Oft- 273 1.1 1.2 1.0 1.6 1.6 1.5 1.3 05 | -03 | -09 1.2 0.7 0.7 383
Cycle Phaseout

0, 0,
2.0%PC/3.0%LT, MYs 26.6 1.7 1.9 2.1 2.8 3.5 3.5 2.9 1.8 06 | -02 | 0.8 0.6 0.7 49.2

2022-2026
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Table 1-60 - Present Value of Net Total Benefits, Combined,
7% Discount Rate, CO; (Billions of 2016%)

MY

Passenger Cars 1977- MY MY MY MY MY MY | MY | MY | MY | MY | MY | MY | MY MY
and Light Trucks 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
0.0%PC/0.0%LT,
MYs 2021-2026 87.7 8.2 7.8 7.6 7.1 6.0 4.0 3.8 2.3 1.2 1.0 1.1 1.4 1.2 140.5
0.5%PC/0.5%LT,
MYs 2021-2026 83.8 8.0 8.0 7.7 7.2 6.2 4.4 4.1 2.5 1.5 1.4 1.3 1.6 1.3 139.1
0.5%PC/0.5%LT,
MYs 2021-2026,
AC/Off-Cycle 78.5 7.2 7.1 7.0 6.5 5.6 3.7 3.5 2.0 1.2 1.5 1.8 2.0 1.8 129.3
Phaseout
1.0%PC/2.0%LT,
MYs 2021-2026 67.1 6.0 6.1 6.2 5.9 53 39 3.6 2.3 1.6 2.0 2.2 2.5 2.3 117.0
1.0%PC/2.0%LT,
MYs 2022-2026 479 4.3 4.7 4.7 4.8 4.6 4.6 4.2 3.5 2.8 2.5 3.1 2.8 2.6 97.0
2.0%PC/3.0%LT,
MYs 2021-2026 459 3.7 4.2 4.3 4.3 4.0 32 32 2.7 2.1 2.1 2.5 2.3 2.3 86.8
2.0%PC/3.0%LT,
MYs 2021-2026,
AC/Off-Cycle 30.4 2.2 2.4 2.2 2.3 2.1 1.3 1.3 1.0 0.6 0.8 2.0 1.4 1.3 51.2
Phaseout

0 1)
2.0%PC/3.0%LT, 29.1 2.3 2.2 2.2 2.5 2.6 2.7 2.5 2.0 1.2 0.9 2.1 1.6 1.6 55.4

MYs 2022-2026
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Table 1-61 - Billions of Gallons of Liquid Fuel Saved, Passenger Cars,
Undiscounted Over the Lifetime of the Model Year, CAFE

Passeneer Car 11;47‘;_ MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY
RIBETTAT ) ote | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

0.0%PC/0.0%LT,

MYs 2021-2026 10.7 0.9 0.5 0.1 -07 | 21 | 31 | -39 | 45| -51 | -55 | -56 | -57 | -5.7 -29.7

0.5%PC/0.5%LT,

MYs 2021-2026 10.1 0.8 0.4 0.1 -07 | -20 | -30 | -38 | 44 | 50 | -53 | -55 | -55 | -55 -29.3

0.5%PC/0.5%LT,
MYs 2021-2026,
AC/Off-Cycle
Phaseout

9.5 0.8 0.4 0.0 -08 | 2.1 | 30 | 3.7 | 44 | 49 | 52 | -51 | -5.1 | -5.1 -28.7

1.0%PC/2.0%LT,

MYs 2021-2026 8.6 0.6 0.3 0.0 -08 | 2.1 | 30 | 3.6 | 42 | 47 | 48 | -47 | -46 | -4.6 -27.7

1.0%PC/2.0%LT,

MY's 2022-2026 6.8 0.6 0.4 0.3 05 | -14 | -21 | -28 | 33| 37| -39 | 37| -37 | -3.6 -20.5

2.0%PC/3.0%LT,

MYs 2021-2026 6.0 0.4 0.0 -03 | -10 | 20 | -26 | 3.0 | 32 | 34 | 32 | 29 | 29 | -2.8 -20.9

2.0%PC/3.0%LT,
MYs 2021-2026,
AC/Off-Cycle
Phaseout

3.5 0.1 -02 | -05)|-12|-20 | 24| -27|-28)|-29|-241]-19 ]| -19 | -18 -19.1

2.0%PC/3.0%LT,

MYs 2022-2026 3.9 0.3 0.2 00 | -06 | -13 | -1.8 | 22 | 26 | 28 | 26 | 23 | 22 | -22 -16.1
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Table 1-62 - Billions of Gallons of Liquid Fuel Saved, Passenger Cars,

Undiscounted Over the Lifetime of the Model Year, CO>

P noer Car 11;/17‘7{_ MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY MY
assenger L.ars 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

0.0%PC/0.0%LT,
MYs 2021-2026 11.2 1.1 0.5 0.1 -09 | 220 | -3.1 -4.2 -5.1 -5.8 -6.8 7.4 | 7.7 -8.0 -38.1
0.5%PC/0.5%LT,
MYs 2021-2026 10.8 1.1 0.5 0.1 -09 | -19 | -29 4.0 | 4.8 -5.6 | -6.5 -7.1 -7.4 -7.8 -36.1
0.5%PC/0.5%LT,
MYs 2021-2026,
AC/Off-Cycle 10.2 1.0 04 0.1 -09 | -19 | -2.8 3.8 -4.6 -5.3 59 | -62 | -64 -6.7 -32.8
Phaseout
1.0%PC/2.0%LT,
MYs 2021-2026 8.9 0.8 0.3 0.0 -0.7 | -1.6 2.3 -3.2 -39 -4.3 5.0 | 54 ] -55 -5.7 -27.5
1.0%PC/2.0%LT,
MYs 2022-2026 6.7 0.7 04 0.3 -0.3 -1.0 -1.5 2.2 24 | 26 | -32 34 | -3.5 3.8 -15.6
2.0%PC/3.0%LT,
MYs 2021-2026 6.3 0.5 0.2 0.0 -06 | -1.3 -1.8 24 | 2.5 2.6 | 2.8 29 | -3.0 -3.1 -15.8
2.0%PC/3.0%LT,
MYs 2021-2026,
AC/Off-Cycle 4.0 0.3 -0.1 -0.2 07 | -1.3 -1.6 2.1 2.0 20 | -19 | -1.8 -1.8 -1.8 -13.0
Phaseout
2.0%PC/3.0%LT,
MYs 2022-2026 4.0 0.4 0.1 0.0 -0.2 | -0.7 -0.9 -1.3 -1.3 -1.6 | -1.8 -1.8 -1.9 -2.0 9.0
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Table 1-63 - Billions of Gallons of Liquid Fuel Saved, Light Trucks,

Undiscounted Over the Lifetime of the Model Year, CAFE

Licht Truck 11;/17‘7{_ MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY MY
8 ucks 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

0.0%PC/0.0%LT,
MY's 2021-2026 7.4 0.3 -0.8 -1.7 | 2.5 -4.5 -4.8 -5.0 | 53 -5.6 -5.7 54 | -5.1 -4.8 -43.4
0.5%PC/0.5%LT,
MYs 2021-2026 6.8 0.2 06 | -1.3 22 | 4.2 -4.5 -4.7 -5.0 -5.3 -5.2 -49 | 4.6 -4.4 -39.9
0.5%PC/0.5%LT,
MYs 2021-2026,
AC/Off-Cycle 6.4 0.2 -0.5 -1.2 | 20 | -3.9 -4.3 4.4 | 4.7 -5.0 | 4.8 -4.5 -4.3 -4.1 -37.0
Phaseout
1.0%PC/2.0%LT,
MYs 2021-2026 5.3 0.1 -0.6 | -1.1 -1.6 | -3.2 34 | 35 -3.7 -4.0 | -3.7 36 | -34 3.2 -29.6
1.0%PC/2.0%LT,
MYs 2022-2026 3.8 0.2 -0.3 -0.8 -1.2 | 22 2.7 2.7 2.8 -3.1 2.8 27 | 2.6 2.5 -22.5
2.0%PC/3.0%LT,
MYs 2021-2026 35 -0.1 -0.5 -09 | -1.3 24 | 24 24 | 2.3 -2.6 2.3 2.3 2.2 2.1 -20.4
2.0%PC/3.0%LT,
MYs 2021-2026,
AC/Off-Cycle 2.1 -0.2 -0.5 -0.6 | -09 -1.7 -14 | -14 | -1.3 -1.3 -0.6 | -0.6 | -0.7 -0.6 -9.8
Phaseout
2.0%PC/3.0%LT,
MYs 2022-2026 2.0 0.0 -0.2 -04 | -06 | -1.1 -1.2 -1.3 -14 -1.7 -1.3 -1.3 -1.2 -1.2 -10.8
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Table 1-64 - Billions of Gallons of Liquid Fuel Saved, Light Trucks,

Undiscounted Over the Lifetime of the Model Year, CO>

Lisht Truck 11;/17‘7{_ MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY MY
g ueKs 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

0.0%PC/0.0%LT,
MYs 2021-2026 9.0 0.8 04 | -14 | 2.3 -4.2 -4.8 -5.0 | 53 -5.3 -5.7 54 | -5.5 -5.3 -40.7
0.5%PC/0.5%LT,
MYs 2021-2026 8.5 0.8 -0.2 -1.2 2.1 -39 -4.5 -4.8 -5.1 -5.1 -5.3 52 | 53 -5.1 -38.5
0.5%PC/0.5%LT,
MYs 2021-2026,
AC/Off-Cycle 7.7 0.7 04 | -1.3 22 | 4.0 -4.6 -4.8 -5.1 -4.8 -4.7 4.6 | 4.7 -4.5 -37.3
Phaseout
1.0%PC/2.0%LT,
MYs 2021-2026 6.3 0.5 -0.3 -1.1 -1.8 34 -3.9 -4.1 -4.3 -4.2 -39 | -3.8 -3.7 -3.6 -31.3
1.0%PC/2.0%LT,
MYs 2022-2026 4.3 0.3 -0.2 -0.8 -1.2 | 22 2.5 2.8 2.8 3.0 | 2.8 2.8 2.9 2.8 222
2.0%PC/3.0%LT,
MYs 2021-2026 39 0.2 04 | 09 | -14 | -2.6 -2.9 -3.0 | -3.0 30 | 26 | 24 | 2.3 2.3 -22.6
2.0%PC/3.0%LT,
MYs 2021-2026,
AC/Off-Cycle 2.6 0.1 -0.3 -0.7 -1.1 2.0 2.1 2.1 2.0 -1.9 -1.5 -1.2 | -1.2 -0.8 -14.2
Phaseout
2.0%PC/3.0%LT,
MYs 2022-2026 2.5 0.1 -0.3 -0.7 | -1.0 | -1.6 -1.8 2.0 | 2.0 20| -16 | -14 | -1.5 -1.6 -14.9

72




Table 1-65 - Billions of Gallons of Liquid Fuel Saved, Combined,

Undiscounted Over the Lifetime of the Model Year, CAFE

MY

Passenger Cars and 1977- MY MY MY MY MY MY MY MY | MY MY | MY | MY MY MY
Light Trucks 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

0.0%PC/0.0%LT, MYs

2021-2026 18.1 1.2 -04 | -15|-32|-66|-79 | -88 | -98 |-10.7|-11.2 [ -11.0 [ -10.8 | -10.6 -73.2

0.5%PC/0.5%LT, MYs

2021-2026 16.9 1.1 -02 | -13|-29|-62]-76 | -84 | -94 |-103|-10.5|-104 | -10.1 | -9.9 -69.2

0.5%PC/0.5%LT, MYs

2021-2026, AC/Off-Cycle | 15.9 1.0 -02 | -12|-28|-60|-73]-81 | -91 ] -98 1| -99 (-97 | 94| -93 -65.7

Phaseout

1.0%PC/2.0%LT, MYs

2021-2026 13.8 0.7 -03 | -11{|-25|-53}|-64]|-71)|-79 | -87 | -85 | -83 [ -8.0 [ -7.8 -57.4

1.0%PC/2.0%LT, MYs

2022-2026 10.6 0.7 0.1 05| -17 | -36 | -48 | -55]-61] -68 | -66 | -64 [ -63 [ -6.1 -43.0

2.0%PC/3.0%LT, MYs

2021-2026 9.5 0.2 05| -11|-24 |44 ]| -50 )| -54 ] -55]-61 | -55]|-521]-511]-49 -41.3

2.0%PC/3.0%LT, MYs

2021-2026, AC/Off-Cycle 5.7 -02 | -07{(-1.1 (-211|-37]-39]|-42] 41| 42| -30(-251]-25]-24 -28.9

Phaseout

) 0,

2.0%PC/3.0%LT, MYs 5.8 0.3 0.0 -03 | -12 | -25|-30]|-35]|-40 ] -45 ] -38 | -35|-34]-33 -27.0

2022-2026
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Table 1-66 - Billions of Gallons of Liquid Fuel Saved, Combined,
Undiscounted Over the Lifetime of the Model Year, CO>

MY

Passenger Cars 1977- MY MY MY | MY | MY | MY | MY MY | MY | MY | MY | MY | MY MY
and Light Trucks 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
0.0%PC/0.0%LT,

MY's 2021-2026 20.2 2.0 0.1 -1.3 32| -62 | -79 | 92 |-104 | -11.1 | -12.5 | -12.8 | -13.2 | -13.3 -78.8
0.5%PC/0.5%LT,

MYs 2021-2026 19.3 1.9 0.3 -1.1 29 | -58 | -74 | -87 | 99 | -10.7 | -11.8 | -12.3 | -12.7 | -12.8 -74.6
0.5%PC/0.5%LT,

MYs 2021-2026,

AC/Off-Cycle 17.9 1.7 0.0 -1.2 | -3.1 59 | -74 | -86 | 9.7 |-10.1 | -10.6 | -109 | -11.1 | -11.2 -70.1
Phaseout

1.0%PC/2.0%LT,

MYs 2021-2026 15.2 1.3 00 [ -11f-25{f-50|-62]-73]-82 ] -85 ]| -89 -92 | -92 | -93 -58.8

1.0%PC/2.0%LT,

MYs 2022-2026 10.9 1.0 0.2 -05]-15|-33]| 40| -50 ] -51{-56|-59]-62]|-64] -66 -37.8

2.0%PC/3.0%LT,

MYs 2021-2026 10.2 08 [ -01(-08{-191|-39] 47 ] -54)|-54]|-56]|-54/|-53]|-53]|-54 -38.3

2.0%PC/3.0%LT,
MYs 2021-2026,
AC/Off-Cycle
Phaseout

6.5 0.3 -041-09 | -18|-33]|-37]-42]-40| -40 | -34 ] -30] -30] -2.6 -27.2

2.0%PC/3.0%LT,

MY's 2022-2026 6.5 0.5 -0.1 | -07 | -13 | 23 | -27 | -34 | 34 | 3.6 | -34 | -32 | -34 [ -35 -23.9
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Table 1-67 - Change in Electricity Consumption (GW-h), Passenger Cars,
Undiscounted Over the Lifetime of the Model Year, CAFE

MY

Passenver Cars | 1077. | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY
ASSCREETTATS | o1e | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
0.0%PC/0.0%LT, - i - i . i - § -

MYs 20212026 | 147 | 7198 | 178 | =336 1332 1 500 | 1580 | 1,800 | 2,200 | 3,040 | 2,950 | 2,850 | 2.800 | 2,770 | 22031
0.5%PC/0.5%LT, - i - i - i - i -

MYs 20212026 | 41| IS | 17232011325 1 500 | 1580 | 1,810 | 2,200 | 3,040 | 2,950 | 2,870 | 2.820 | 2.800 | 2207
0.5%PC/0.5%LT,

MY 2021-2026, ; i - i ; i ] i ]
AC/Off-Cycle | ~132 | 141 162 100 514 476 1 570 | 1,650 | 2,050 | 2910 | 2,800 | 2,740 | 2,710 | 2,690 | 2104
Phaseout

1.0%PC/2.0%LT, - i - i . i - § -

MYs 20212026 | 17| 125 146 12293 1295 | 490 | 1580 | 1,780 | 2,180 | 3,030 | 2,940 | 2,910 | 2.900 | 2,890 | “220%
1.0%PC/2.0%LT, - i - i - i - i -

MYs 2022-2026 04 | -100 ) 1211 -269 1 -270 1,440 | 1,580 | 1,650 | 2,070 | 2,940 | 2,850 | 2,840 | 2,830 | 2,820 21,874
2.0%PC/3.0%LT, - i - i : i n i -

MYs 2021-2026 | S0 | 84 | 105 1-252 1-252 1 330 | 1440 | 1,520 | 1,930 | 2,810 | 2,730 | 2,760 | 2,740 | 2,750 | 20782
2.0%PC/3.0%LT,

MYs 2021-2026, i ] i ; i ] i ]
AC/Off-Cycle AL oAl -64 ) 210 ) 2091965 690 | 1,170 | 1,590 | 2,420 | 2,290 | 2,380 | 2,360 | 2,360 | 17190
Phaseout

2.0%PC/3.0%LT, - i - i - i - } -
MYs2022-2026 | 02 | | 7T | 225 | 225 |y 000 | 1,350 | 1.450 | 1,870 | 2,740 | 2.610 | 2,650 | 2,640 | 2,640 | T1782
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Table 1-68 - Change in Electricity Consumption (GW-h), Passenger Cars,
Undiscounted Over the Lifetime of the Model Year, CO>

MY

Passenver Cars | 1977, | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY
ASSCREELTATS ) ore | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

0.0%PC/0.0%LT, i i i i i i : i i §

MYs 20212026 | 01 | 7106 | 9T 321 1 090 | 1,120 | 1,280 | 2,830 | 2,740 | 2,690 | 2,980 | 4,220 | 4,540 | 4,430 | %6

0.5%PC/0.5%LT, i i i i i i i i i i

MYs 2021-2026 57162 1143 1321 090 | 1,120 | 1,340 | 2,880 | 2,800 | 2.760 | 3,060 | 4.310 | 4.620 | 4,490 | 2733

0.5%PC/0.5%LT,

MYSs 2021-2026, i i i i - i i i i i

AC/Off-Cycle J1a6 ) 199 30 S07 ) 660 | 1,110 | 1,320 | 2,890 | 2,800 | 2,770 | 3,070 | 4,350 | 4,690 | 4,570 | 2030

Phaseout

1.0%PC/2.0%LT, i i i i i i : i i §

MYs2021-2026 | 120 | 7133|125 1 3021 650 | 1130 | 1350 | 2,930 | 2,850 | 2,830 | 3,150 | 4.430 | 4,760 | 4.670 | 257

1.0%PC/2.0%LT, i i i i i i i i § i

MYs 2022-2026 (102 ] -106 ) -105 7-283 1 430 | 1,110 | 1370 | 2.960 | 2,890 | 2,910 | 3.230 | 4.560 | 4,890 | 4,800 | %34

2.0%PC/3.0%LT, i i i i i i 3 i i §

MYs 2021-2026 80 B2 1010 1,090 | 1,320 | 2,920 | 2,860 | 2,890 | 3,230 | 4,580 | 4930 | 4,760 | 01O

2.0%PC/3.0%LT,

MYs 2021-2026, i i i i i i i

AC/Off-Cycle SO AV e 20T AT A8 53T 140 | 2,000 | 2,150 | 2,520 | 3,930 | 3,830 | 3260 | 21712

Phaseout

2.0%PC/3.0%LT, i i i - i i §

MYs 2022-2026 S8 | -39 58 235 1 371|445 1260 1 eg0 | 1850 | 1,940 | 2.270 | 3,670 | 3,790 | 3.300 | 2019
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Table 1-69 - Change in Electricity Consumption (GW-h), Light Trucks,
Undiscounted Over the Lifetime of the Model Year, CAFE

MY

Lieht Trucks | 197 | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY
ght Trucks | 201 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

0.0%PC/0.0%LT, : : : : : :

Mys 20010026 | 52 | 57 | 191 | 4190 | 184 | 175 | azs | aass | oo el sl o |y g0 | 1ase | 11335

0.5%PC/0.5%LT, : : i : : :

MYs 20212026 | 7 | U | 187 | 186 180 [ -ATL | -I7S 182 )y 640 | 1640 | 1,650 | 1,680 | 1.720 | 1740 | M98

0.5%PC/0.5%LT,

MYs 2021-2026, : i i : : _

AC/Off-Cycle | ¥ | =48 | -183 1183 1 =177 =168 ) 701 1791y 630 1 1,640 | 1,650 | 1,680 | 1,710 | 1,730 | T3

Phaseout

1.0%PC/2.0%LT, : : : : : :

MYs 20212026 | > | 3¢ | 174 A7 68 | 60 A16S TN 630 | 1,630 | 1,640 | 1,660 | 1,680 | 1,700 | 1O

1.0%PC/2.0%LT, : : i : : :

MYs2022-2026 | 2> | 27 | 165 | -led polel | -156 ) IS IS5 1y 640 | 1610 | 1,620 | 1.640 | 1,660 | 1670 | 10813

2.0%PC/3.0%LT, : : i : : :

MYs2021-2026 | 20 | 19| o156 | -136 | -152 | Ads | 149 IS0 1 640 | 1610 | 10610 | 1,630 | 1,640 | 1660 | 101

2.0%PC/3.0%LT,

MYs 2021-2026, : i i _ _ _

AC/OE-Cyele 9 | -6 | -144 | 144 | 141|135 | rdo | ras | ool c s S0 e | Leso | 10597

Phaseout

2.0%PC/3.0%LT, : : : : : :

MYs2022-2026 | M1 | 12 152 11T 1 -149 1 -146 | 15 1147 60o | 1600 | 1,600 | 1,620 | 1,630 | 1,640 | 710003
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Table 1-70 - Change in Electricity Consumption (GW-h), Light Trucks,
Undiscounted Over the Lifetime of the Model Year, CO>

MY

Licht Trucks | 1977. | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY
sht LT 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

0.0%PC/0.0%LT, - - - - - - ;

MYs2021-2026 | 07 | 07 | 313 | 3107} 3041 -295 | 29T 15 110 | 2,120 | 2.460 | 2.490 | 2,540 | 2,570 | 4,820 | 2077

0.5%PC/0.5%LT, - - - - ] - ;

MYs2021-2026 | 0% | 0% | STL 3091303 1293 1288 | 5110 | 2,120 | 2,460 | 2.490 | 2,530 | 2,560 | 4.820 | 2%7*

0.5%PC/0.5%LT,

MY 2021-2026, - - - - - - ;

AC/OffCycle | 0 | 753 | 01| -299 1293 1283 1 27845 160 | 2,110 | 2,450 | 2.480 | 2,520 | 2,550 | 4,800 | 207

Phaseout

1.0%PC/2.0%LT, - - - - - - ;

MYs2021-2026 | | 43 | 2290 | 288 | 283 | 274 | =270 15 090 | 2,100 | 2.440 | 2.460 | 2,500 | 2,530 | 4,770 | 20383

1.0%PC/2.0%LT, - - - - ] - ;

MYs 20222026 | 0 | 30 | 279 | 278 | 275 | 268 | =264 15 080 | 2,000 | 2,410 | 2.440 | 2470 | 2,490 | 4.740 | 21

2.0%PC/3.0%LT, - - - - - - ;

MYs2021-2026 | 2> | 2| 2272 | 270 | 266 | 259 | 236 | 5 070 | 2,080 | 2.410 | 2.430 | 2,460 | 2.480 | 4,720 | 2002

2.0%PC/3.0%LT,

MY 2021-2026, - - - - ; ;

AC/Off-Cycle | ~13 | ~12 | 72001 -259 1 =255 12491 =247 1 5 060 | 2,070 | 2,400 | 2.420 | 2.450 | 2,460 | 0 | 13814

Phaseout

2.0%PC/3.0%LT, - - - - - - ;

MYs 20222026 | 10 | 15 | 264|262 | =260 1256 | =253 15 060 | 2,070 | 2,400 | 2.420 | 2440 | 2,460 | 4.700 | 1787
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Table 1-71 - Change in Electricity Consumption (GW-h), Combined,

Undiscounted Over the Lifetime of the Model Year, CAFE

Passenger Cars and 11;[7‘;_ MY MY MY MY MY MY MY MY MY MY MY MY MY MY

Light Trucks 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 | TOTAL

0.0%PC/0.0%LT, MYs - - - - - - - - -

2021-2026 199 2 | 360 ] 216 | 5T T 680 | 1,760 | 1,990 | 3,840 | 4,690 | 4,600 | 4,540 | 4,530 | 45530 | 07

0.5%PC/0.5%LT, MYs - - - - - - - - -

2021-2026 189 ] 203 | 359 ) 906 | 305 1670 | 1,750 | 1,990 | 3,840 | 4,680 | 4,600 | 4,560 | 4,540 | 4,540 | 3032

0.5%PC/0.5%LT, MYs i i ) ) i . ] ] i

20212026, ACIOFE- | -176 | -189 | -346 | -493 | -491 32,845

Cycle Phasoout 1,640 | 1,740 | 1,830 | 3,680 | 4,550 | 4,450 | 4,420 | 4,420 | 4,420

1.0%PC/2.0%LT, MYs - - - - - - - - -

20212026 152 ] 161 | 319 ) 466 | 464 1 630 | 1,740 | 1,950 | 3,810 | 4,660 | 4,570 | 4,570 | 4,580 | 4,590 | 23062

1.0%PC/2.0%LT, MYs ) ; ; 5 3 - i - -

2022-2026 () -127 ) 286 ) 433 ] -A3T 1 600 | 1,730 | 1,810 | 3.680 | 4,550 | 4.470 | 4,480 | 4,480 | 4,490 | 32080

2.0%PC/3.0%LT, MYs - - - - - - - - -

2021-2026 100 ] 103 | 262 | 408 | 404 1 470 | 1,590 | 1,670 | 3,550 | 4,410 | 4,340 | 4,380 | 4390 | 4,400 | 1477

2.0%PC/3.0%LT, MYs i i ) ) ) i i i i

2021-2026, AC/Oft- -50 -48 -208 -354 | -349 -27,788

Cycle Phaseout 1,100 | 1,230 | 1,320 | 3,190 | 4,030 | 3,900 | 4,000 | 4,000 | 4,010

2.0%PC/3.0%LT, MYs - - - - - - - - -

2022-2026 03 | 66 | 229 | 376 | T | 1340 | 1,490 | 1,590 | 3,470 | 4,340 | 4,220 | 4,270 | 4270 | 4,200 | 0388
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Table 1-72 - Change in Electricity Consumption (GW-h), Combined,
Undiscounted Over the Lifetime of the Model Year, CO>

MY

Passenger Cars and 1977- MY MY | MY MY | MY | MY | MY MY MY MY MY MY MY MY
Light Trueks | »)77" | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
") ) - - -

0.0%PC/0.0%LT, 228 | 233 | 459 | <632 | 137 | 1.41 | 1,57 | -4.940 | -4.860 | -5,150 | -5.470 | -6.760 | -7.110 | -9.260 | -49.452

MYs 2021-2026 ST LAk LS
0 0 B B -

0.5%PC/0.5%LT, 221 | 226 | 454 | 629 | 138 | 1.42 | 1,62 | -4.990 | -4.910 | -5.220 | -5.540 | -6.840 | -7.190 | -9.310 | -49.950

MYs 2021-2026 Sl A

0.5%PC/0.5%LT. T

MY 2021-2026, 201 | 204 | -431 | <605 | 1.35 | 139 | 1,60 | -4.980 | -4.910 | -5.220 | -5.550 | -6.870 | -7.240 | -9.370 | -49.921

AC/Off-Cycle

o | o | o

Phaseout
0 0 - - -

1.0%PC/2.0%LT, 173 | <176 | -415 | =590 | 1,33 | 1,40 | 1,62 | -5.010 | -4,950 | -5.270 | -5.610 | -6.930 | -7.290 | -9.440 | -50.204

MYs 2021-2026 il B
0 0 - - -

1.0%PC/2.0%LT, 133 | <136 | 384 | 561 | 131 | 1.38 | 1,64 | -5,030 | -4,980 | -5.330 | -5.670 | -7.030 | -7.390 | -9.540 | -50.514

MY 2022-2026 Sl LS e
0 ) - - -

2.0%PC/3.0%LT, 113 | -114 | -354 | 528 | 127 | 135 | 1.58 | -4.990 | -4.940 | -5.300 | -5.660 | -7,040 | -7.410 | -9.480 | -50.129

MYs 2021-2026 s

2.0%PC/3.0%LT.

MYs 2021-2026, 63 | =61 | =302 | -475 | 667 | 734 | -784 | -4.200 | -4.160 | -4.550 | -4.940 | -6.370 | -6.300 | -3.920 | -37.526

AC/Off-Cycle

Phaseout
0 0

2.0%PC/3.0%LT, 73 | 273 | 322 | 497 | 631 | 701 | =513 | -3.950 | -3.920 | -4.340 | -4.690 | -6,120 | -6.260 | -8.000 | -40,090

MYs 2022-2026
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Table 1-73 - Preferred Alternative, Cost and Benefit Estimates, 3% Discount Rate,
Passenger Cars and Light Trucks Combined, CAFE (Billions 201689)

Passenger Cars 11;!7‘,{7_ MY MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY MY
and Light Trucks 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

Societal Costs

Technology Costs 0.0 -1.6 | -57 | 90 | -133 | -21.3 | -23.9 | -25.5 | -26.0 | -26.6 | -26.5 | -25.4 | -244 | -23.3 | -252.6

Congestion Costs -173 | -19 | -2.1 -2.3 2.6 | -33 -3.3 32 | 29 | 26 | 24 | 23 25 | 27 -51.2

Noise Costs -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.7

Non-Rebound

Fatality Costs 279 | 25 | 21 | -19 | -1.7 | -1.2 | 0.7 | -04 0.1 0.6 0.9 0.9 0.5 0.2 -354

Non-Rebound Non-

Fatal Crash Costs -436 | -39 | -34 | 3.0 | 26 | -19 | -1.2 | -0.7 0.2 0.9 1.4 1.4 0.7 0.3 -55.3

Rebound Fatality

0.9 -0.2 -0.8 -1.4 2.1 -3.5 -4.0 -4.2 -4.4 -4.6 -4.6 4.4 4.3 4.2 -41.7
Costs

Non-Fatal Crash

1.5 -0.3 -1.3 2.1 3.2 -5.5 -6.2 -6.6 -6.9 -7.1 -7.1 -6.9 -6.8 -6.6 -65.2
Costs

Total Societal

Costs -86.7 | -10.4 | -15.5 | -19.7 | -25.4 | -36.6 | -39.3 | -40.7 | -40.0 | -39.4 | -38.3 | -36.7 | -36.9 | -36.3 | -501.9

Societal Benefits

Pre-Tax Fuel

. 32.5 1.8 -12 | 35 | -6.6 | -129 | -15.2 | -16.5 | -179 | -19.1 | -19.6 | -19.0 | -18.2 | -17.5 | -133.1
Savings

Rebound Fuel

Benefit!” 0.1 -0.2 | -1.1 -18 | 27 | 48 | 55 | 59 | 62 | 65 | -6.7 | -6.6 | -6.6 | -6.5 -61.0

Refueling Time

0.2 0.1 -0.1 -0.2 -0.4 -0.7 -0.8 -0.9 -0.9 -1.0 -1.0 -1.0 -0.9 -0.9 -8.5
Benefit

Rebound Fatality

1 0.9 -0.2 -0.8 -14 2.1 -3.5 -4.0 -4.2 -4.4 -4.6 -4.6 -4.4 -4.3 -4.2 -41.7
Benefit

10 This value includes both the value of the fuel spent to drive rebound miles and the consumer surplus representing the additional amount consumers would have
but did not spend to drive the additional miles.

11t is assumed that consumers that drive rebound miles fully internalize fatal and non-fatal crash costs. The miles are driven because they receive an equal and
offsetting benefit from driving the miles. These cells report the magnitude of the offsetting benefits.
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Passenger Cars 11;’17‘;_ MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY
and Light Trucks | """ [ 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
Rebound Non-Fatal
Fatality Benefit1 | 15 | <03 | <13 | 21| 32| 55| 62| -661| 69| -71 ] 71| -69 | -68 | 66 | -652
Petroleum Market 26 | 01 | <01 | <03 | <05 | -1.1 | <12 | <13 | <15 | -1.6 | -1.6 | -1.6 | -1.5 | -1.4 | -10.9
Externality
CO; Damage
Reduotomes o 1.1 ] 01 | 00| -011]-021]-041]-05]|-051]-061]-061-06]-061-06]/-0691] -43
NOx Damage
Reducton=e o 1.1 ] 01100 ] 00| 00/ 007 00 ] 001 -01]-011]-01]1]-011-011-01 0.8
VOC Damage 04 | 00 | 00 ] 00 ] 00| 00| 00 ] 00| 00/ 001/ 00/l 00/ 00/ 00/l o1
Reduction Benefit
PM Damage
Redustne e 21 102101 ] 00| 00| -021]-021]-021]-021]-031]-=203]-02]-202]-02 03
SO, Damage
Reduton s o 07 | 00 | 00 | 01 | 02 | 03 | 03 | 03 | 03 | -03 | -03 | -03 | -03 | -03 2.4
Total Social 432 | 15 | 46 | 9.4 | -158 | -29.2 | -34.0 | -36.5 | -39.1 | -41.2 | -42.0 | -40.8 | -39.5 | -38.4 | -325.8
Benefits
Net Total Benefits | 130.0 | 12.0 | 109 [ 103 | 96 | 74 | 53 | 42 | 09 | 1.8 | 3.7 | 41 | 26 | 20 | 1765
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Table 1-74 - Preferred Alternative, Cost and Benefit Estimates, 3% Discount Rate,

Passenger Cars and Light Trucks Combined, CO; (Billions 2016$)

MY

Passenger Cars and 1977 | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY MY
Light Trucks - | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL
2016

Societal Costs

Technology Costs 00 | <14 | 55 ] =90 [ -13.0]-187] 214 ] 243 ] 253 ] -259] -285 | -28.8 | -29.2 | -28.8 | -259.8

Congestion Costs 90| 22 | 26| 28 32 38| 37| 36| 36| 34| 34| 33| 35/ 34/ -615

Noise Costs 03] 00 000000/ -01]|-01]-011]-011]00]-=01]00]/]-01]-01 0.9

Igg;febound Fatality | 3061 32 | 20 | 26 | 24| 20| 13| 09| 05| -02] 01 | 01 | 00 | 00 | -463

Non-Rebound Non-

Fatal Crach Costs 478 50 | 45 | 41 | 38 | 31| 20| -14 | -08 | -03 ] 02 | 02 | 00 | 01 2723

Rebound Fatality Costs | 1.0 | -0.1 | 09 | <15 | 24 | 36 | 42 | 45| 49 | 51 | 54| 54| 55| 54| -478

Non-Fatal Crash Costs 1.6 -0.2 -14 2.4 -3.7 -5.6 -6.5 -7.1 -7.7 -7.9 -8.5 -8.5 -8.5 -8.4 -74.7

Total Societal Costs 950 | -12.2 | -17.8 | -22.5 | -28.5 | -36.8 | -39.0 | -41.9 | -42.8 | -42.8 | -45.5 | -45.7 | -46.7 | -45.9 | -563.1

Societal Benefits

Pre-Tax Fuel Savings 361 | 3.1 | <05 | 32 | <69 | -123 | -153 ] -172 ] -19.1 | 201 | 22.1 | -22.1 | 223 | 219 | -143.8

Rebound Fuel 01 | <01 | -1.1 | 20 | 3.1 | 49 | 58 | 63 | 69 | 72 | -7.8 | 79 | -81 | -82 | -69.5

Benefitl0

Refueling Time Benefit | 02 | 0.1 | 00 | 02 | 04 | 07 | 08 | 09 | ;10 | -1.1 | <12 | <12 | -12 | -12 9.4

Rebound Fatality 10|01 09| 15| 241 36| 42| -45| 49| 51 | 54| 54 | 55 | 54| -478

Benefitl1

Rebound Non-Fatal

Fatality Benefitl 16 | 02| <14 | 24 | 37| 56 | 65 | =71 | <77 | <79 | 85 | 85 | 85 | 84 | -747

Petroleum Market 20 | 02 | 01| 03] 06| -10]-12]-141-16]-17] 18] -181|-1.81-1.8 | -11.9

Externality

€O, Damage Reduction |\ » | ) | o0 | 01 | 02 | 04 | 05| 06 | 06| 07| 07| 07 | 07 | -07 47

Benefit

NO Damage Reduction |, » | o4 | o1 | 00 | 00 | 00 | 00 | 00 | <01 | 01 | <01 | <01 | 0.1 | -0.1 0.9

Benefit

VOC Damage 04 | 00 | 00 ] 00 ] 00 1] 00 ] 00 1] 00 1] 00 1] 00] 00/ 00] 00/ 00 0.2
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MY
Passenger Cars and 1977 | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY | MY MY
Light Trucks - 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

2016

Reduction Benefit

PM Damage Reduction | 51 o | 67 | 01 | 00 | 01 | 02 | 02 | 02| 02| 03| 03| 03] 03| o6
Benefit

80, Damage Reduction | ¢ | 1 | 00 | 01 | 02 | 03 | 03 | 03 | 03 | 03 | 04 | 04 | 04 | 03 2.4
Benefit

Total Social Benefits 479 | 3.5 -3.8 | 9.6 | -17.3 | -28.9 | -34.8 | -38.7 | 425 | 443 | 483 | 484 | 489 | 483 | -362.5

-1.5 | 2.8 | 2.7 | 2.2

Net Total Benefits | 143.0 | 157 | 140 [ 129 [ 111 | 79 | 43 | 32 | 04 2.4 | 2009
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Table 1-75 - Preferred Alternative, Cost and Benefit Estimates, 7% Discount Rate,
Passenger Cars and Light Trucks Combined, CAFE (Billions 201689)

Passenger Cars and 113/17‘7{_ MY MY MY MY MY MY MY MY MY | MY MY | MY | MY MY
Light Trucks 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

Societal Costs

Technology Costs 0.0 -16 | -55 | -84 | -11.9 | -183 | -19.7 | -20.3 | -19.9 | -19.6 | -18.8 | -17.3 | -16.0 | -14.8 | -192.1

Congestion Costs -10.7 | -1.0 | -1.1 -13 | -15 | -20 | -20 | -18 | -16 | -14 | -1.2 | -1.1 -1.2 | -13 -29.2

Noise Costs -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.4

Non-Rebound

Fatality Costs -174 | -12 | -1.0 | -0.8 | -0.7 | -04 | -0.1 0.0 0.4 0.6 0.8 0.7 0.4 0.3 -18.4

Non-Rebound Non- | - 1 19 | 15| 13| 10| 0602|0105 09| 121 11| 07| 04| 288

Fatal Crash Costs
gz‘s’tos“nd Fatality 06 | 02| -07 | 10| 15| 25| 27| 28| 28| 28| 27| 25| 23| 22| -258
gg;‘t'sFatal Crash 09 | 03 | -1.0 | -1.6 | 23 | 3.8 | 42 | 43 | 43 | 43 | 42 | 39 | 36 | -34 | -404

Total Societal Costs | -53.9 | -6.2 | -10.9 | -14.4 | -18.9 | -27.6 | -28.9 | -29.1 | -27.8 | -26.6 | -25.0 | -23.0 | -22.1 | -20.9 | -335.3

Societal Benefits

Pre-Tax Fuel Savings | 20.0 0.5 -17 | -32 | -53 | 93 | -10.5 | -109 | -11.3 | -11.6 | -11.4 | -10.7 | -9.8 | -9.1 -84.3

Rebound Fuel 00 | 02| 08 | 13 | <19 | 33| 37| 38 | 38 | 39 | 38 | 37 | 35 | 34 | -371
Benefitl10

Refucling Time 01 | 00 | -0.1 | -02 | 03 | -05 | -06 | 06 | -06 | -0.6 | 06 | 0.6 | -0.5 | 05 | -54
Benefit

Rebound Fatality 06 | 02| 07| -10|-15] 25| 27| 28| 28| 28 | 27| 25| 23| 22| 258
Benefitl 1

Rebound Non-Fatal

Fatality Benefitl | 09 | 03 | -10 | -16 | 23 | 38 | 42 | 43 | 43 | 43 | 42 | 39 | 36 | 34 | -404
Petroleum Market 16 | 00 | -01 | 03 | -04 | 08 | -08 | 09 | -09 | -1.0 | -09 | -09 | -0.8 | -0.7 6.9
Externality

CO; Damage

Reductom e it 07 | 00 | 01| -011]-021]-03]-03]|-031]-041]-04]-04/|-041|-03]-03] -27
NOx Damage

0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4

Reduction Benefit




Passenger Cars and 113/17‘7{_ MY MY MY MY MY MY MY MY | MY | MY MY | MY | MY MY
Light Trucks 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

VOC Damage 03 | 00 | 00 | 00 | 00 | 00| 00|00 ] 00/ 00| 00/ 00] 00| 00]| o1

Reduction Benefit

PM Damage

Reductions 13010000 |-01]|-01]-=01]-=01]-02]-02]-02]-01]-01]/-01]/ 00

SO, Damage

ReuotionSs e 04 | 00 | 01| -01]-01|-02|-02|-02]|02|02]|02]|=02]02]02] -16

Total Social Benefits | 26.6 | 0.1 | -4.5 | -7.9 | -12.1 | -20.8 | -23.2 | -23.9 | -24.6 | -24.9 | 24.5 | 22.9 | 21.3 | -19.9 | -203.8

Net Total Benefits | 80.5 | 63 | 64 | 65 | 68 | 68 | 57 | 52 [ 32 | 1.6 | 05 [ 02 | 08 | 1.0 | 1315
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Table 1-76 - Preferred Alternative, Cost and Benefit Estimates, 7% Discount Rate,
Passenger Cars and Light Trucks Combined, CO; (Billions 2016$)

MY

Passenger Cars and 1977- MY MY MY MY MY MY | MY MY MY | MY MY | MY | MY MY
Light Trucks 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

Societal Costs

Technology Costs 0.0 -14 | -53 | -83 | -11.6 | -16.1 | -17.7 | -194 | -194 | -19.1 | -20.2 | -19.7 | -19.2 | -18.2 | -195.7

Congestion Costs -116 | -1.2 | -14 | -16 | -19 | -23 | -2.1 20 | 20 | -1.8 | -1.8 | -1.7 | -1.7 | -1.6 -34.5

Noise Costs -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.5

Non-Rebound

Fatality Costs -189 | -16 | -14 | -12 | -1.1 | -0.8 | -03 | -0.1 0.1 0.2 0.4 0.4 0.2 0.2 -23.9

Non-Rebound Non- | 55\ 55 | 55 | o | 47| 13| 05| 02| 01| 04| 06| 06| 04| 04 | 373

Fatal Crash Costs
gf)ls’tos“nd Fatality 06 | 01 | -07 | =11 | <17 | 25 | 28 | 30 | 31 | 31 | 32| 30| 30 | 28 | 2094
gg;‘t'sFatal Crash 10 | 02 | <11 | <18 | 27| 39| 44 | 46 | 48 | 48 | 49 | 48 | <46 | -44 | -46.0

Total Societal Costs | -58.5 | -7.0 | -12.1 | -15.9 | -20.6 | -26.8 | -28.0 | -29.3 | -29.1 | -28.2 | -29.1 | -28.3 | -27.8 | -26.4 | -367.1

Societal Benefits

Pre-Tax Fuel Savings | 22.0 1.3 -13 | 32 | =57 | 9.1 | -10.7 | -11.5 | -12.2 | -12.3 | -12.9 | -12.5 | -12.1 | -11.4 -91.6

Rebound Fuel 00 | 01 [ -09 | -15| 22| 34| 39| 41 | 43| 43 | 45 | 44 | 43 | 42 | 420
Benefit10

Refueling Time 01 | 01 | 01 | -02]-03]-05]-061]-06]-07|-07]-07]-07]|-06]-06] -60
Benefit

Rebound Fatality 06 | 01 | <07 | 1.1 | <17 | 25 | 28 | 30 | 31 | 31 | 32| 3.0 | 3.0 | 28 | -29.4
Benefitl1

Rebound Non-Fatal

Fatality Benefitl | 10 | 02 | <11 | -1.8 | 27 | 39 | 44 | 46 | 48 | 48 | 49 | 48 | 46 | 44 | -46.0
Petroleum Market 1.8 | 01 | 01 |-03]-05|-07[-09]-09]|-10]-10]-11]-10]-10]-10] -76
Externality

CO; Damage

Reducton o 0.7 | 00 | 00 | 01 | 02| -03|-03| 04 |-04|-04]|-04]-04]-04]-04]| -30
NOx Damage 08 | 00 | 00 | 00 | 00 | 00 | 00 [ 00 | 00 | 00 | 00 | 00 | 00 | 00 | 05

Reduction Benefit




Passenger Cars and 11;/17‘7{_ MY MY MY MY MY MY | MY MY MY | MY MY | MY | MY MY
Light Trucks 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | TOTAL

VOC Damage 03 | 00 | 00 | 00 | 00 | 00| 00 ] 00 ] 00/ 00/ 00| 00/ 00/ 00 0.1

Reduction Benefit

PM Damage

Reductio et 14101 001 00 /|-01]-011]-011]-02]-021-021]-021]-02]-02]-01 0.1

S0, Damage 05 | 00 | 00 | 01 | -011]021]-021]-021]=02]-021]-=02]-=02]-02]|-202] -16

Reduction Benefit

Total Social Benefits | 29.2 | 1.3 | -42 | 83 | -13.4 | -20.8 | -23.9 | 255 | -26.9 | -26.9 | 282 | -27.2 | -26.4 | -25.1 | -226.3

Net Total Benefits | 87.7 | 82 | 7.8 | 7.6 | 71 | 60 | 40 | 38 | 23 [ 12 | 10 | 11 | 14 | 12 | 1405
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Table 1-77 - Preferred Alternative, Summary of Impacts, CAFE

Category Light Passenger Combined
Truck Car Fleet

Required MPG for MY 2026+ 31.3 43.7 37.0
Achieved MPG for MY 2026+ 33.6 46.7 39.7
Achieved MPG for MY 2020 31.6 43.9 37.2
Per Vehicle Price Increase -$2,110 -$1,620 -$1,850
MY 2030 Lifetime Fuel Savings (per vehicle),

Discounted at 3% -$2,100 -$1,120 -$1,470
MY 2030 Lifetime Fuel Savings (per vehicle),

Discounted at 7% -$1,700 -$950 -$1,210
Consumer Per Vehicle Savings, Discounted at 3% -$230 $430 $280
Consumer Per Vehicle Savings, Discounted at 7% $260 $650 $600
Payback Period Relative to MY 2016 (Years), Values

Discounted at 3% 3 5 4
Payback Period Relative to MY 2016 (Years), Values

Discounted at 7% 4 7 6
Total Lifetime Fuel Savings (bGallons) -43 -30 -73
Total Lifetime CO, Reductions (million metric tons) -480 -329 -809
Fatalities (Excluding Rebound Miles) -3,160 -3,190 -6,340
Fatalities ( Rebound Miles) -3,280 -3,060 -6,340
Total Technology Costs ($b), Discounted at 3% -$141 -$111 -$253
Total Technology Costs ($b), Discounted at 7% -$108 -$84 -$192
Total Net Societal Benefits ($b), Discounted at 3% $86 $91 $176
Total Net Societal Benefits ($b), Discounted at 7% $68 $63 $132
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Table 1-78 - Preferred Alternative, Summary of Impacts, CO

Category Light Passenger Combined
Truck Car Fleet

Required MPG for MY 2026+ 31.3 43.7 37.0
Achieved MPG for MY 2026+ 33.2 45.1 38.9
Achieved MPG for MY 2020 31.2 42.4 36.4
Per Vehicle Price Increase -$2,450 -$2,080 -$2,260
MY 2030 Lifetime Fuel Savings (per vehicle),

Discounted at 3% -$2,460 -$1,560 -$1,830
MY 2030 Lifetime Fuel Savings (per vehicle),

Discounted at 7% -$2,000 -$1,310 -$1,510
Consumer Per Vehicle Savings, Discounted at 3% -$290 $360 $290
Consumer Per Vehicle Savings, Discounted at 7% $280 $680 $690
Payback Period Relative to MY 2016 (Years), Values

Discounted at 3% 3 4 4
Payback Period Relative to MY 2016 (Years), Values

Discounted at 7% 4 5 5
Total Lifetime Fuel Savings (bGallons) -41 -38 -79
Total Lifetime CO, Reductions (million metric tons) -451 -422 -872
Fatalities (Excluding Rebound Miles) -4,650 -3,700 -8,350
Fatalities ( Rebound Miles) -3,490 -3,800 -7,300
Total Technology Costs ($b), Discounted at 3% -$137 -$123 -$260
Total Technology Costs ($b), Discounted at 7% -$103 -$92 -$196
Total Net Societal Benefits ($b), Discounted at 3% $113 $88 $201
Total Net Societal Benefits ($b), Discounted at 7% $80 $60 $141
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2  Overview

This Preliminary Regulatory Impact Analysis (PRIA) examines a joint Notice of Proposed
Rulemaking (NPRM) developed by the National Highway Traffic Safety Administration
(NHTSA) and the Environmental Protection Agency (EPA) (collectively, “the agencies™) to set
Corporate Average Fuel Economy (CAFE) and carbon dioxide (CO2) emissions standards,
respectively, for passenger cars and light trucks manufactured for sale in the United States in
model years (MYs) 2021 through 2026.'> CAFE and COz standards have the power to transform
the vehicle fleet and affect Americans’ lives in significant, if not always immediately obvious,
ways. The standards proposed in the NPRM seek to ensure that government action on these
standards is appropriate, reasonable, consistent with law, consistent with current and foreseeable
future economic realities, and supported by a transparent assessment of current facts and data.

The agencies must act to propose and finalize these standards and do not have discretion to
decline to regulate. Congress requires NHTSA to set CAFE standards for each model year.!?
Congress also requires EPA to set emissions standards for light-duty vehicles if EPA has made
an “endangerment finding” that the pollutant in question — in this case, CO2 — “cause([s] or
contribute[s] to air pollution which may reasonably be anticipated to endanger public health or
welfare.”'* NHTSA and EPA are proposing these standards concurrently because tailpipe CO2
emissions standards are directly and inherently related to fuel economy standards,'® and if
finalized, these rules would apply concurrently to the same fleet of vehicles. By working
together to develop these proposals, the agencies reduce regulatory burden on industry and
improve administrative efficiency.

Consistent with both agencies’ statutes, the proposal in the NPRM is entirely de novo, based on
an entirely new analysis reflecting the best and most up-to-date information available to the
agencies at the time of this rulemaking. The agencies worked together in 2012 to develop CAFE
and COz standards for MY's 2017 and beyond; in that rulemaking action, EPA set CO: standards
for MYs 2017-2025, while NHTSA set final CAFE standards for MYs 2017-2021 and also put
forth “augural” CAFE standards for MY's 2022-2025, consistent with EPA’s COz standards for
those model years. EPA’s COz standards for MYs 2022-2025 were subject to a “mid-term
evaluation,” by which EPA bound itself through regulation to re-evaluate the CO: standards for

12NHTSA sets CAFE standards under the Energy Policy and Conservation Act of 1975 (EPCA), as amended by the
Energy Independence and Security Act of 2007 (EISA). EPA sets CO; standards under the Clean Air Act (CAA).
1349 U.S.C. 32902.

1442 U.S.C. 7521, see also 74 Fed. Reg. 66495 (Dec. 15, 2009) (“Endangerment and Cause or Contribute Findings
for Greenhouse Gases under Section 202(a) of the Clean Air Act”).

15 See, e.g., 75 Fed. Reg. 25324, at 25327 (May 7, 2010) (“The National Program is both needed and possible
because the relationship between improving fuel economy and reducing tailpipe CO, emissions is a very direct and
close one. The amount of those CO, emissions is essentially constant per gallon combusted of a given type of fuel.
Thus, the more fuel efficient a vehicle is, the less fuel it burns to travel a given distance. The less fuel it burns, the
less CO; it emits in traveling that distance. [citation omitted] While there are emission control technologies that
reduce the pollutants (e.g., carbon monoxide) produced by imperfect combustion of fuel by capturing or converting
them to other compounds, there is no such technology for CO,. Further, while some of those pollutants can also be
reduced by achieving a more complete combustion of fuel, doing so only increases the tailpipe emissions of CO,.
Thus, there is a single pool of technologies for addressing these twin problems, i.e., those that reduce fuel
consumption and thereby reduce CO, emissions as well”).
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those model years and to undertake to develop new CO2 standards through a regulatory process
if it concluded that the previously finalized standards were no longer appropriate.'® EPA has
since concluded, based on more recent information, that those standards are no longer
appropriate.!” NHTSA’s “augural” CAFE standards for MYs 2022-2025 were not final in 2012
because Congress prohibits NHTSA from finalizing new CAFE standards for more than five
model years in a single rulemaking.'® NHTSA was therefore obligated from the beginning to
undertake a new rulemaking to set CAFE standards for MY's 2022-2025.

The NPRM and the analysis contained therein and in this PRIA begins the rulemaking process
for both agencies to establish new standards for MYs 2022-2025 passenger cars and light trucks.
Standards are concurrently being proposed for MY 2026 in order to provide regulatory stability
for as many years as is legally permissible for both agencies.

Separately, the NPRM also proposes, and the PRIA also analyzes, revised standards for MY
2021 passenger cars and light trucks. The information now available and the current analysis
suggest that the CAFE standards previously set for MY 2021 are no longer maximum feasible
and that the CO2 standards previously set for MY 2021 are no longer appropriate. Agencies
always have authority under the Administrative Procedure Act to revisit previous decisions in
light of new facts, as long as they provide notice and an opportunity for comment, and it is
plainly the best practice to do so when changed circumstances so warrant.'”

Specifically, the agencies propose to maintain the CAFE and COz standards applicable in MY
2020 for MYs 2021-2026.%° Prior to MY 2021, CO targets include adjustments reflecting the
use of automotive refrigerants with reduced global warming potential (GWP) and/or the use of
technologies that reduce the refrigerant leaks and optionally offsets for nitrous oxide and
methane emissions. EPA is proposing to exclude air conditioning refrigerants and leakage, and
nitrous oxide and methane emissions for compliance with CO: standards after MY 2020. While
actual requirements will vary for automakers depending upon their individual fleet mix of
vehicles, many readers will likely nonetheless be interested in the current estimate of what the
MY 2020 CAFE and CO: curves would translate to, in terms of mpg and g/mi, in MY's 2021-
2026. These estimates are shown in the following tables.

1640 CFR 86.1818-12(h).

1783 Fed. Reg. 16077 (Apr. 2, 2018).

1849 U.S.C. 32902.

19 See FCC v. Fox Television, 556 U.S. 502 (2009).

20 Note: This does not mean that the miles per gallon and grams per mile levels that were estimated for the MY 2020
fleet in 2012 would be the “standards” going forward into MYs 2021-2026. Both NHTSA and EPA set CAFE and
CO; standards, respectively, as mathematical functions based on vehicle footprint. These mathematical functions
that are the actual standards are defined as “curves,” that are separate for passenger cars and light trucks, under
which each vehicle manufacturer’s compliance obligation varies depending on the footprints of the cars and trucks
that it ultimately produces for sale in a given model year. It is the MY 2020 CAFE and CO, curves which we
propose would continue to apply to the passenger car and light truck fleets for MYs 2021-2026. The mpg and g/mi
values which those curves would eventually require of the fleets in those model years would be known for certain
only at the ends of each of those model years. While it is convenient to discuss CAFE and CO; standards as a set
“mpg,” “g/mi,” or “mpg-e” number, attempting to define those values today will end up being inaccurate.
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Table 2-1 - Average of OEMs’ CAFE and CO; Estimated Requirements for Passenger Cars

Avg. of OEMSs’ Est.
Model Year | Requirements

CAFE (mpg) CO; (g/mi)
2017 39.1 220
2018 40.5 210
2019 42.0 201
2020 43.7 191
2021 43.7 204
2022 43.7 204
2023 43.7 204
2024 43.7 204
2025 43.7 204
2026 43.7 204

Table 2-2 - Average of OEMs’ CAFE and CO; Estimated Requirements for Light Trucks

Avg. of OEMs’ Est.
Model Year Requirements
CAFE (mpg) CO; (g/mi)
2017 29.5 294
2018 30.1 284
2019 30.6 277
2020 31.3 269
2021 31.3 284
2022 31.3 284
2023 31.3 284
2024 31.3 284
2025 31.3 284
2026 31.3 284
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Table 2-3 - Average of OEMSs’ Estimated CAFE and CO; Requirements (Passenger Cars

and Light Trucks)
Avg. of OEMs’ Est.
Model Year Requirements
CAFE (mpg) CO» (g/mi)
2017 34.0 254
2018 34.9 244
2019 35.8 236
2020 36.9 227
2021 36.9 241
2022 36.9 241
2023 36.9 241
2024 37.0 241
2025 37.0 240
2026 37.0 240

Estimated required COz increases between MY 2020 and MY 2021 because EPA is proposing to
exclude CO2 equivalent emission improvements associated with air conditioning refrigerants and
leakage and, optionally, offsets for nitrous oxide and methane emissions after MY 2020.

SUMMARY OF RATIONALE

The rest of this proposal provides much more detail on the information and analysis that have led
to the tentative conclusion that holding standards constant at MY 2020 levels is maximum
feasible, for CAFE purposes, and appropriate, for CO2 purposes. Put simply, the information
available today is different from the information before the agencies in 2012, and even from the
information considered by EPA in 2016 and early 2017.

Technologies have played out differently in the fleet from what the agencies assumed in 2012.

The technology to improve fuel economy and reduce CO2 emissions has not changed
dramatically: a wide variety of technologies are still available to accomplish these goals, and a
wide variety of technologies would likely be used by industry to accomplish these goals. There
remains no single technology that the majority of vehicles made by the majority of
manufacturers can implement at low cost without affecting other vehicle attributes that
consumers value more than fuel economy and CO:z emissions. Even when used in combination,
technologies that can improve fuel economy and reduce CO2 emissions still need to (1) actually
work together and (2) be acceptable to consumers and avoid sacrificing other vehicle attributes
while avoiding undue increases in vehicle cost. Optimism about the costs and effectiveness of
many individual technologies, as compared to recent prior rounds of rulemaking, is somewhat
tempered; a clearer understanding of what technologies are already on vehicles in the fleet and
how they are being used, again as compared to recent prior rounds of rulemaking, means that
technologies that previously appeared to offer significant “bang for the buck” may no longer do
so. Additionally, in light of the reality that vehicle manufacturers may choose the relatively cost-
effective technology option of vehicle lightweighting for a wide array of vehicles and not just the
largest and heaviest, it is now recognized that as the stringency of standards increases, so does
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the likelihood that higher stringency will increase on-road fatalities. As it turns out, there is no
such thing as a free lunch.?!

Technology that can improve both fuel economy and/or performance may not be dedicated solely
to fuel economy.

As fleet-wide fuel efficiency has improved over time, additional improvements have become
both more complicated and more costly. There are two primary reasons for this phenomenon.
First, as discussed, there is a known pool of technologies for improving fuel economy and
reducing CO2 emissions. Many of these technologies, when actually implemented on vehicles,
can be used to improve other vehicle attributes such as “zero to 60” performance, towing and
hauling, etc., either instead of or in addition to improving fuel economy and reducing CO2
emissions. As one example, a V6 engine can be turbocharged and downsized so that it consumes
only as much fuel as an inline 4-cylinder engine, Or it can be turbocharged and downsized so that
it consumes less fuel than it would originally have consumed (but more than the inline 4-cylinder
would) while also providing more low-end torque. As another example, a vehicle can be
lightweighted so that it consumes less fuel than it would originally have consumed, or so that it
consumes the same amount of fuel it would originally have consumed but can carry more
content, like additional safety or infotainment equipment. Manufacturers employing “fuel-
saving/emissions-reducing” technologies in the real world make decisions regarding how to
employ that technology such that less than 100% of the possible fuel-saving/emissions-reducing
benefits result. They do this because this is what consumers want, and more so than exclusively
fuel economy.

This makes actual fuel economy gains more expensive.

Thus, previous assumptions about how much fuel can be saved or emissions can be reduced by
employing various technologies may not have played out as prior analyses suggested, meaning
that previous assumptions about how much it would cost to save that much fuel or reduce that
much in emissions fall correspondingly short. For example, the 2010 final rule analysis assumed
that dual clutch transmissions would be widely used to improve fuel economy due to
expectations of strong effectiveness and very low cost: in practice, dual clutch transmissions had
significant customer acceptance issues, and few manufacturers employ them in the U.S. market
today.?? The 2012 final rule analysis included some “technologies” were defined ambiguously
and/or in ways that precluded observation in the known (MYs 2008 and 2010) fleets, likely
leading to double counting in cases where the known vehicles already reflected the assumed
efficiency improvement. For example, the analysis assumed that transmission “shift optimizers”
would be available and fairly widely used in 2017-2025 but involving software controls, that
“technology” was not defined in a way that would be observed in the fleet (like, for example, a
dual clutch transmission).

2l Mankiw, N. Gregory, Principles of Macroeconomics, Sixth Edition, 2012, at 4.

22 In fact, one manufacturer saw such significant customer pushback as to launch a buyback program. See, e.g.,
Steve Lehto, “What you need to know about the settlement for Ford Powershift owners,” Road and Track, Oct. 19,
2017. Available at https://www.roadandtrack.com/car-culture/al0316276/what-you-need-to-know-about-the-
proposed-settlement-for-ford-powershift-owners/ (last accessed Jul. 2, 2018).
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To be clear, this is no one’s “fault” — the CAFE and COz standards do not require manufacturers
to use particular technologies in particular ways, and both agencies’ past analyses generally
sought to illustrate technology paths to compliance that were assumed to be as cost-effective as
possible. If manufacturers choose different paths for reasons not accounted for in regulatory
analysis or choose to use technologies differently from what the agencies previously assumed,
that does not mean that manufacturers have done anything wrong, nor does it necessarily mean
that the analyses were unreasonable when performed. It does mean, however, that the fleet ought
to be reflected as it stands today, with the technology it has and as that technology has been used,
and consider what technology remains on the table at this point, whether and when it can
realistically be available for widespread use in production and how much it would cost to
implement.

Incremental additional fuel economy benefits are subject to diminishing returns.

As fleet-wide fuel efficiency improves and CO2 emissions are reduced, the incremental benefit of
continuing to improve/reduce inevitably decreases. This is because, as the base level of fuel
economy improves, fewer gallons are saved from subsequent incremental improvements. Put
simply, a one mpg increase for vehicles with low fuel economy will result in far greater savings
than an identical one mpg increase for vehicles with higher fuel economy, and the cost for
achieving a one-mpg increase for low fuel economy vehicles is far less than for higher fuel
economy vehicles. This means that improving fuel economy is subject to diminishing returns.
Annual fuel consumption can be calculated as follows:

Distance Traveled (miles)

Fuel Consumption (gallons) = Fuel Economy (mpg)

For purposes of illustration, assume a vehicle owner who drives a light vehicle 15,000 miles per
year (a typical assumption for analytical purposes).?* If that owner trades in a vehicle with fuel
economy of 15 mpg for one with fuel economy of 20 mpg, the owner’s annual fuel consumption
would drop from 1,000 gallons to 750 gallons — saving 250 gallons annually. If, however, that
owner were to trade in a vehicle with fuel economy of 30 mpg for one with fuel economy of 40
mpg, the owner’s annual gasoline consumption would drop from 500 gallons/year to 375
gallons/year — only 125 gallons even though the mpg improvement is twice as large. Going
from 40 to 50 mpg would save only 75 gallons/year. Yet each additional fuel economy
improvement becomes much more expensive as the low-hanging fruit of low-cost technological
improvement options are picked.?* Automakers who must nonetheless continue adding
technology to improve fuel economy and reduce CO2 emissions will either sacrifice other

23 A different vehicle-miles-traveled (VMT) assumption would change the absolute numbers in the example but
would not change the mathematical principles. Today’s analysis uses mileage accumulation schedules that average
approximately 15,000 miles annually over the first six years of vehicle operation.

24 The examples in the text above are presented in mpg because that is a metric which should be readily
understandable to most readers, but the example would hold true for grams of CO; per mile as well. If a vehicle
emits 300 g/mi CO,, a 20% improvement is 60 g/mi, so that the vehicle would emit 240 g/mi. At 180 g/mi, a 20%
improvement is 36 g/mi, so that the vehicle would get 144 g/mi. In order to continue achieving similarly large (on
an absolute basis) emissions reductions, mathematics require the percentage reduction to continue increasing.
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performance attributes or raise the price of vehicles — neither of which is attractive to
consumers.

If fuel prices are high, the value of those gallons may be enough to offset the cost of further fuel
economy improvements, but (1) the Department of Energy’s Energy Information
Administration’s (EIA) most current Annual Energy Outlook does not indicate particularly high
fuel prices in the foreseeable future, given their current assumptions, and (2) as the baseline level
of fuel economy continues to increase, the marginal cost of the next gallon saved similarly
increases with the cost of the technologies required to meet the savings. The following figure
illustrates the fact that fuel savings and corresponding avoided costs diminish with increasing
fuel economy, showing the same basic pattern as a 2014 illustration developed by EIA.?
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Figure 2-1 - Annual Fuel Use and Costs vs. Fuel Economy (at 15,000 Miles and $3.00 per
Gal.)

This effect is mathematical in nature and long-established, but when combined with low fuel
prices potentially through 2050 and the likelihood that a large majority of American consumers
consequently continue to place a higher value on vehicle attributes other than fuel economy, it
creates a perfect storm in terms of manufacturers’ ability to sell light vehicles with ever-higher
fuel economy and ever-lower carbon dioxide emissions. Put more simply, if gas is cheap and

25 Today in Energy: Fuel economy improvements show diminishing returns in fuel savings, U.S. Energy Information
Administration (July 11, 2014), https://www.eia.gov/todayinenergy/detail.php?id=17071.
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each additional improvement saves less gas anyway, most consumers would rather spend their
money on attributes other than fuel economy when they are considering a new vehicle purchase,
whether that is more safety technology, a better infotainment package, a more powerful
drivetrain, or other features (or, indeed, they may prefer to spend the savings on something other
than automobiles). Manufacturers trying to sell consumers more fuel economy in such
circumstances may convince consumers who place weight on efficiency and reduced carbon
emissions, but consumers decide for themselves what attributes are worth to them. And while
some contend that consumers do not sufficiently consider or value future fuel savings when
making vehicle purchasing decisions,?® information regarding the benefits of higher fuel
economy has never been made more readily available than today with a host of online tools and
mandatory prominent disclosures on new vehicles on the Monroney label showing fuel savings
compared to average vehicles. This is not a question of “if you build it, they will come.”
Despite the widespread availability of fuel economy information, and despite manufacturers
building and marketing vehicles with higher fuel economy and increasing their offerings of
hybrid and electric vehicles, and yet, in the past several years as gas prices have remained low,
consumer preferences have shifted markedly away from higher-fuel-economy smaller and
midsize passenger vehicles and to crossovers and truck-based utility vehicles.”” Some
consumers plainly value fuel economy and low CO2 emissions above other attributes, and thanks
in part to CAFE and CO: standards, they have a plentiful selection of high-fuel economy and low
CO:z-emitting vehicles to choose from, but those consumers represent a relatively small
percentage of buyers.

Changed petroleum market has supported a shift in consumer preferences

In 2012, the agencies projected fuel prices would rise continuously and the United States would
continue to rely heavily upon imports of oil, subjecting the country to heightened risk of price
shocks.?® Those projections have not come to pass, with fuel prices significantly lower than

26 In docket numbers EPA-HQ-OAR-2015-0827 and NHTSA-2016-0068, see comments submitted by, €.g.,
Consumer Federation of America (NHTSA-2016-0068-0054, at p. 57, et. seq.) and the Environmental Defense
Fund (EPA-HQ-OAR-2015-0827-4086, at p. 18, et. seq.)

27 See, e.g., Nick Carey, Lured by rising SUV sales, automakers flood market with models, Reuters (Mar. 29, 2018),
available at https://www.reuters.com/article/us-autoshow-new-york-suvs/lured-by-rising-suv-sales-automakers-
flood-market-with-models-idUSKBN1HS0KI (last accessed June 13, 2018). Many commentators have lately argued
that manufacturers are deliberately increasing vehicle footprint size in order to get “easier” CAFE and CO,
standards. This misunderstands, somewhat, how the footprint-based standards work. While it is correct that larger-
footprint vehicles have less stringent “targets,” the difficulty of compliance rests in how far above or below those
vehicles are as compared to their targets, and more specifically, whether the manufacturer is selling so many
vehicles that are far short of their targets that they cannot average out to compliant levels through other vehicles sold
that beat their targets. For example, under the CAFE program, a manufacturer building a fleet of larger-footprint
vehicles may have an objectively lower mpg-value compliance obligation than a manufacturer building a more
mixed fleet, but it may still be more challenging for the first manufacturer to reach its compliance obligation if it is
selling only very-low-mpg variants at any given footprint. There is only so much that increasing footprint makes it
“easier” for a manufacturer to reach compliance.

28 The 2012 final rule analysis relied on the Energy Information Administration’s Annual Energy Outlook 2012
Early Release, which assumed significantly higher fuel prices than the AEO 2017 (or AEO 2018) currently
available. See 77 Fed. Reg. 62624, 62715 (Oct. 15, 2012) for the 2012 final rule’s description of the fuel price
estimates used.
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anticipated and projected to remain affordable through 2050. Furthermore, the global petroleum
market has shifted dramatically with the United States taking advantage of its own oil supplies
through technological advances that allow for cost-effective extraction of shale oil. The U.S. is
now the world’s largest oil producer and expected to become a net petroleum exporter in the next
decade.

At least partially in response to lower fuel prices, consumers have moved more heavily into
crossovers, sport utility vehicles, and pickup trucks than anticipated at the time of the last
rulemaking. Because standards are based on footprint and specified separately for passenger cars
and light trucks, these shifts do not necessarily pose compliance challenges, but they do tend to
reduce the overall average fuel economy rates and increase the overall average CO2 emission
rates of the new vehicle fleet. Consumers are also demonstrating a preference for more powerful
engines and vehicles with higher seating positions and ride height (and accompanying mass
increase relative to footprint)*® — all of which present challenges for achieving increased fuel
economy levels and lower CO2 emission rates.

The Consequence of Unreasonable Fuel Economy and CO2 Standards: Increased vehicle prices
keep consumers in older, dirtier, and less safe vehicles.

Consumers tend to avoid purchasing things that they neither want or need. The analysis in
today’s proposal moves closer to being able to represent this fact through an improved model for
vehicle scrappage rates. While neither this nor a sales response model also included in today’s
analysis, nor the combination of the two are consumer choice models, today’s analysis illustrates
market-wide impacts on the sale of new vehicles and the retention of used vehicles. Higher
vehicle prices, which result from more-stringent fuel economy standards, have an effect on
consumer purchasing decisions. As prices increase, the market-wide incentive to extract
additional travel from used vehicles increases. The average age of the in-service fleet has been
increasing, and when fleet turnover slows, not only does it take longer for fleet-wide fuel
economy and CO:z emissions to improve, but safety improvements, criteria pollutant emissions
improvements, many other vehicle attributes that are also social goods take longer to be reflected
in the overall U.S. fleet as well because of reduced turnover. Raising vehicle prices too far, too
fast, such as through very stringent fuel economy and CO:2 emissions standards (especially
considering that, on a fleetwide basis, new vehicle sales and turnover do not appear strongly
responsive to fuel economy), has effects beyond simply a slowdown in sales. Improvements
over time have better longer-term effects simply by not alienating consumers, as compared to
great leaps forward that drive people out of the new car market or into vehicles that do not meet
their needs. The industry has achieved tremendous gains in fuel economy over the past decade,
and these increases will continue at least through 2020.

Along with these gains, there have also been tremendous increases in vehicle prices, as new
vehicles become increasingly unaffordable — with the average new vehicle transaction price

29 See id.
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recently exceeding $36,000—up by more than $3,000 since 2014 alone.*® In fact, a recent
independent study indicates that the average new car price is unaffordable to median-income
families in every metropolitan region in the United States except one: Washington, D.C.>! That
analysis used the historically accepted approach that consumers should make a down-payment of
at least 20% of a vehicle’s purchase price, finance for no longer than four years, and make
payments of 10% or less of the consumer’s annual income to car payments and insurance. But
the market looks nothing like that these days, with average financing terms of 68 months and an
increasing proportion exceeding 72 or even 84 months.*? Longer financing terms may allow a
consumer to keep their monthly payment affordable but can have serious potential financial
consequences. Longer term financing leads (generally) to higher interest rates, larger finance
charges and total consumer costs, and a longer period of time with negative equity. In 2012, the
agencies expected prices to increase under the standards announced at that time. The agencies
estimated that, compared to a continuation of the model year 2016 standards, the standards
issued through model year 2025 would eventually increase average prices by about $1,500-
$1,800.3% 3435 Circumstances have changed. The analytical methods and inputs have been
updated (including updates to address issues still present in analyses published in 2016, 2017,
and early 2018), and today, the analysis suggests that, compared to the proposed standards, the
previously-issued standards would increase average vehicle prices by about $2,100. While
today’s estimate is similar in magnitude to the 2012 estimate, it is relative to a baseline that
includes increases in stringency between MY 2016 and MY 2020. Compared to leaving vehicle
technology at MY 2016 levels, today’s analysis shows the previously-issued standards through
MY 2025 could eventually increase average vehicle prices by about $2,700. A pause in
continued increases in fuel economy standards, and cost increases attributable thereto, is
appropriate.

30 See, e.g., Average New-Car Prices Rise Nearly 4 Percent for January 2018 On Shifting Sales Mix, According To
Kelley Blue Book, Kelley Blue Book, https://mediaroom.kbb.com/2018-02-01-Average-New-Car-Prices-Rise-
Nearly-4-Percent-For-January-2018-On-Shifting-Sales-Mix-According-To-Kelley-Blue-Book (last accessed June
15,2018).

31 Claes Bell, What’s an ‘affordable’ car where you live? The answer may surprise you, Bankrate.com (June 28,
2017), available at https://www.bankrate.com/auto/new-car-affordability-survey/ (last accessed June 15, 2018).

32 Average Auto Loan Interest Rates: 2018 Facts and Figures, ValuePenguin, available at
https://www.valuepenguin.com/auto-loans/average-auto-loan-interest-rates (last accessed June 15, 2018).

3377 Fed. Reg. 62624, 62666 (Oct. 15, 2012).

34 The $1,500 figure reported in 2012 by NHTSA reflected application of carried-forward credits in model year
2025, rather than an achieved CAFE level that could be sustainably compliant beyond 2025 (with standards
remaining at 2025 levels). As for the 2016 draft TAR, NHTSA has since updated its modeling approach to extend
far enough into the future that any unsustainable credit deficits are eliminated. Like analyses published by EPA in
2016, 2017, and early 2018, the $1,800 figure reported in 2012 by EPA did not reflect either simulation of
manufacturers’ multiyear plans to progress from the initial MY 2008 fleet to the MY 2025 fleet or any accounting
for manufacturers’ potential application of banked credits. Today’s analysis of both CAFE and CO; standards
accounts explicitly for multiyear planning and credit banking.

35 While EPA did not refer to the reported $1,800 as an estimate of the increase in average prices, because EPA did
not assume that manufacturers would reduce profit margins, the $1,800 estimate is appropriately interpreted as an
estimate of the average increase in vehicle prices.
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Preferred alternative

For all of these reasons, the agencies are proposing to maintain the MY 2020 fuel economy and
CO2 emissions standards for MYs 2021-2026. Our goal is to establish standards that promote
both energy conservation and safety, in light of what is technologically feasible and
economically practicable, as directed by Congress.

Energy Conservation

EPCA requires that NHTSA, when determining the maximum feasible levels of CAFE standards,
consider the need of the Nation to conserve energy. However, EPCA also requires that NHTSA
consider other factors, such as technological feasibility and economic practicability. The
analysis suggests that, compared to the standards issued previously for MY's 2021-2025, today’s
proposed rule will eventually increase U.S. petroleum consumption by about 0.5 million barrels
per day — about two to three percent of projected total U.S. consumption. While significant,
this additional petroleum consumption is, from an economic perspective, dwarfed by the cost

36 Data on new vehicle prices are from U.S. Bureau of Economic Analysis, National Income and Product Accounts,
Supplemental Table 7.2.5S, Auto and Truck Unit Sales, Production, Inventories, Expenditures, and Price
(https://www.bea.gov/iTable/iTable.cfm?reqid=19&step=2#reqid=19&step=3 &isuri=1&1921=underlying&1903=2
055, last accessed July 20, 2018). Median Household Income data are from U.S. Census Bureau, Table A-1,
Households by Total Money Income, Race, and Hispanic Origin of Householder: 1967 to 2016
(https://www.census.gov/data/tables/2017/demo/income-poverty/p60-259.html, last accessed July 20, 2018).
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savings also projected to result from today’s proposal, as indicated by the consideration of net
benefits appearing below.

Safety Benefits from Preferred Alternative

Today’s proposed rule is anticipated to prevent thousands of on-road fatalities and injuries as
compared to the standards set forth in the 2012 final rule. Some of these safety benefits will
come from improved fleet turnover as more consumers will be able to afford newer and safer
vehicles. Recent NHTSA analysis shows that the proportion of passengers killed in a vehicle 18
or more model years old is nearly double that of a vehicle three model years old or newer.?” As
the average car on the road is approaching 12 years old — apparently the oldest in our history®® —
major safety benefits will occur by reducing fleet age. Some safety benefits will come from
avoiding the increased driving that would otherwise result from higher fuel efficiency (known as
the rebound effect). Still other on-road fatalities and injuries will be prevented from avoiding the
mass reductions in passenger cars that might otherwise be required to meet the standards
established in 2012. Together these three factors (reduced exposure, accelerated fleet turnover,
and avoided mass reduction) lead to estimated annual fatalities under the proposed standards that
are significantly reduced relative to those that would occur under current (and augural) standards.

The analysis for the 2012 standards deliberately limited the amount of mass reduction assumed
for certain vehicles in order to avoid the appearance of adverse safety effects even while
acknowledging that manufacturers would not necessarily choose to avoid mass reductions in the
ways that the agencies assumed.” By choosing where and how to limit assumed mass reduction,
the 2012 rule’s safety analysis reduced the projected apparent risk to safety associated with
aggressive fuel economy targets. That specific assumption has been removed for today’s
analysis; therefore,the analysis aims to take a more realistic approach to assumptions relating to
mass reduction for purposes of fuel economy. The agencies recognize that with more stringent
CAFE and CO: standards, manufacturers will employ cost-effective technologies wherever
possible. The agencies also recognize that when it costs less to drive (as it does when vehicles go
farther on a gallon of gas, as they do under more stringent fuel economy and COz standards),
people will drive more and therefore be exposed to higher crash risks. The analysis
accompanying today’s proposal therefore contains an undistorted look at the overarching safety
effects anticipated to be attributable to different regulatory alternatives, and these effects have
been considered in developing the proposal consistent with the law.

37 Passenger Vehicle Occupant Injury Severity by Vehicle Age and Model Year in Fatal Crashes, Traffic Safety
Facts Research Note, DOT HS 812 528 Washington, DC: National Highway Traffic Safety Administration. April
2018.

38 See, e.g., IHS Markit, Vehicles Getting Older: Average Age of Light Cars and Trucks in U.S. Rises Again in 2016
to 11.5 years, IHS Markit Says, IHS Markit (Nov. 22, 2016), http://news.ihsmarkit.com/press-
release/automotive/vehicles-getting-older-average-age-light-cars-and-trucks-us-rises-again-201 (“...consumers are
continuing the trend of holding onto their vehicles longer than ever. As of the end of 2015, the average length of
ownership measured a record 79.3 months, more than 1.5 months longer than reported in the previous year. For
used vehicles, it is nearly 66 months. Both are significantly longer lengths of ownership since the same measure a
decade ago”).

39 See 77 Fed. Reg. 62624, 62763 (Oct. 15, 2012).
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The Preferred Alternative Would Have Negligible Environmental Impacts on Air Quality

Improving fleet turnover will result in consumers getting into newer and cleaner vehicles,
accelerating the rate at which older, more-polluting vehicles are removed from the roadways.
Also, reducing fuel economy (relative to levels that would occur under previously-issued
standards) would increase the marginal cost of driving newer vehicles, reducing mileage
accumulated by those vehicles, and corresponding emissions. On the other hand, increasing fuel
consumption would increase emissions resulting from petroleum refining and related “upstream”
processes. Our analysis shows that none of the regulatory alternatives considered in this
proposal would noticeably impact net emissions of smog-forming or other “criteria” or toxic air
pollutants, as illustrated by the following graph. In particular, the resultant tailpipe emissions
reductions should be especially beneficial to highly trafficked corridors, such as those found in
the Los Angeles region, which remains noncompliant with several federal air quality standards.
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Figure 2-3 - Annual Smog-Forming Emissions under Baseline and Proposed Standards
Climate Change Impacts from Preferred Alternative

The difference between the estimated effects of this proposal and the estimated effects of the
2012 final rule, in terms of fuel savings and CO2 emissions, is presented below. Again, the
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results may be somewhat counter-intuitive.* NHTSA’s Environmental Impact Statement
performed for this rulemaking shows that the preferred alternative would result in 3/1,000% of a
degree Celsius increase in global average temperatures by 2100, relative to the standards
finalized in 2012. On a net COz basis, the results are similarly minor. The following graph
compares the estimated atmospheric CO2 concentration (789.76 ppm) in 2100 under the
proposed standards to the estimated level (789.11 ppm) under the standards set forth in 2012 —
or an 8/100™ of a percentage increase:
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Figure 2-4 - Estimated Atmospheric CO; Concentration in 2100
Net Benefits from Preferred Alternative

Maintaining the MY 2020 curves for MY's 2021-2026 will save American consumers, the auto
industry, and the public in general a considerable amount of money as compared to if EPA
retained the previously-set CO2 standards and NHTSA finalized the augural standards. This was
identified as the preferred alternative, in part, because it maximizes net benefits compared to the
other alternatives analyzed. Comment is sought on whether this is an appropriate basis for
selection.

40 Counter-intuitiveness is relative, however. The estimated effects of the 2012 final rule on climate were similarly
small in magnitude as shown in the Final EIS accompanying that rule and available on NHTSA’s website.
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Table 2-4 - Estimated Costs and Benefits ($b) of Proposed Standards

CAFE CO;
Costs (Savings) -502 -564
Benefits (Foregone) | -326 -363
Net Benefits 176 201

These estimates, reported as changes relative to impacts under the standards issued in 2012,
account for impacts on vehicles produced during model years 2016-2029, as well as impacts
(through changes in utilization) on vehicles produced in earlier model years, through calendar
year 2050. Reported values are in 2016 dollars, and reflect a three percent discount rate.

Consideration of Reduction or Elimination of Flexibilities

This proposal also seeks comment on a variety of changes to NHTSA’s and EPA’s compliance
programs for CAFE and COz, and to related programs. Both programs provide for the
generation of credits based upon fleet-wide over-compliance, provide for adjustments to the test
measured value of each individual vehicle based upon the implementation of certain fuel saving
technologies, and provide additional incentives for the implementation of certain preferred
technologies (regardless of actual fuel savings). Auto manufacturers and others have petitioned
for a host of additional adjustment- and incentive-type flexibilities, often so specific as to seem
intended to maximize benefit attributable to individual manufacturers’ technology pathways,
without particular regard for consumer interest in the technologies to be incentivized nor for
clear fuel-saving and emissions-reducing benefits to be derived from that incentivization. The
agencies seek comment on all of those requests as part of this proposal.

Over-compliance credits, which can be built up in part through use of the above-described per-
vehicle adjustments and incentives, can be saved and either applied retroactively to account for
previous non-compliance, or carried forward to mitigate future non-compliance. Such credits
can also be traded to other automakers for cash or for other credits for different fleets. But such
trading is not pursued openly. Under the CAFE program, the public is not made aware of inter-
automaker trades, nor are shareholders. And even the agencies are not informed of the price of
credits. With the exception of statutorily-mandated credits, the agencies seek comment on all
aspects of the current system. The agencies are particularly interested in comments on
flexibilities that may distort the market. The agencies seek comment as to whether some or all
adjustments and non-statutory incentives and other provisions should be eliminated and
stringency levels adjusted accordingly in order to be directly achievable without the use of
market-distorting flexibilities. The agencies also seek comment requiring public disclosure of
some or all aspects of credit trades, or, alternatively, on elimination of credit trading in the CAFE
program altogether.

Request for Comment

The agencies look forward to all comments on this proposal and wish to emphasize that
obtaining public input is extremely important to us in selecting from among the alternatives in a
final rule. While the agencies and the Administration met with a variety of stakeholders prior to
issuance of this proposal, those meetings have not resulted in a predetermined final rule outcome.
The Administrative Procedure Act requires that agencies provide the public with adequate notice
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of a proposed rule followed by a meaningful opportunity to comment on the rule’s content. The
agencies are committed to following that directive.
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3 Need for this Regulatory Action

NHTSA and EPA are required by statute to set CAFE and COz standards, respectively, for the
model years in question. Executive Order 12866 states that “Federal agencies should promulgate
only such regulations as are required by law, or are made necessary by compelling need, such as
material failures of private markets to protect or improve the health and safety of the public, the
environment, or the wellbeing of the American people. . ..” NHTSA is required by the Energy
Policy and Conservation Act (EPCA) of 1975, as amended by the Energy Independence and
Security Act (EISA) of 2007, to set maximum feasible passenger car and light truck CAFE
standards for every model year. In the absence of regulatory action by NHTSA, there are no
CAFE standards for the model year in question. EPA is required by the Clean Air Act (CAA) to
set emissions standards applicable to mobile sources (such as passenger cars and light trucks)
when it has determined that emissions of a given pollutant cause or contribute to air pollution,
which may reasonably be anticipated to endanger public health or welfare. EPA has made such
an endangerment finding for greenhouse gases, of which COz is the primary GHG pollutant for
mobile sources.*! Therefore, both agencies must promulgate standards as required by law.

The question of whether a market failure exists that these standards can correct is a difficult one.
The CAFE program was originally intended to address the risk of gasoline price shocks in the
wake of the oil embargoes of the 1970s. The GHG program is intended to address the risk of
global climate change. To the extent that a market failure exists, it would appear to be that
consumers do not voluntarily purchase enough fuel economy when buying new vehicles to
protect -

e themselves if gasoline prices suddenly rise significantly, in the case of the CAFE
standards; or

e the planet from the risks of unchecked climate change, in the case of the CO-
standards.

Consumer failure to purchase enough fuel economy to protect themselves against the risk of
gasoline price shocks would, theoretically, be a lack of information about the significance or
magnitude of that risk. Congress decreed in EPCA that part of the solution to that problem was
to increase the fuel economy of the fleet as a whole, and after a certain period, to set standards at
“maximum feasible levels,” taking into account a number of factors including “the need of the
United States to conserve energy.” Consumer failure to purchase enough fuel economy to
protect the planet from climate change would presumably count both as an externality (insofar as
individual consumers’ decisions about which vehicle to purchase lead to greater or fewer CO2

4l Endangerment and Cause or Contribute Findings for Greenhouse Gases Under Section 202(a) of the Clean Air Act,
74 FR 66496, 66518 (December 15, 2009); “Technical Support Document for Endangerment and Cause or Contribute
Findings for Greenhouse Gases Under Section 202(a) of the Clean Air Act,” Docket ID No. EPA-HQ-OAR-2009-
0472-11292. See also Coalition for Responsible Regulation, 684 F.3d at 114; Massachusetts v. EPA, 549 U.S. at
533.
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emissions and thus to less or more climate change for the planet as a whole) and as a lack of
information (insofar as some individual consumers might be more inclined to purchase more fuel
economy if they realized the effect that fuel economy had on climate change). The CAA
requires EPA to regulate emissions once EPA has made an “endangerment finding,” as
mentioned above, which suggests that Congress is concerned about the externality aspect of
pollution.

The sections below discuss the statutory needs for CAFE and CO:z standards and, in doing so,
also discuss how the standards address the potential market failures to which Congress was
responding in requiring regulation.

EPA and NHTSA have also previously discussed a concept called the “energy paradox,”
whereby consumers appear to undervalue investments in energy conservation even if those
investments would pay off in the relatively near term.** Recent research disagrees about whether
there is such an energy paradox with fuel economy — that is, whether buyers of new vehicles
consider the full lifetime value of fuel savings they would experience from purchasing models
that feature higher fuel economy — and about how extensive it might be. Most studies produce a
range of estimates for the percentage of discounted future fuel savings offered by models with
higher fuel economy that buyers appear to value, drawing their estimates from one of three
sources - (1) buyers’ choices among competing models with different purchase prices, fuel
economy, and other features; (2) statistically “decomposing” vehicle prices into the values of
their individual features, including fuel economy; or (3) analyzing changes in selling prices for
vehicles with different fuel economy that occur when fuel prices vary. Of course, some of this
range may simply reflect variation among buyers’ preferences for different vehicle features (such
as fuel economy, size, or utility), in the financial constraints they face, or — most obviously —
how much they drive. Taken as a whole, the ranges estimated by the most careful recent studies
suggest that on average, buyers appear to undervalue the savings from higher fuel economy only
slightly (and perhaps not at all), once the influence of vehicles’ other attributes on prices and
purchasing decisions are accounted for.

3.1 EPCA and the Need of the United States to Conserve Energy

EPCA states: “When deciding maximum feasible average fuel economy...the Secretary of
Transportation shall consider technological feasibility, economic practicability, the effect of
other motor vehicle standards of the Government on fuel economy, and the need of the nation to
conserve energy.”*® All factors should be considered, in the manner appropriate, and then the
maximum feasible standards should be determined. “The need of the United States to conserve
energy,” specifically, means “the consumer cost, national balance of payments, environmental,

42 See, e.g., EPA Final Regulatory Impact Assessment for the 2012 final rule, available at
https://nepis.epa.gov/Exe/ZyPDF.cgi/P1006V2V.PDF?Dockey=P1006V2V.PDF.
4349 U.S.C. 32902(1).
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and foreign policy implications of our need for large quantities of petroleum, especially imported
petroleum.”** The following sections discuss NHTSA’s interpretation of each of those elements,
and then consider the need of the United States to conserve energy as it stands today.

3.1.1 Consumer costs and fuel prices

Fuel for vehicles costs money for vehicle owners and operators. All else equal, consumers
benefit from vehicles that need less fuel to perform the same amount of work. Future fuel prices
are a critical input into the economic analysis of potential CAFE standards, because they
determine the value of fuel savings both to new vehicle buyers and to society, the amount of fuel
economy that the new vehicle market is likely to demand in the absence of new standards, and
they inform NHTSA about the “consumer cost...of our need for large quantities of petroleum.”
In this proposal, NHTSA’s analysis relies on fuel price projections from the U.S. Energy
Information Administration’s (EIA) Annual Energy Outlook (AEO) for 2017. Federal
government agencies generally use EIA’s price projections in their assessment of future energy-
related policies.

3.1.2 National balance of payments

Historically, the need of the United States to conserve energy has included consideration of the
“national balance of payments” because of concerns that importing large amounts of oil created a
significant wealth transfer to oil-exporting countries and left the U.S. economically vulnerable.*
As recently as 2009, nearly half the U.S. trade deficit was driven by petroleum,*® yet this concern
has largely laid fallow in more recent CAFE actions, arguably in part because other factors
besides petroleum consumption have since played a bigger role in the U.S. trade deficit. Given
significant recent increases in U.S. oil production and corresponding decreases in oil imports,
this concern seems likely to remain fallow for the foreseeable future.*’ Increasingly, changes in
the price of fuel have come to represent transfers between domestic consumers of fuel and
domestic producers of petroleum, rather than gains or losses to foreign entities. Some
commenters have lately raised concerns about potential economic consequences for automaker
and supplier operations in the U.S. due to disparities between CAFE standards at home and their
counterpart fuel economy/efficiency and GHG standards abroad. NHTSA finds these concerns

442 Fed. Reg. 63184, 63188 (Dec. 15, 1977).

45 See 42 Fed. Reg. 63184, 63192 (Dec. 15, 1977) (“A major reason for this need [to reduce petroleum consumption]
is that the importation of large quantities of petroleum creates serious balance of payments and foreign policy
problems. The United States currently spends approximately $45 billion annually for imported petroleum. But for
this large expenditure, the current large U.S. trade deficit would be a surplus™).

46 See EIA, “Today in Energy - Recent improvements in petroleum trade balance mitigate U.S. trade deficit,” July
21, 2014. Available at https://www.eia.gov/todayinenergy/detail.php?id=17191 (last accessed Mar. 26, 2018).

47 For an illustration of recent increases in U.S. production, see, e.g., EIA’s Short Term Energy Outlook, at
https://www.eia.gov/outlooks/steo/images/fig13.png. While it could be argued that reducing oil consumption frees
up more domestically-produced oil for exports, and thereby raises U.S. GDP, that is neither the focus of the CAFE
program nor consistent with Congress’ original intent in EPCA.
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more relevant to technological feasibility and economic practicability than to the national
balance of payments. Moreover, to the extent that an automaker decides to globalize a vehicle
platform to meet more stringent standards in other countries, that automaker would comply with
United States standards and additionally generate overcompensation credits that it can save for
future years if facing compliance concerns, or sell to other automakers. While CAFE standards
are set at maximum feasible rates, efforts of manufacturers to exceed those standards are
rewarded not only with additional credits but a market advantage in that consumers who place a
large weight on fuel savings will find such vehicles that much more attractive.

3.1.3 Environmental implications

Higher fleet fuel economy can reduce U.S. emissions of various pollutants by reducing the
amount of oil that is produced and refined for the U.S. vehicle fleet but can also increase
emissions by reducing the cost of driving, which can result in increased vehicle miles traveled
(i.e., the rebound effect). It also raises per-vehicle costs, which results in fewer new vehicle
purchases and more people remaining in older, dirtier vehicles for longer and purchasing used
replacement vehicles. Thus, the net effect of more stringent 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 CAFE standards
also necessarily results in lower emissions of COz, the main GHG emitted as a result of refining,
distribution, and use of transportation fuels. Reducing fuel consumption directly reduces CO2
emissions because the primary source of transportation-related CO2 emissions is fuel combustion
in internal combustion engines.

NHTSA has considered environmental issues, both within the context of EPCA and the context
of the National Environmental Policy Act (NEPA), in making decisions about the setting of
standards since the earliest days of the CAFE program. As courts of appeal have noted in three
decisions stretching over the last 20 years,*® NHTSA defined “the need of the United States to
conserve energy” in the late 1970s as including, among other things, environmental implications.
In 1988, NHTSA included climate change concepts in its CAFE notices and prepared its first
environmental assessment addressing that subject.*’ It cited concerns about climate change as
one of its reasons for limiting the extent of its reduction of the CAFE standard for MY 1989
passenger cars.’® Since then, NHTSA has considered the effects of reducing tailpipe emissions
of CO2 in its fuel economy rulemakings pursuant to the need of the United States to conserve
energy by reducing petroleum consumption.

48 CAS, 793 F.2d 1322, 1325 n. 12 (D.C. Cir. 1986); Public Citizen, 848 F.2d 256, 262-63 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”); CBD, 538 F.3d 1172 (9 Cir. 2007).

4953 Fed. Reg. 33080, 33096 (Aug. 29, 1983).

5053 Fed. Reg. 39275, 39302 (Oct. 6, 1988).

110



3.1.4 Foreign policy implications

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 for
petroleum products such as gasoline. These costs include (1) higher prices for petroleum
products resulting from the effect of U.S. oil demand on world oil prices, (2) the risk of
disruptions to the U.S. economy caused by sudden increases in the global price of oil and its
resulting impact of fuel prices faced by U.S. consumers, and (3) expenses 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 U.S. 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. consumption of crude oil or refined petroleum
products increases the 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. consumption of crude oil or refined petroleum products (by reducing
motor fuel use) can reduce these external costs.

While these costs are considerations, the United States has significantly increased oil production
capabilities in recent years, to the extent that the U.S. is currently producing enough oil to satisty
nearly all of its energy needs and is projected to continue to do so, or become a net energy
exporter. This has added new stable supply to the global oil market and reduced the urgency of
the U.S. to conserve energy. This issue is discussed in greater detail below and in Section V of
the NPRM.

3.1.5 The Current State of Energy Production:

Table 3-1 presents historical trend data and the most recent projections of the production and
consumption of petroleum from the U.S. Department of Energy. U.S. Petroleum consumption is
expected to remain relatively stable over the next three decades, while increases in domestic
petroleum production are expected to continue through this period as technological advances allow
for easier and more cost-effective production of oil from conventional and unconventional
resources. This increase in domestic production is projected to decrease U.S. reliance on foreign
oil substantially over the next two decades. Net imports accounted for 24.1% of U.S. domestic
production in 2015 but are projected to decline to 3.4% by 2025, and the U.S. is projected to
become a net exporter of petroleum and petroleum products by 2030.

5" While the U.S. maintains a military presence in certain parts of the world to help secure global access to
petroleum supplies, that is neither the primary nor the sole mission of U.S. forces overseas. Additionally, the scale
of oil consumption reductions associated with CAFE standards would be insufficient to alter any existing military
missions focused on ensuring the safe and expedient production and transportation of oil around the globe. See
Chapter 7 of the PRIA for more information on this topic.
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Table 3-1 - Petroleum Production and Supply (Million Barrels per Day)*

Domesti Impor
P:troelsetuin g:ttroleum gOSnSll)l ?::;’tliz‘:;;’ “ g)ﬂr:"slg nl: ;:i‘;)llles;"g] gllfstlre (?fOUfsS.a o
Production® 5 Imports>> 56 Consumption®!: 62

1975 10.0 5.8 16.3 56.2 35.8%

1985 10.6 43 15.7 60.0 27.3%

1995 8.3 7.9 17.7 70.0 44.5%

2005 6.9 12.5 20.8 84.4 60.3%

2010 7.5 9.4 19.2 89.0 49.2%

2012 8.9 7.4 18.5 91.0 40.0%

2014 11.8 5.1 19.1 93.6 26.5%

2015 12.8 4.7 19.5 95.3 24.1%

2016 12.4 4.8 19.7 96.9 24.4%

2017 13.1 42 19.9 98.3 21.1%

2020 (projected) 17.9 2.3 20.3 100.0 11.5%

2025 (projected) 18.9 0.7 19.7 101.9 3.4%

2030 (projected) 19.4 -0.2 19.2 104.2 -0.9%

2035 (projected) | 197 0.6 19.1 108.0 3.2%

32 Petroleum data in Table 3-1is categorized under Petroleum and Other Liquids by the U.S. Department of Energy,
Energy Information Administration (EIA). Defined as all petroleum including crude oil and products of petroleum

refining, natural gas liquids, biofuels, and liquids derived from other hydrocarbon sources (including coal to liquids
and gas to liquids). Not included are liquefied natural gas (LNG) and liquid hydrogen.
https://www.eia.gov/tools/glossary/ (last accessed May 4, 2018).

33 U.S. Department of Energy, Energy Information Administration (EIA), Petroleum and Other Liquids, Supply and

Disposition, see “Field Production” for historical data.

https://www.eia.gov/dnav/pet/pet sum_snd d nus_mbblpd_a_cur-5.htm (last accessed May 4, 2018).

4 Ibid. Annual Energy Outlook 2017, see Table 21 and “Petroleum and Other Liquids Production” for projection
data. https://www.eia.gov/outlooks/aeo/tables_ref.php (last accessed May 4, 2018).

35 Ibid. Petroleum and Other Liquids, U.S. Net Imports by Country.

https://www.eia.gov/dnav/pet/pet move neti_a_ep00_IMN_mbblpd_a.htm (last accessed May 4, 2018).

%6 Ibid. Annual Energy Outlook 2017, see Table 11 and “Total Net Imports” for projection data.
https://www.eia.gov/outlooks/aco/tables_ref.php (last accessed May 4, 2018).

57 Tbid. Petroleum and Other Liquids, U.S. Product Supplied of Crude Oil and Petroleum Products. EIA uses product
supplied as a proxy for U.S. petroleum consumption. Product supplied measures the disappearance of these products
from petroleum refineries, natural gas processing plants, blending plants, pipelines, and bulk terminals.
https://www.eia.gov/dnav/pet/hist/I eafHandler.ashx?7n=PET&s=MTTUPUS2&f=A (last accessed May 4, 2018).

38 Ibid. Annual Energy Outlook 2017, see Table 11 and “Product Supplied” for projection data.
https://www.eia.gov/outlooks/aeo/tables_ref.php (last accessed May 4, 2018).

% Ibid. Petroleum and Other Liquids, see International Energy Statistics. https://www.eia.gov/petroleum/data.php
(last accessed May 4, 2018).

% Ibid. Annual Energy Outlook 2017, see Table 21. https://www.eia.gov/outlooks/aeo/tables_ref.php (last accessed
May 4, 2018).

% Ibid. Petroleum and Other Liquids, U.S. Net Imports by Country.

https://www.eia.gov/dnav/pet/pet_move neti_a_ep00_IMN _ mbblpd_a.htm (last accessed May 4, 2018).

62 Ibid. Annual Energy Outlook 2017, see Table 11 and “Net Import Share of Product Supplied” for projection data.
https://www.eia.gov/outlooks/aeo/tables_ref.php (last accessed May 4, 2018).

112



As NHTSA understands Congress’ original intent for the CAFE program, the goal was to raise
fleet-wide fuel economy levels in response to the Arab oil embargo in the 1970s and protect the
country from further gasoline price shocks and supply shortages. Those price shocks, while they
were occurring, were disruptive to the U.S. economy and significantly affected consumers’ daily
lives. Congress therefore sought to keep U.S. energy consumption in a safe and sound state for
the sake of consumers and the economy, and avoid such shocks in the future. The need of the
U.S. to conserve energy, as a factor in determining maximum feasible standards, originally
flowed from those concerns.

Today, the conditions that led both to those price shocks and to U.S. energy vulnerability overall
have changed significantly. In the late 1970s, the U.S. was a major oil importer, importing 35.8%
of its oil in 1975, and changes (intentional or not) in the global oil supply had massive domestic
consequences, as Congress saw. While oil consumption exceeded domestic production for many
years after that, net energy imports peaked in 2005, and since then, oil imports have declined
while exports have increased.

The relationship between the U.S. and the global oil market has changed for two principal
reasons. The first reason is that the U.S. now consumes a significantly smaller share of global oil
production than it did in the 1970s. At the time of the Arab oil embargo, the U.S. consumed
about 17 million barrels per day of the globe’s approximately 55 million barrels per day.®*

While OPEC (particularly Saudi Arabia) still has the ability to influence global oil prices by
imposing discretionary supply restrictions, the greater diversity of both suppliers and consumers
since the 1970s has reduced the degree to which a single actor (or small collection of actors) can
impact the welfare of individual consumers. Oil is a fungible global commodity, though there
are limits to the substitutability of different types of crude for a given application. The global oil
market can, to a large extent, compensate for any producer that chooses not to sell to a given
buyer by shifting other supply toward that buyer. And while regional proximity, comparability
of crude oil, and foreign policy considerations can make some transactions more or less
attractive, as long as exporters have a vested interest in preserving the stability (both in terms of
price and supply) of the global oil market, coordinated, large-scale actions (like the multi-nation
sanctions against Iran in recent years) would be required to impose costs or welfare losses on one
specific player in the global market. As a corollary to the small rise in U.S. petroleum
consumption over the last few decades, the oil intensity of U.S. GDP has continued to decline
since the Arab oil embargo, suggesting that U.S. GDP is less susceptible to increases in global
petroleum prices (sudden or otherwise) than it was at the time of EPCA’s passage or when these
policies were last considered in 2012. While the U.S. still has a higher energy intensity of GDP

% Energy Information Administration, Short-Term Energy Outlook, 2018,
https://www.eia.gov/outlooks/steo/report/global_oil.php (last accessed Jun. 5, 2018).
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than some other developed nations, our energy intensity has been declining since 1950 (shrinking
by about 60%since 1950 and almost 30% between 1990 and 2015).54

The second factor that has changed the United States’ relationship to the global oil market is the
changing U.S. reliance on imported oil over the last decade. U.S. domestic oil production began
rising in 2009 with more cost-effective drilling and production technologies.®

Domestic oil production became more cost-effective for two basic reasons. First, technology
improved - the use of horizontal drilling in conjunction with hydraulic fracturing has greatly
expanded the ability of producers to profitably recover natural gas and oil from low-permeability
geologic plays — particularly, shale plays — and consequently, oil production from shale plays has
grown rapidly in recent years.®® And second, rising global oil prices themselves made using
those technologies more feasible. As a hypothetical example, if it costs $79 per barrel to extract
oil from a shale play, when the market price for that oil is $60 per barrel, it is not worth the
producer’s cost to extract the oil; when the market price is $80 per barrel, it becomes cost-
effective.

Recent analysis further suggests that the U.S. oil supply response to a rise in global prices is
much larger now due to the shale revolution, as compared to what it was when U.S. production
depended entirely on conventional wells. Unconventional wells may be not only capable of
producing more oil over time but also may be capable of responding faster to price shocks. One
2017 study concluded that “The long-run price responsiveness of supply is approximately 6
times larger for tight oil on a per well basis, and approximately 9 times larger when also
accounting for the rise in unconventional-directed drilling.” That same study further found that
“Given a price rise to $80 per barrel, U.S. oil production could rise by 0.5 million barrels per day
in 6 months, 1.2 million in 1 year, 2 million in 2 years, and 3 million in 5 years.”®” Some
analysts suggest that shale drillers can respond more quickly to market conditions because,
unlike conventional drillers, they do not need to spend years looking for new deposits, because

% Energy Information Administration, “Today in Energy,” Jul. 12, 2016,
https://www.eia.gov/todayinenergy/detail.php?id=27032 (last accessed Jun. 5, 2018).

%5 Energy Information Administration, “U.S. Energy Facts Explained,”
https://www.eia.gov/energyexplained/index.cfm (last accessed Feb. 20, 2018).

% Energy Information Administration, “Review of Emerging Resources - U.S. Shale Gas and Shale Oil Plays,” July
8,2011. https://www.eia.gov/analysis/studies/usshalegas/ (last accessed Feb. 20, 2018). Practical application of
horizontal drilling to oil production began in the early 1980s, by which time the advent of improved downhole
drilling motors and the invention of other necessary supporting equipment, materials, and technologies (particularly,
downbhole telemetry equipment) had brought some applications within the realm of commercial viability. Id. EIA’s
AEO 2018 projects that by the early 2040s, tight oil production will account for nearly 70% of total U.S. production,
up from 54% of the U.S. total in 2017. See “Tight oil remains the leading source of future U.S. crude oil
production,” EIA, Feb. 22, 2018, available at https://www.eia.gov/todayinenergy/detail.php?id=35052 (last accessed
Feb. 22, 2018).

67 Newell, R. G. & Prest, B. C. “The Unconventional Oil Supply Boom - Aggregate Price Response from
Microdata,” Working Paper 23973, National Bureau of Economic Research, October 2017. Available at
http://www.nber.org/papers/w23973 (last accessed Feb. 22, 2018).
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there are simply so many shale oil wells being drilled and because they are more productive
(although their supply may be exhausted more quickly than a conventional well, the sheer
numbers appear likely to make up for that concern).®® Some commenters disagree and suggest
that the best deposits are already known and tapped.®® Other commenters raise the possibility that
even if the most productive deposits are already tapped, any rises in global oil prices should spur
technology development that improves output of less productive deposits.”” Moreover, even if
U.S. production increases more slowly than, for example, EIA currently estimates, all increases
in U.S. production help to temper global prices and the risk of oil shocks because they reduce the
influence of other producing countries who might experience supply interruptions due to
geopolitical instability or deliberately reduce supply in an effort to raise prices’!

These changes in U.S. oil intensity, production, and capacity cannot entirely insulate consumers
from the effects of price shocks at the gas pump because although domestic production may be
able to satisfy domestic energy demand, we cannot predict whether domestically produced oil
will be distributed domestically or more broadly to the global market. But it appears that
domestic supply may dampen the magnitude, frequency, and duration of price shocks. As global
per-barrel oil prices rise, U.S. production is now much better able to (and does) ramp up in
response, pulling those prices back down. Corresponding per-gallon gas prices may not fall
overnight,”” but it is foreseeable that they could moderate over time, and likely respond faster
than prior to the shale revolution. EIA’s Annual Energy Outlook for 2018 acknowledges
uncertainty regarding these new oil sources but projects that while retail prices of gasoline and
diesel will increase between 2018 and 2050, gasoline prices would not exceed $4/gallon (in real
dollars) during that timeframe under EIA’s “reference case” projection.”” The International
Energy Agency (IEA)’s Oil 2018 report suggests some concern that excessive focus on investing
in U.S. shale oil production may increase price volatility after 2023 if investment is not applied

%8 See Ip, G. “America’s Emerging Petro Economy Flips the Impact of Oil,” Wall Street Journal, Feb. 21, 2018.
Available at https://www.wsj.com/articles/americas-emerging-petro-economy-flips-the-impact-of-0il-1519209000
(last accessed Feb. 22, 2018).

% See, e.g., “Shale Trailblazer Turns Skeptic on Soaring U.S. Oil Production,” Wall Street Journal, Mar. 5, 2018,
available at https://www.wsj.com/articles/shale-trailblazer-turns-skeptic-on-soaring-u-s-oil-production-1520257595
70 See LeBlanc, L. “In the Sweet Spot - The Key to Shale,” Mar. 6, 2018, available at
http://partners.wsj.com/ceraweek/connection/sweet-spot-key-shale/.

I See, e.g., Alessi, C. & Sider, A. “U.S. Oil Output Expected to Surpass Saudi Arabia, Rivaling Russia for Top
Spot,” Wall Street Journal, Jan. 19, 2018, available at https://www.wsj.com/articles/u-s-crude-production-expected-
to-surpass-saudi-arabia-in-2018-1516352405).

2 To be clear, the fact that the risk of gasoline price shocks may now be lower than in the past is different from
arguing that gasoline prices will never rise again at all. The Energy Information Administration tracks and reports on
pump prices around the country, and we refer readers to their website for the most up-to-date information. EIA
projects that the structural changes in the oil market will keep prices below $4/gallon through 2050. Prices will
foreseeably continue to rise and fall with supply and demand changes; the relevant question for the need of the U.S.
to conserve energy is not whether there will be any movement in prices but whether that movement is likely to be
sudden and large.

73 AEO 2018 at 57, 58. Available at https://www.eia.gov/outlooks/aco/pdf/AE02018 FINAL_PDF.pdf (last
accessed Feb. 22, 2018).
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more broadly but also states that U.S. shale oil is capable of and expected to respond quickly to
rising prices in the future and that American influence on global oil markets is expected to
continue to rise.”* From the supply side, it is possible that the oil market conditions that created
the price shocks in the 1970s may no longer exist.

Regardless of changes in the oil supply market, on the demand side, conditions are also
significantly different from the 1970s. If gas prices increase suddenly, American consumers
have more options for fuel-efficient new vehicles. Fuel-efficient vehicles were available to
purchasers in the 1970s, but they were generally small entry-level vehicles with features that did
not meet the needs and preferences of many consumers. Today, most U.S. households maintain
a household vehicle fleet that serves a variety of purposes and represents a variety of fuel
efficiency levels. Manufacturers have responded to fuel economy standards and to consumer
demand over the last decade to offer a wide array of fuel-efficient vehicles in different segments
and with a wide range of features. A household may now respond to short-term increases in fuel
price by shifting vehicle miles traveled within their household fleet away from less-efficient
vehicles and toward models with higher fuel economy. A similar option existed in the 1970s,
though not as widely as today, and vehicle owners in 2018 do not have to sacrifice as much
utility as owners did in the 1970s when making fuel-efficiency trade-offs within their household
fleets (or when replacing household vehicles at the time of purchase). On a longer-term basis, if
oil prices rise, consumers have more options to invest in additional fuel economy when
purchasing new vehicles than at any other time in history. To some extent, this is a mark of the
success of the CAFE program.

Global demand conditions are also different than in previous years. Countries that had very
small markets for new light-duty vehicles in the 1970s are now driving global production as their
economies improve and growing numbers of middle-class consumers are able to purchase
vehicles for personal use. The global increase in drivers inevitably affects global oil demand,
which affects oil prices. However, these changes generally occur gradually over time, unlike a
disruption that causes a gasoline price shock. Market growth happens relatively gradually and is
subject to many different factors. Oil supply markets likely have time to adjust to increases in
demand from higher vehicle sales in countries like China and India; in fact, those increases in
demand may temper global prices by keeping production increasing more steadily than if
demand was less certain. Clear demand rewards increased production and encourages additional
resource development over time. It therefore seems unlikely that growth in these vehicle markets
could lead to gasoline price shocks. Moreover, even as these vehicle markets grow, it is possible
that these and other vehicle markets may be moving away from petroleum usage under the

74 See IEA, “Oil 2018 - Analysis and Forecasts to 2023,” Executive Summary. Available at
http://www.iea.org/Textbase/npsum/0il201 8MRSsum.pdf (last accessed Mar. 6, 2018). See also Kent, S. Puko, T.
“U.S. Will Be the World’s Largest Oil Producer by 2023, Says IEA,” Wall Street Journal, March 5, 2018, reporting
on remarks at the 2018 CERAWeek energy conference by IEA Executive Director Fatih Birol.
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direction of their governments.” If this occurs, global oil production will fall in response to
reduced global demand, but latent production capacity would exist to offset the impacts of
unexpected supply interruptions and maintain a level of global production that is accessible to
petroleum consumers. This, too, would seem likely to reduce the risk of gasoline price shocks.

Considering all of the above factors, if gasoline price shocks are no longer as much of a threat as
they were when EPCA was originally passed, it seems reasonable to reconsider the need of the
United States to conserve oil today and going forward. Looking to the discussion above on what
elements are relevant to the need of the United States to conserve oil, one may conclude that the
U.S. is no longer as dependent upon petroleum as the engine of economic prosperity as it was
when EPCA was passed. The national balance of payments considerations are likely drastically
less important than they were in the 1970s at least in terms of oil imports and vehicle fuel
economy. Foreign policy considerations appear to have shifted along with the supply shifts also
discussed above.

Whether and how environmental considerations create a need for CAFE standards is, perhaps,
more complicated. As discussed earlier in this document, carbon dioxide is a direct byproduct of
the combustion of carbon-based fuels in vehicle engines.”® Many argue that it is likely that
human activities, especially emissions of greenhouse gases like carbon dioxide, contribute to the
observed climate warming since the mid-20™ century.”” Even taking that premise as given, it is
reasonable to ask whether rapid ongoing increases in CAFE stringency (or even, for that matter,
electric vehicle mandates) can sufficiently address climate change to merit their costs.

Some commenters have argued essentially that any petroleum use is destructive because it all
adds incrementally to climate change. They argue that as CAFE standards increase, petroleum
use will decrease; therefore, CAFE standard stringency should increase as rapidly as possible.
Other commenters, recognizing that economic practicability is also relevant, have argued
essentially that because more stringent CAFE standards produce less CO2 emissions, NHTSA
should simply set CAFE standards to increase at the most rapid of the alternative rates that
NHTSA cannot prove is economically devastating. The question here, again, is whether the
additional fuel saved (and CO2 emissions avoided) by more rapidly increasing CAFE standards
better satisfies the U.S.’s need to avoid destructive or wasteful use of energy than more moderate
approaches that more appropriately balance other statutory considerations.

5 Energy Information Administration, “Plug-in electric vehicles: future market conditions and adoption rates”
available at https://www.eia.gov/outlooks/ieo/pev.php (accessed Apr. 4, 2018).

76 Depending on the energy source, it may also be a byproduct of consumption of electricity by vehicles.
"TUSGCRP, 2017 - Climate Science Special Report - Fourth National Climate Assessment, Volume | [Wuebbles, D.
J., Fahey, D. W., Hibbard, K. A., Dokken, D. J., Stewart, B. C. & Maycock, T. K. (eds.)]. U.S. Global Change
Research Program, Washington, DC, USA, 470 pp, doi - 10.7930/J0J964J6. Available at
https://science2017.globalchange.gov/ (last accessed Feb. 23, 2018).
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In the context of climate change, it is hard to say that increasing CAFE standards is necessary to
avoid destructive or wasteful use of energy as compared to somewhat-less-rapidly-increasing
CAFE standards. The most stringent of the regulatory alternatives considered in the 2012 final
rule and FRIA (under much more optimistic assumptions about technology effectiveness), which
would have required a seven percent average annual fleetwide increase in fuel economy for MY's
2017-2025 compared to MY 2016 standards, was forecast to decrease global temperatures in
2100 by 0.02°C in 2100. Under NHTSA’s current proposal, the agency anticipates that global
temperatures would increase by 0.003°C in 2100 compared to the augural standards. As reported
in NHTSA’s Draft EIS, compared to the average global mean surface temperature for 1986-
2005, global surface temperatures are still forecast to increase by 3.484-3.487°C, depending on
the alternative. Because the impacts of any standards are small, and in fact several-orders-of-
magnitude smaller, as compared to the overall forecast increases, this makes it hard for NHTSA
to conclude that the climate change effects potentially attributable to the additional energy used,
even over the full lifetimes of the vehicles in question, is “destructive or wasteful” enough that
the “need of the U.S. to conserve energy” requires NHTSA to place an outsized emphasis on this
consideration as opposed to others.”

For example, consider that the U.S. light-duty vehicle fleet currently accounts for roughly eight
percent of world petroleum consumption, and only three percent of world CO2 production.
Current DOE projections indicate further declines in these proportions as China, India, and other
countries increase motor vehicle ownership and use. Whatever action is taken with respect to
U.S. CAFE standards will thus influence only an increasingly small part of worldwide CO2
production.

78 The question of whether or how rapidly to increase CAFE stringency is different from the question of whether to
set CAFE standards at all. Massachusetts v. EPA, 549 U.S. 497 (2007) (“Agencies, like legislatures, do not generally
resolve massive problems in one fell regulatory swoop.”)
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Table 3-2 - U.S. Light Vehicle Fleet Share of World Petroleum Consumption’®

ggicleght USS. Petroleum | Share of US. World Share of World
Petroleum C;)I;sum tion Petroleum Petroleum Petroleum
Consumption P Consumption Consumption Consumption

19751 6.1 16.3 37.3% 56.2 10.8%

19851 6.5 15.7 41.1% 60.1 10.7%

19951 7.4 17.7 41.9% 70.1 10.6%

2005 | 8.9 20.8 42.7% 84.1 10.6%

2009 | 8.7 18.8 46.2% 84.3 10.3%

2014 | 8.2 19.1 43.0% 94.4 8.7%

2015 | 8.0 19.5 41.3% 95.3 8.4%

Sources - U.S. Department of Energy, Energy Information Administration, Monthly Energy Review, April 2012.
See http://www.eia.gov/totalenergy/data/monthly/pdf/sec3 3.pdf (last accessed April 13, 2018); U.S. Department of
Energy, Energy Information Administration, International Energy Statistics, Total Petroleum Consumption. See
http://www.eia.gov/cfapps/ipdbproject/IEDIndex3.cfm?tid=5&pid=5&aid=2 (last accessed, May 16, 2012); U.S.
Department of Energy, Energy Information Administration, Annual Energy Outlook 2016 and Annual Energy
Outlook 2018, Table A11 and Transportation Sector Key Indicators and Delivered Energy Consumption. Available
at https://www.eia.gov/outlooks/aco/pdf/0383(2016).pdf and https://www.eia.gov/outlooks/aco/pdf/appa.pdf (last
accessed April 13, 2018); U.S. Department of Energy, Energy Information Administration, International Energy
Outlook 2017, Table A5. Available at https://www.eia.gov/outlooks/ieo/pdf/ieotab_5.pdf (last accessed April 13,
2018); U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy, Transportation Energy
Data Book, Table 1.16. Available at http://cta.ornl.gov/data/chapter1.shtml (last accessed April 13, 2018); U.S.
Department of Energy, Energy Information Administration, Performance Profiles of Major Energy Producers 2009,
Report No. DOE/EIA-0206(09). Available at https:/www.eia.gov/finance/performanceprofiles/pdf/020609.pdf (last
accessed April 16, 2018).
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Table 3-3 - U.S.

Light-Duty Vehicle Share of World CO2 Emissions®

U.S. Light-Duty U.S. CO; World CO,
Vehicle CO; Emissions glglre of U.S. Emissions 3:,13:: do(fj o
Emissions (million (million metric Em;ssions (million metric Emissions 2
metric tons per year) | tons per year) tons per year)

1990 | 888.1 5,121 17.3% 21,689 4.1%

2005 | 1260.9 6,132 20.6% 28,479 4.4%

2015 | 1083.5 5,421 20.0% 32,722 3.3%

Consumer costs are the remaining issue considered in the context of the need of the U.S. to
conserve energy. NHTSA has argued in the past, somewhat paternalistically, that CAFE
standards help to solve consumers’ “myopia” about the value of fuel savings they could receive,
when buying a new vehicle, if they chose a more fuel-efficient model. There has been extensive
debate over how much consumers do (and/or should) value fuel savings and fuel economy as an
attribute in new vehicles, and that debate is addressed in Chapter 8. For purposes of considering
the need of the U.S. to conserve energy, the question of consumer costs may be closer to whether
U.S. consumers S0 need to save money on fuel that they must be required to save substantially
more fuel (through purchasing a new vehicle made more fuel-efficient by more stringent CAFE
standards) than they would otherwise choose.

Again, when EPCA originally passed, Congress was trying to protect U.S. consumers from the
negative effects of another gasoline price shock. It appears much more likely today that oil
prices will rise only moderately in the future, and price shocks are less likely. Accordingly, it is
reasonable to believe that U.S. consumers value future fuel savings accurately and choose new
vehicles based on that view. This is particularly true, because federal law requires that new
vehicles be posted with a window sticker providing estimated costs or savings over a five-year
period compared to average new vehicles.®! Even if consumers do not explicitly think to
themselves “this new car will save me $5,000 in fuel costs over its lifetime compared to that
other new car,” gradual and relatively predictable fuel price increases in the foreseeable future

8 Sources - Environmental Protection Agency, Greenhouse Gas Data Explorer. Available at
https://www3.epa.gov/climatechange/ghgemissions/inventoryexplorer/#allsectors/allgas/econsect/all (last accessed
April 16, 2018); Environmental Protection Agency, Inventory of U.S. Greenhouse Gas Emissions and Sinks - 1990-
2015, Report No. EPA 430-P-17-001. Available at https://www.epa.gov/sites/production/files/2017-
02/documents/2017_complete report.pdf (last accessed April 16, 2018); U.S. Department of Energy, Energy
Information Administration, International Energy Statistics. Available at
https://www.eia.gov/beta/international/data/browser/index.cfm#/ (last accessed April 16, 2018); U.S. Department of
Energy, Energy Information Administration, Annual Energy Outlook 2018. Available at
https://www.eia.gov/outlooks/aco/data (last accessed April 16, 2018); U.S. Department of Energy, Energy
Information Administration, International Energy Outlook 2017. Available at https://www.eia.gov/outlooks/aco/data
(last accessed April 16, 2018).

8149 CFR 575.401; 40 CFR 600.302-12.
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allow consumers to roughly estimate the comparative value of fuel savings among vehicles and
choose the amount of fuel savings that they want, in light of the other vehicle attributes they
value. It seems, then, that consumer cost as an element of the need of the U.S. to conserve
energy is also less urgent in the context of the structural changes in oil markets over the last
several years.

Given the discussion above, NHTSA tentatively concludes that the need of the U.S. to conserve
energy may no longer function as assumed in previous considerations of what CAFE standards
would be maximum feasible. The overall risks associated with the need of the U.S. to conserve
oil have entered a new paradigm with the risks substantially lower today and projected into the
future than when CAFE standards were first issued and in the recent past. The effectiveness of
CAFE standards in reducing the demand for fuel combined with the increase in domestic oil
production have contributed significantly to the current situation and outlook for the near- and
mid-term future. The world has changed, and the need of the U.S. to conserve energy, at least in
the context of the CAFE program, has also changed.

3.2 The CAA and Climate Change Resulting from Light-Duty Vehicle Use

Title II of the Clean Air Act (CAA) provides for comprehensive regulation of mobile sources,
authorizing EPA to regulate emissions of air pollutants from all mobile source categories. Under
Section 202(a)*? and relevant case law, as discussed below, EPA considers such issues as
technology effectiveness, its cost (both per vehicle, per manufacturer, and per consumer), the
lead time necessary to implement the technology, and based on this the feasibility and
practicability of potential standards; the impacts of potential standards on emissions reductions
of both GHGs and non-GHGs; the impacts of standards on oil conservation and energy security;
the impacts of standards on fuel savings by consumers; the impacts of standards on the auto
industry; other energy impacts; as well as other relevant factors such as impacts on safety.

This proposed rule would implement a specific provision from Title II, section 202(a).®* Section
202(a)(1) of the Clean Air Act (CAA) states that “the Administrator shall by regulation prescribe
(and from time to time revise) ... standards applicable to the emission of any air pollutant from
any class or classes of new motor vehicles ..., which in his judgment cause, or contribute to, air
pollution which may reasonably be anticipated to endanger public health or welfare.” If EPA
makes the appropriate endangerment and cause or contribute findings, then section 202(a)
authorizes EPA to issue standards applicable to emissions of those pollutants. Indeed, EPA’s
obligation to do so is mandatory: Coalition for Responsible Regulation, 684 F.3d at 114;
Massachusetts v. EPA, 549 U.S. at 533. Moreover, EPA’s mandatory legal duty to promulgate
these emission standards derives from “a statutory obligation wholly independent of DOT’s

8242 U.S.C. § 7521(a).
8342 U.S.C. § 7521(a)
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mandate to promote energy efficiency.” Massachusetts, 549 U.S. at 532. Consequently, EPA has
no discretion to decline to issue greenhouse standards under section 202(a), or to defer issuing
such standards due to NHTSA’s regulatory authority to establish fuel economy standards.
Rather, “[j]ust as EPA lacks authority to refuse to regulate on the grounds of NHTSA’s
regulatory authority, EPA cannot defer regulation on that basis.” Coalition for Responsible
Regulation, 684 F.3d at 127.

Any standards under CAA section 202(a)(1) “shall be applicable to such vehicles ... for their
useful life.” Emission standards set by the EPA under CAA section 202(a)(1) are technology-
based, as the levels chosen must be premised on a finding of technological feasibility. Thus,
standards promulgated under CAA section 202(a) are to 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); see also NRDC v. EPA, 655 F. 2d 318, 322 (D.C. Cir. 1981)).
EPA must consider costs to those entities which are directly subject to the standards. Motor &
Equipment Mfrs. Ass’n Inc. v. EPA, 627 F. 2d 1095, 1118 (D.C. Cir. 1979). Thus, “the [s]ection
202(a)(2) reference to compliance costs encompasses only the cost to the motor-vehicle industry
to come into compliance with the new emission standards.” Coalition for Responsible
Regulation, 684 F.3d at 128; see also id. at 126-27 (rejecting arguments that EPA was required
to consider or should have considered costs to other entities, such as stationary sources, which
are not directly subject to the emission standards). EPA is afforded considerable discretion
under section 202(a) when assessing issues of technical feasibility and availability of lead time to
implement new technology. Such determinations are “subject to the restraints of
reasonableness,” which “does not open the door to ‘crystal ball’ inquiry.” NRDC, 655 F. 2d at
328 (quoting International Harvester Co. v. Ruckelshaus, 478 F. 2d 615, 629 (D.C. Cir. 1973)).
In developing such technology-based standards, EPA has the discretion to consider different
standards for appropriate groupings of vehicles (“class or classes of new motor vehicles”), or a
single standard for a larger grouping of motor vehicles (NRDC, 655 F. 2d at 338). Finally, with
respect to regulation of vehicular greenhouse gas emissions, EPA is not “required to treat
NHTSA'’s ... regulations as establishing the baseline for the [section 202(a) standards].”
Coalition for Responsible Regulation, 684 F.3d at 127 (noting further that “the [section 202
(a)standards] provid[e] benefits above and beyond those resulting from NHTSA’s fuel-economy
standards.”)

Although standards under CAA section 202(a)(1) are technology-based, they are not based
exclusively on technological capability. EPA has the discretion to consider and weigh various
factors along with technological feasibility, such as the cost of compliance (see section 202(a)
(2)), lead time necessary for compliance (section 202(a)(2)), safety (see NRDC, 655 F.2d at 336
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n. 31) and other impacts on consumers,** and energy impacts associated with use of the
technology (see George E. Warren Corp. v. EPA, 159 F.3d 616, 623-624 (D.C. Cir. 1998)
(ordinarily permissible for EPA to consider factors not specifically enumerated in the Act).

In addition, EPA has clear authority to set standards under CAA section 202(a) that are
technology forcing when EPA considers that to be appropriate but is not required to do so (as
compared to standards set under provisions such as section 202(a)(3) and section 213(a)(3)).
EPA has interpreted a similar statutory provision, CAA section 231, as follows:

While the statutory language of section 231 is not identical to other provisions in title 11
of the CAA that direct EPA to establish technology-based standards for various types of
engines, EPA interprets its authority under section 231 to be somewhat similar to those
provisions that require us to identify a reasonable balance of specified emissions
reduction, cost, safety, noise, and other factors. See, €.g., Husqvarna AB v. EPA, 254 F.3d
195 (D.C. Cir. 2001) (upholding EPA’s promulgation of technology-based standards for
small non-road engines under section 213(a)(3) of the CAA). However, EPA is not
compelled under section 231 to obtain the ‘‘greatest degree of emission reduction
achievable’’ as per sections 213 and 202 of the CAA, and so EPA does not interpret the
Act as requiring the agency to give subordinate status to factors such as cost, safety, and
noise in determining what standards are reasonable for aircraft engines. Rather, EPA has
greater flexibility under section 231 in determining what standard is most reasonable for
aircraft engines, and is not required to achieve a “technology forcing” result.®®

This interpretation was upheld as reasonable in NACAA v. EPA, (489 F.3d 1221, 1230 (D.C. Cir.
2007)). CAA section 202(a) does not specify the degree of weight to apply to each factor, and
EPA accordingly has discretion in choosing an appropriate balance among factors. See Sierra
Club v. EPA, 325 F.3d 374, 378 (D.C. Cir. 2003) (even where a provision is technology-forcing,
the provision “does not resolve how the Administrator should weigh all [the statutory] factors in
the process of finding the 'greatest emission reduction achievable’”); see also Husqvarna AB v.
EPA, 254 F. 3d 195, 200 (D.C. Cir. 2001) (great discretion to balance statutory factors in
considering level of technology-based standard, and statutory requirement “[to give] appropriate
consideration to the cost of applying ... technology” does not mandate a specific method of cost
analysis); Hercules Inc. v. EPA, 598 F. 2d 91, 106-07 (D.C. Cir. 1978) (“In reviewing a
numerical standard, we must ask whether the agency’s numbers are within a ‘zone of
reasonableness,” not whether its numbers are precisely right”); Permian Basin Area Rate Cases,
390 U.S. 747, 797 (1968) (same); Federal Power Commission v. Conway Corp., 426 U.S. 271,

84 Since its earliest Title II regulations, EPA has considered the safety of pollution control technologies. See 45 Fed.
Reg. 14496, 14503 (March 5, 1980). (“EPA would not require a particulate control technology that was known to
involve serious safety problems. If during the development of the trap-oxidizer safety problems are discovered, EPA
would reconsider the control requirements implemented by this rulemaking”).

8570 Fed. Reg. 69664, 69676 (Nov. 17, 2005).
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278 (1976) (same); Exxon Mobil Gas Marketing Co. v. FERC, 297 F. 3d 1071, 1084 (D.C. Cir.
2002) (same).

As noted above, EPA has found that the elevated concentrations of greenhouse gases in the
atmosphere may reasonably be anticipated to endanger public health and welfare.’¢ EPA
defined the “air pollution” referred to in CAA section 202(a) to be the combined mix of six long-
lived and directly emitted GHGs: carbon dioxide (CO2), methane (CHa4), nitrous oxide (N20),
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SFs). The EPA
further found under CAA section 202(a) that emissions of the single air pollutant defined as the
aggregate group of these same six greenhouse gases from new motor vehicles and new motor
vehicle engines contribute to air pollution. As a result of these findings, section 202(a) requires
EPA to issue standards applicable to emissions of that air pollutant. New motor vehicles and
engines emit CO2, CH4, N2O and HFC. EPA has established standards and other provisions that
control emissions of CO2, HFCs, N2O, and CH4. EPA has not set any standards for PFCs or SFs
as they are not emitted by motor vehicles.

3.2.1 Consideration of GHG Emissions

As discussed above, the purpose of COz standards established under CAA Section 202 is to
reduce GHG emissions, which contribute to climate change. As shown in Table 3-4, below, the
analysis projects that, compared to the baseline standards, the proposed CO2 standards for MY's
2021-2026 would increase vehicle CO2 emissions by 713 million metric tons (MMT) over the
lifetime of the vehicles produced from MY 1979 through MY 2029, with an additional 159
MMT in COz reduction from upstream sources for a total increase of 872 MMT.

As noted above, the purpose of Title II emissions standards is to protect the public health and
welfare, and in establishing emissions standards the Administrator is cognizant of the importance
of this goal. At the same time, as discussed above, unlike other provisions in Title II, Section
202(a) does not require the Administrator to set standards, which result in the greatest degree of
emissions control achievable, though the Administrator has the discretion to do so. Thus, in
setting these standards, the Administrator takes into consideration other factors discussed above
and below, including not only technological feasibility, lead-time, and the cost of compliance,
but also potential impacts of vehicle emission standards on safety and other impacts on
consumers. Notwithstanding the fact that GHG emissions reductions would be lower under
today’s proposal than for the existing EPA standards, in light of the new assessment indicating
higher vehicle costs and associated impacts on consumers, and safety impacts, the Administrator
believes from a cost/benefit perspective that the foregone GHG emission reduction benefits from
the proposed standards are warranted.

8 74 Fed. Reg. 66496 (Dec. 15, 2009).
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Table 3-4 - Cumulative Changes in Fuel Consumption and GHG Emissions for MY’s 1975-

2029 Under CO: Program
Model Year Standards MY MY MY MY MY MY |TOTAL
Through 2021 2022 2023 2024 2025 2026
Upstream Emissions
CO; (million metric tons) 452 45.4 26.4 24.5 17.6 0.0 159
CHy (thousand metric tons) 398 403 234 268 234 0.0 1,540
N2O (thousand metric tons) 6.0 6.0 3.5 4.1 3.7 0.0 23.3
Tailpipe Emissions
CO; (million metric tons) 180 182 106 128 117 0.0 713
CHyj (thousand metric tons) 2.8 -3.2 -2.5 -3.1 -2.7 0.0 -14.2
N2O (thousand metric tons) -2.5 -3.0 -2.2 -2.6 2.3 0.0 -12.6
Total Emissions
CO; (million metric tons) 225 228 133 153 134 0.0 873
CHy (thousand metric tons) 396 400 232 265 231 0.0 1,520
N2O (thousand metric tons) 3.5 3.1 1.3 1.5 1.4 0.0 10.7
Fuel Consumption (billion 20.3 20.5 12.0 13.8 12.3 0.0 78.9
Gallons)
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4 Proposed and Alternative CAFE and CO; standards for MYs 2021-2026

4.1 Form of the Standards

NHTSA and EPA are proposing the form of the CAFE and COz standards for MY's 2021-2026
would follow the form of those standards in prior model years. NHTSA has specific statutory
requirements for the form of CAFE standards - specifically, EPCA, as amended by EISA,
requires CAFE standards be issued separately for passenger cars and light trucks, and each
standard must be specified as a mathematical function expressed in terms of one or more vehicle
attributes related to fuel economy. While the CAA includes no specific requirements regarding
GHG regulation, EPA has chosen to adopt standards consistent with the EPCA/EISA
requirements in the interest of simplifying compliance for the industry since 2010.3’

For MY since 2011 for CAFE and since 2012 for CO2, standards have taken the form of fuel
economy and CO: targets expressed as functions of vehicle footprint (the product of vehicle
wheelbase and average track width). NHTSA and EPA continue to believe footprint is the most
appropriate attribute on which to base the proposed standards, as discussed in Preamble Section
II.C. Under footprint-based standards, the function defines a COz or fuel economy performance
target for each unique footprint combination within a car or truck model type. Using the
functions, each manufacturer will have a CAFE and CO» average standard for each year 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 functions are mostly sloped, so that generally, larger
vehicles (i.e., vehicles with larger footprints) will be subject to lower CAFE mpg targets and
higher CO2 grams/mile targets than smaller vehicles. This is because, generally speaking,
smaller vehicles are more capable of achieving higher levels of fuel economy/lower levels of
CO:2 emissions because they tend not to have to work as hard to perform their driving tasks.
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 EPA’s
certification process), the standards to which the manufacturer must comply will be determined
by its final model year production figures. A manufacturer’s calculation of its fleet average
standards as well as its fleet’s average performance at the end of the model year will be based on
the production-weighted average target and performance of each model in its fleet.®’

87 Such an approach is permissible under Section 202(a) of the CAA, and EPA has used the attribute-based approach
in issuing standards under analogous provisions of the CAA.

88 EPCA/EISA requires NHTSA to separate passenger cars into domestic and import passenger car fleets; whereas,
EPA combines all passenger cars into one fleet.

8 As in prior rulemakings, a manufacturer may have some vehicle 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 of each model).

126



For passenger cars, consistent with prior rulemakings, NHTSA is proposing to define fuel
economy targets as follows:

Equation 4-1 - Passenger Car Fuel Economy Target Calculation
1

ARG e = N [MAX (c x FOOTPRINT +d, %) 7]

where

TARGETFe is the fuel economy target (in mpg) applicable to a specific vehicle model
type with a unique footprint combination,

a is a minimum fuel economy target (in mpg),

b is a maximum fuel economy target (in mpg),

c is the slope (in gallons per mile per square foot, or gpm, per square foot) of a line
relating fuel consumption (the inverse of fuel economy) to footprint, and

d is an intercept (in gpm) of the same line.

Here, MIN and MAX are functions that take the minimum and maximum values, respectively, of
the set of included values. For example, MIN[40,35] = 35 and MAX(40, 25) = 40, such that
MIN[MAX(40, 25), 35] = 35.

For light trucks, also consistent with prior rulemakings, NHTSA is proposing to define fuel
economy targets as follows:

Equation 4-2 - Light Truck Fuel Economy Target Calculation
TARGETkg

1 1
= MAX

MIN [MAX (c x FOOTPRINT + d, %) %] "MIN [MAX (g x FOOTPRINT + h, %) ]1(]

where

TARGETHFe is the fuel economy target (in mpg) applicable to a specific vehicle model
type with a unique footprint combination,

a, b, ¢, and d are as for passenger cars, but taking values specific to light trucks,

e is a second minimum fuel economy target (in mpg),

f is a second maximum fuel economy target (in mpg),

g is the slope (in gpm per square foot) of a second line relating fuel consumption (the
inverse of fuel economy) to footprint, and

h is an intercept (in gpm) of the same second line.
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Although the general model of the target function equation is the same for each vehicle category
(passenger cars and light trucks) and each model year, parameters of the function equation differ
for cars and trucks. For MY's 2020-2026, parameters are unchanged, resulting in the same
stringency in each of those model years.

Mathematical functions defining the proposed CO: targets are expressed as functions that are
similar, with coefficients a-h corresponding to those listed above.”® For passenger cars, EPA is
proposing to define COz targets as follows:

Equation 4-3 - Passenger Car CO; Target
TARGET;p, = MIN[b, MAX[a,c X FOOTPRINT + d]]

where

TARGETco2 is the is the COz target (in grams per mile, or g/mi) applicable to a specific
vehicle model configuration,
a is a minimum CO:z target (in g/mi),
b is a maximum COz target (in g/mi),
c is the slope (in g/mi, per square foot) of a line relating CO2 emissions to footprint, and
d is an intercept (in g/mi) of the same line.
For light trucks, COx targets are defined as follows:

Equation 4-4 - Light Truck CO; Target

TARGET¢o, = MIN[MIN[b, MAX[a,c x FOOTPRINT + d]], MIN[f, MAX][e, g
X FOOTPRINT + h]]

where

TARGETcoz is the is the CO: target (in g/mi) applicable to a specific vehicle model
configuration,

a, b, ¢, and d are as for passenger cars, but taking values specific to light trucks,

e is a second minimum CO: target (in g/mi),

f is a second maximum CO: target (in g/mi),

g is the slope (in g/mi per square foot) of a second line relating CO2 emissions to
footprint, and

h is an intercept (in g/mi) of the same second line.

To be clear, as has been the case since the agencies began establishing attribute-based standards,
no single vehicle needs to meet the specific applicable fuel economy or COz targets because

% EPA regulations use a different but mathematically equivalent approach to specify targets. Rather than using a
function with nested minima and maxima functions, EPA regulations specify requirements separately for different
ranges of vehicle footprint. Because these ranges reflect the combined application of the listed minima, maxima,
and linear functions, it is mathematically equivalent and more efficient to present targets as in this section.
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compliance with either CAFE or CO: standards is determined based on corporate average fuel
economy or average CO2 emission rates. The required CAFE level applicable to a given fleet in
a given model year is determined by calculating the production-weighted harmonic average of
fuel economy targets applicable to specific vehicle model configurations in the fleet, as follows:

Equation 4-5 - Required Fleet Fuel Economy Target

Y, PRODUCTION;

PRODUCTION,
i " TARGETsy;

CAFErequired =

where

CAFErequired is the CAFE level the fleet is required to achieve,

i refers to specific vehicle model/configurations in the fleet,

PRODUCTION:I is the number of model configuration i produced for sale in the U.S.,
and

TARGETFE,i the fuel economy target (as defined above) for model configuration i.

Similarly, the required average COz2 level applicable to a given fleet in a given model year is
determined by calculating the production-weighted average (not harmonic) of COz targets
applicable to specific vehicle model configurations in the fleet, as follows:

Equation 4-6 - Required Fleet CO; Target

oo _ X PRODUCTION; X TARGET¢03;
required > PRODUCTION;

where

CO2required 1s the average COz level the fleet is required to achieve,

I refers to specific vehicle model/configurations in the fleet,

PRODUCTION; is the number of model configuration i produced for sale in the U.S., and
TARGETcozii is the COz target (as defined above) for model configuration i.

The NPRM seeks comment on these alternatives and on the analysis presented therein, in
addition to any relevant information and data. That review could lead the agencies to select one
of the other regulatory alternatives for the final rule.

4.2 Reconsideration of Footprint Curve Shapes

As a part of this de novo rulemaking process, NHTSA is committed to reconsidering the
mathematical function relating the fuel economy target for a given model to the chosen attribute
for MY’s 2021 through 2026 standards. In efforts to harmonize with NHTSA, EPA has also
reconsidered the attribute relationship used to define COz standards. This reconsideration
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included both the attribute chosen to define the standards and the specific mathematical function
used to do so, increase with increasing footprint), is theoretically vague and quantitatively
uncertain; in other words, it is not so precise as to a priori yield only a single possible curve.

The decision of how to specify this mathematical function therefore reflects some amount of
judgment. The agencies can specify the function with a view toward achieving different
environmental and petroleum reduction goals, encouraging different levels of application of fuel-
saving technologies, avoiding any adverse effects on overall highway safety, reducing disparities
of manufacturers’ compliance burdens, and preserving consumer choice, among other aims. The
following are among the specific technical concerns and resultant policy tradeoffs considered in
selecting the details of specific past and future curve shapes:

e Flatter standards (i.e., curves) increase the risk that both the size of vehicles will
be reduced, potentially compromising highway safety, and reducing any utility
consumers would have gained from a larger vehicle.

e Steeper footprint-based standards may create incentives to upsize vehicles,
potentially oversupplying vehicles of certain footprints beyond what consumers
would naturally demand, thus increasing the possibility that fuel savings and CO2
reduction benefits will be forfeited artificially.

¢ Given the same industry-wide average required fuel economy or CO2 standard,
flatter standards tend to place greater compliance burdens on full-line
manufacturers.

¢ Given the same industry-wide average required fuel economy or CO2 standard,
dramatically steeper standards tend to place greater compliance burdens on
limited-line manufacturers (depending of course, on which vehicles are being
produced).

e If cutpoints are adopted, given the same industry-wide average required fuel
economy, moving small-vehicle cutpoints to the left (i.e., up in terms of fuel
economy, down in terms of CO2 emissions) discourages the introduction of small
vehicles and reduces the incentive to downsize small vehicles in ways that could
compromise overall highway safety.

e If cutpoints are adopted, given the same industry-wide average required fuel
economy, moving large-vehicle cutpoints to the right (i.e., down in terms of fuel
economy, up in terms of CO2 emissions) better accommodates the design
requirements of larger vehicles, especially large pickups, and extends the size
range over which downsizing is discouraged.

4.3 What mathematical functions have the agencies previously used, and why?

Data should inform any target curve, but how relevant data is defined and interpreted, as well as
the choice of methodology for fitting a curve to that data, must include some consideration of

130



specific policy goals. This section summarizes the methodologies and policy concerns
considered in developing previous target curves, including those that define the MY's 2017-2021
CAFE standards and the MY's 2022-2025 augural CAFE standards (for a complete discussion see
the 2012 FRIA). For further context, Figure 4-1 and Figure 4-2, show the history of final light
duty footprint-based curves specified in MPG rather than gpm for MYs 2011-2021 for light
trucks and passenger cars, respectively.
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Figure 4-1 - Final Light Truck MPG Target Curves for MYs 2011-2021
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Figure 4-2 - Final Passenger Car MPG Target Curves for MYs 2011-2021

As discussed below, the MY 2011 final curves followed a constrained logistic function defined
specifically in the final rule.” The MY 2012-2021 final standards and the MY 2022-2025
proposed augural standards are defined by constrained linear target functions of footprint as
defined below:"?

Equation 4-7 - Constrained Linear Target Function
1

Target = N1
min (max (c * Footprint + d, E) ’E)

Here, Target is the fuel economy target applicable to vehicles of a given footprint in square feet
(Footprint). The upper asymptote, a, and the lower asymptote, b, are specified in MPG; the
reciprocal of these values represent the lower and upper asymptotes, respectively, when the
curve is instead specified in gallons per mile (gpm). The slope, ¢, and the intercept, d, of the

linear portion of the curve are specified as gpm per change in square feet, and gpm, respectively.

°l See 74 FR 14196, 14363-14370 (Mar., 30, 2009) for NHTSA discussion of curve fitting in the MY 2011 CAFE
final rule.

92 The right cutpoint for the light truck curve was moved further to the right for MY’s 2017-2021 so that more
possible footprints would fall on the sloped part of the curve. In order to ensure that, for all possible footprints,
future standards would be at least as high as MY 2016 levels, the final standards for light trucks for MY’s 2017-
2021 is the maximum of the MY 2016 target curves and the target curves for the given MY standard. This is defined
further in the 2012 FRM.
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The min and max functions will take the minimum and maximum values within their associated
parentheses. Thus, the max function will first find the maximum of the fitted line at a given
footprint value and the lower asymptote from the perspective of gpm. If the fitted line is below
the lower asymptote it is replaced with the floor, which is also the minimum of the floor and the
ceiling by definition so that the target in MPG space will be the reciprocal of the floor in mpg
space, or simply, a. If, however, the fitted line is not below the lower asymptote, the fitted value
is returned from the max function and the min function takes the minimum value of the upper
asymptote (in gpm space) and the fitted line. If the fitted value is below the upper asymptote, it is
between the two asymptotes and the fitted value is appropriately returned from the min function,
making the overall target in MPG the reciprocal of the fitted line in gpm. If the fitted value is
above the upper asymptote, the upper asymptote is returned is returned from the min function,
and the overall target in MPG is the reciprocal of the upper asymptote in gpm space, or b.

In this way curves specified as constrained linear functions are specified by the following
parameters:

a = upper limit (mpg)

b = lower limit (mpg)

¢ = slope (gpm per sq. ft.)

d = intercept (gpm)

The slope and intercept are specified as gpm per sq. ft. and gpm instead of MPG per sq. ft. and
MPG because CAFE requirements are specified on an mpg basis, but the agencies have
expressed the relationship to footprint as being linear with respect to the reciprocal of fuel
economy — i.e., gpm. Notice that the sloped portion of the target curves in and is non-linear.
Compare Figure 4-3 and Figure 4-4, below, with Figure 4-1 and Figure 4-2, above, and notice
that the sloped parts of the target curves are linear when specified as a gpm target rather than as a
MPG target.
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4.3.1 NHTSA in MY 2008 and MY 2011 CAFE (constrained logistic)
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For the MY 2011 CAFE rule, NHTSA estimated fuel economy levels by footprint from the MY
2008 fleet after normalization for differences in technology,’* but did not make adjustments to
reflect other vehicle attributes (e.g., power-to-weight ratios). Starting with the technology-
adjusted passenger car and light truck fleets, NHTSA used minimum absolute deviation (MAD)
regression without sales weighting to fit a logistic form as a starting point to develop
mathematical functions defining the standards. NHTSA then identified footprints at which to
apply minimum and maximum values (rather than letting the standards extend without limit) and
transposed these functions vertically (i.e., on a gallons-per-mile basis, uniformly downward) to
produce the promulgated standards. In the preceding rule, for MY's 2008-2011 light truck
standards, NHTSA examined a range of potential functional forms, and concluded that,
compared to other considered forms, the constrained logistic form provided the expected and
appropriate trend (decreasing fuel economy as footprint increases), but avoided creating “kinks”
the agency was concerned would provide distortionary incentives for vehicles with neighboring
footprints.**

4.3.2 MYs 2012-2016 Light Duty GHG/CAFE (constrained linear)

For the MY's 2012-2016 rule, the agencies jointly reevaluated potential methods for specifying
mathematical functions to define fuel economy and GHG standards. NHTSA fit these methods to
the same MY 2008 data as the MY 2011 standard. Considering these further specifications,
NHTSA concluded that the constrained logistic form, if applied to post-MY 2011 standards,
would likely contain a steep mid-section that would provide undue incentive to increase the
footprint of midsize passenger cars.”> The agencies judged that a range of methods to fit the
curves would be reasonable, and used a minimum absolute deviation (MAD) regression without
sales weighting on a technology-adjusted car and light truck fleet to fit a linear equation. This
equation was used as a starting point to develop mathematical functions defining the standards.
The agencies then identified footprints at which to apply minimum and maximum values (rather
than letting the standards extend without limit). Finally, the agencies transposed these
constrained/piecewise linear functions vertically (i.e., on a gpm or COz basis, uniformly
downward) by multiplying the initial curve by a single factor for each MY standard to produce
the final attribute-based targets for passenger cars and light trucks described in the final rule.”®
The agencies typically present these transformations as percentage improvements over a
previous MY target curve.

4.3.3 MYs 2017-2021 and Proposed MYs 2022-2025 Light Duty GHG/CAFE (constrained

% See 74 FR 14196, 14363-14370 (Mar., 30, 2009) for NHTSA discussion of curve fitting in the MY 2011 CAFE
final rule.

% See 71 FR 17556, 17609-17613 (Apr. 6, 2006) for NHTSA discussion of “kinks” in the MY's 2008-2011 light
truck CAFE final rule (there described as “edge effects”). A “kink”, as used here, is a portion of the curve where a
small change in footprint results in a disproportionally large change in stringency.

9575 FR at 25362.

% See generally 74 FR at 49491-96; 75 FR at 25357-62.
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linear)

The mathematical functions finalized for the MY's 2017-2021 standards, and proposed as the
augural MYs 2022-2025 standards, changed somewhat from the functions for the MYs 2012-
2016 standards. These changes were made to both address comments from stakeholders, and to
further consider some of NHTSA’s technical concerns and policy goals judged more preeminent
under the increased uncertainty of the impacts of finalizing and proposing standards for model
years further into the future.’” The agencies recognized full-line OEM concerns and concluded
that further increases in the stringency of the light truck standards would be more feasible if the
light truck curve is made steeper than the MY 2016 truck curve and the right (large footprint)
cut-point is extended over time to larger footprints. To accommodate these considerations,
NHTSA chose for the 2012 final rule to finalize the slope fit to the MY 2008 fleet using a sales-
weighted, ordinary least-squares regression, using a fleet that had technology applied to make the
technology application across the fleet more uniform, and after adjusting the data for the effects
of weight-to-footprint. The agencies also considered information from an updated MY 2010
fleet to support this decision. As the agencies vertically shifted the curve (with fuel economy
specified as MPG instead of gpm or CO2 emissions) upwards, the agencies progressively moved
the right cutpoint for the light truck curves with successive model years, reaching the final
endpoint for MY 2021, as shown in Figure 4-1, above. These decisions for the 2012 final rule are
defended further in the supporting 2012 Technical Support Document (TSD), where other
considered curves are also presented.”®

4.4 How did the agencies reconsider the curves for the final MYs 2022-2025
standards?

4.4.1 Why is it important to reconsider the footprint curve shape?

By shifting the developed curves by a single factor, as described above, it isassumed that the
underlying relationship of fuel consumption (in gallons per mile) to vehicle footprint does not
change significantly from the model year data used to fit the curves to the range of model years
for which the shifted curve shape is applied to develop the standards. However, the relationship
between vehicle footprint and fuel economy is not necessarily constant over time; newly
developed technologies, and changes in consumer demand could influence the observed

97 The MYs 2012-2016 final standards were signed April 1, 2010 — putting 6.5 years between its signing and the
last affected model year, and the MY's 2017-2021 final standards were signed August 28th, 2012 — giving just over
9 years between its signing and the last affected final standards. NHTSA also proposed standards MY 2022-2025
with the understanding that they would be revisited concurrent with EPA’s mid-term evaluation so changes could be
made if the proposed standards were no longer deemed appropriate. The next section fulfills the commitment to
consider new mathematical functions for MY 2022-2025.

% EPA and NHTSA, Joint Technical Support Document for Final Rulemaking for 2017-2025 Light-Duty Vehicle
Greenhouse Gas Emission Standards and Corporate

Average Fuel Economy Standards, EPA-420-R-12-901, 2012, Chapter 2.
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relationships between the two vehicles characteristics. For example, if certain technologies are
more effective or more marketable for certain types of vehicles, their application may not be
uniform over the range of vehicle footprints. Further, if market demand has shifted between
vehicle types, so that certain vehicles make up a larger share of the fleet, any underlying
technological or market restrictions which inform the average shape of the curves could change.
That is, changes in the technology or market restrictions themselves, or a mere re-weighting of
different vehicles types could reshape the fit curves.

For the above reasons, the curve shapes were reconsidered using the newest available data, from
MY 2016. With a view toward corroboration through different techniques, a range of descriptive
statistical analyses that do not require underlying engineering models of how fuel economy and
footprint might be expected to be related were conducted. Also a separate analysis that uses
vehicle simulation results as the basis to estimate the relationship from a perspective more
explicitly informed by engineering theory was conducted. Despite changes in the new vehicle
fleet both in terms of technologies applied and in market demand, the underlying statistical
relationship between footprint and fuel economy has not changed significantly since the MY
2008 fleet used for the 2012 final rule, and therefore it is proposed to continue to use the curve
shapes fit in 2012. The analysis and reasoning supporting this decision are as follows.

4.4.2 What statistical analyses did the agencies consider?

In assessing how to address the various policy concerns discussed above, the analysis considered
data from the MY 2016 fleet and performed a number of descriptive statistical analyses (i.e.,
involving observed fuel economy levels and footprints) using various statistical methods,
weighting schemes, and adjustments to the data to make the fleets less technologically
heterogeneous. There were several adjustments to the data that were common to all of the
statistical analyses considered.

With a view toward isolating the relationship between fuel economy and footprint, the few
diesels in the fleet, as well as the limited number of vehicles with partial or full electric
propulsion were excluded. When the fleet is normalized so that technology is more
homogenous, application of these technologies is not allowed. This is consistent with the
methodology used in the 2012 final rule.

The above adjustments were applied to all statistical analyses the agencies considered, regardless
of the specifics of each of the methods, weights, and technology level of the data, used to view
the relationship of vehicle footprint and fuel economy. Table 4-1, below, summarizes the
different assumptions we considered and the key attributes of each. The analysis was performed
considering all possible combinations of these assumptions, producing a total of eight footprint
curves.
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Table 4-1 - Summary of Assumptions Considered in the Statistical Analysis of the Current
Footprint-FE Relationship

Varying Regression Type Regression Weights Technology Level
Assumptions
Alternatives OLS MAD Production- | Model- Current Max.
Considered weighted weighted Technology Technology
Details Ordinary Least Minimum Points Equal weight for Current MY Maximum tech.
Squares Absolute weighted by each model; 2016 tech., applied,
Regression Deviation production collapses points excluding - excluding -
Regression volumes of with similar - HEV, PHEV, HEV, PHEV,
each model. footprint, FE, and BEV, and BEV, and FCV.
curb weight.” FCV.
Key Describes the Describes Tends Tends towards Describes Captures
Attributes average the median towards the space of the current relationship
relationship relationship higher- joint distribution market, with
between between volume of footprint and including homogenous
footprint and footprint models; may FE with the most demand technology
fuel economy; and fuel systematically | models; gives factors; may application; may
outliers can economy; disadvantage low-volume miss changes miss varying
skew results. does not manufacturers | models equal in curve shape demand
give who produce weight. due to considerations
outliers as fewer advanced for different
much vehicles. technology segments.
weight. application.

4.4.2.1 Current Technology Level Curves

In this next section the analysis compares the “current technology” level curves built using both
regression types and both regression weight methodologies from the MY 2008, MY 2010, and
MY 2016 fleets. The current technology level curves exclude HEV, PHEV, BEV, and FCV
vehicles, and adjust diesel vehicle fuel economy values as discussed above, but make no other
changes to each model year fleet. Comparing the MY 2016 curves to ones built under the same
methodology from previous model year fleets, allows us to discern whether the observed curve

shape has changed significantly over time as standards have become more stringent. Importantly,
these curves will include any market forces which make technology application variable over the
distribution of footprint. These market forces will not be present in the “maximum technology”
level curves; by making technology levels homogenous, we remove this variation.Figure 4-5 and
Figure 4-6 show the slope of the production-weighted regressions using an ordinary least squares
(OLS) and minimum absolute deviation (MAD) regressions, respectively, for the MY 2008, MY
2010, and MY 2016 light truck fleets. The size of the points varies with the production of that
vehicle model. Both production-weighted regressions suggest that the slope of the curves have
gotten progressively steeper for light trucks over time. Notice the increase in the production of

9 We assume models from the same manufacturer where the footprint is within 0.1 square feet, fuel consumption is
within 3% and curb weights are within 1000 pounds are variants of the same model. We collapse the fuel
consumption and footprint values to be the production-weighted average of all models that meet this criterion. This
ensures that manufacturers who have many models which vary slightly by footprint and/or fuel economy do not
have these models counted multiple times in the model-weighted regressions.
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smaller, more efficient vehicles on the light truck curve for MY 2016 relative to MY’s 2010 or
2008. Recent trends in vehicle sales include higher sales of crossover vehicles, likely driving this
result.
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While a change in consumer demand has shifted the fitted lines for light trucks so that they have
a steeper slope, when considering regressions where each unique model is weighted equally the
slope has not noticeably changed because it was built from the MY 2010 fleet, see Figure 4-7
and Figure 4-8. This suggests that the slope of the linear relationship of the average and median
achieved fuel economy of a model to its footprint has not significantly changed—manufacturers
appear to have applied technologies evenly across the fleet, and the change in the production-
weighted slopes are largely due to changes in fleet mix across the joint distribution of footprint
and fuel economy.
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Collapsed Light Truck, MAD Unweighted
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Figure 4-8 - Light Truck Curves Fit with an Unweighted MAD Regression from the
Collapsed Dataset

The production-weighted passenger car curves suggest that the average relationship between fuel
economy and footprint (represented by the OLS regression in Figure 4-9) has become shallower
over time, and that the median relationship between fuel economy and footprint (represented by
the MAD regression in Figure 4-10) has become steeper over time. This suggests that there is no
obvious directional change in the production-weighted slope.
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Full Pasenger Car, OLS Sales-Weighted
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Figure 4-9 - Passenger Car Curves Fit with a Sales-weighted OLS Regression from the Full
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Figure 4-10 - Passenger Car Curves Fit with a Sales-weighted MAD Regression from the
Full Dataset

The model-weighted regressions suggest that the average relationship between footprint and fuel
economy for passenger cars has become slightly shallower over time (as shown in Figure 4-11),
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and that the median relationship between footprint and fuel economy has become very slightly
steeper over time (as shown in Figure 4-12). The small changes in the slopes of the model-
weighted regressions suggest that technology application has been largely uniform over the fleet.
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Figure 4-11 - Passenger Car Curves Fit with an Unweighted OLS Regression from the
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Collapsed Passenger Car, MAD Unweighted
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Figure 4-12 - Passenger Car Curves Fit with an Unweighted MAD Regression from the
Collapsed Dataset

4.4.2.2 Maximum Technology Level Curves

Technology differences between vehicle models to be a significant factor producing uncertainty
regarding the relationship between fuel consumption and footprint were considered. Noting that
attribute-based standards are intended to encourage the application of additional technology to
improve fuel efficiency and reduce CO2 emissions across the distribution of footprint in the fleet,
the analysis considered approaches in which technology application is simulated for purposes of
curve fitting in order to produce fleets that are less varied in technology content. This approach
helps to reduce “noise” (i.e., dispersion) in the plot of vehicle footprints and fuel consumption
levels and to identify a more technology-neutral relationship between footprint and fuel
consumption.

Figure 4-13 and Figure 4-14, below, show the production-weighted light truck curves built from
the MY 2016 fleet using either regression type are slightly shallower than the MY 2021 standard
finalized in the MY 2017-2021 final rule when maximum technology is applied to the fleet. This
suggests that the shape of the sales-weighted relationship between footprint and fuel economy
for a homogenous technology fleet has changed slightly since the curves were developed from
the MY 2008 and MY 2010 fleets.
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Figure 4-15 and Figure 4-16, below, show the model-weighted relationship between footprint
and fuel economy using an OLS and MAD regression, respectively, for light trucks. Both
regression types suggest that the relationship of footprint to fuel economy is shallower for light
trucks than it was in the 2017-2021 final rule.
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Figure 4-15 - Light Truck Curves Fit with an Unweighted OLS Regression from the
Collapsed Dataset
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Figure 4-16 - Light Truck Curves Fit with an Unweighted MAD Regression from the
Collapsed Dataset

Figure 4-17 and Figure 4-18, below, shows the production-weighted curves for passenger cars
when maximum technology is applied to make the technology level of the fleet more
homogenous. Both production-weighted curves suggest that the production-weighted
relationship of footprint to fuel economy has become steeper over time. Reasons for this change
are discussed further below.
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Figure 4-17 - Passenger Car Curves Fit with a Sales-weighted OLS Regression from the
Full Dataset
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Figure 4-18 - Passenger Car Curves Fit with a Sales-weighted MAD Regression from the
Full Dataset

Figure 4-19 and Figure 4-20 show the model-weighted passenger car curves when maximum

technology is applied. Under both regression types, the passenger car curve appears to have
become steeper over time.
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The statistical methods used above show how the average and median model-weighted and
production-weighted relationship of footprint to fuel consumption change for different model
year fleets. When technology application is not homogenize there is no consistent trend in the
change in the slope of the relationship over time. However, when technology is homogenized, it
appears that the relationship for passenger cars is steeper than the MY 2021 passenger car curve
finalized in the 2017-2021 final rule, and the light truck relationship for the MY 2016 fleet is
shallower than the MY 2021 light truck curve finalized in the 2017-2021 final rule.

The cause of the change in slopes for passenger cars and light trucks is likely due to the increase
of crossovers and SUVs which can be classified as either passenger cars or light trucks
depending on the specific attributes of the vehicle. Consumers expect these vehicles to fulfill a
variety of utilities, and in this way they have some of the characteristics of passenger cars and
some of the characteristics of light trucks. This makes them tend to perform poorer on passenger
car curves and better on light truck curves (given the same technology application), creating an
incentive for OEMs to make more crossovers and SUVs fall on the less stringent light truck
curves. The shallower is either curve, while maintaining the same industry level requirement, the
larger is the incentive to make crossover and SUVs fall on the light truck curve. Given this
potential to game the standards, the agencies have opted not to make the light truck curves
shallower to follow the change in the statistical relationship when technology is homogenized.

Making the passenger car steeper and holding the industry standard constant would require that
the smallest vehicles face a more stringent standard. There are several reasons this may produce
adverse policy effects. First, the smallest vehicles already face the most stringent standards and
there are real limits on the ability of vehicles to meet more stringent targets, particularly as
standards continue to increase. Second, smaller vehicles tend to be less expensive. Increasing the
burden on the smallest vehicles may mean that more consumers are priced out of the market, or
that manufacturers stop production on some of their smaller models altogether, affecting
consumer choice. Given these concerns, and the fact that curve shapes have not changed
consistently or significantly when technology levels are not homogenized (this method captures
any current market limitation to applying technology along the distribution of footprint in either
passenger car or the light truck fleet), the passenger car curves have not been made steeper.

4.4.3 What Other Methodologies did the Agencies Consider?

As noted in the 2012 final rule, numerous manufacturers have confidentially shared what they
described as “physics-based” curves, with each OEM showing significantly different shapes for
the footprint-fuel economy relationships. This variation suggests either that manufacturers face
different curves given the other attributes of the vehicles in their fleets (i.e. performance
characteristics) and/or that their curves reflected different levels of technology application. In
reconsidering the shapes of the proposed MY's 2022-2026 standards, the analysis takes pains to
develop a similar estimation of physics-based curves leveraging third party simulation work form
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Argonne National Laboratories (ANL). Developing estimations of physics-based curve ensures
that technology and performance are held constant for all footprints.

Tractive energy is the amount of energy it will take to move a vehicle. Here tractive energy
effectiveness is defined as the share of the energy content of fuel consumed which is converted
into mechanical energy, and used to move a vehicle—for ICE vehicles this will vary with the
relative efficiency of specific engines. Data from ANL simulations suggest that the limits of
tractive energy effectiveness are approximately 25% for vehicles with internal combustion
engines which do not possess ISG, other hybrid, plug-in, pure electric, or fuel cell technology.

Volpe developed a tractive energy prediction model; given a vehicle’s mass, frontal area,
aerodynamic drag coefficient, and rolling resistance as inputs, the model will predict the amount
of tractive energy required for the vehicle to complete the federal test cycle. This model was
used to predict the tractive energy required for the average vehicle of a given footprint'® and
“body technology package” to complete the cycle. The body technology packages considered are
defined in Table 4-2, below. Using the absolute tractive energy predicted and tractive energy
effectiveness values spanning possible ICE engines, NHTSA then estimated fuel economy values
for different body technology packages and engine tractive energy effectiveness values.

Table 4-2 - Summary of Body Technology Packages
Considered for Tractive Energy Analysis

Body Tech. Mass Aerodynamics Roll.
Package Reduction Level Resistance
Level Level
1 0% 0% 0%
2 0% 10% 10%
3 10% 10% 10%
4 10% 15% 20%
5 15% 20% 20%

Figure 4-21 through Figure 4-24 show the resultant CAFE levels estimated for the vehicle
classes ANL simulates for Volpe and NHTSA at different footprint values and by vehicle “box.”
Pickups are considered 1-box, hatchbacks and minivans are 2-box, and sedans are 3-box. These
estimates are compared with the MY 2021 standards finalized in the 2012 FRM. Figure 4-21,
below, shows the CAFE for moderate body packages using an advanced ICE engine. As can be
seen, few vehicles with body technology package 2 with an advanced technology package meet
the MY 2021 passenger car standard finalized in 2012, and the majority of 2-box and nearly all
1-box vehicles — the majority of vehicles on the light truck curve — do not meet the MY 2021

10 The mass reduction curves used elsewhere in this analysis were used to predict the mass of a vehicle with a given
footprint, body style box, and mass reduction level. The ‘Body style Box’ is 1 for hatchbacks and minivans, 2 for
pickups, and 3 for sedans — it is an important predictor of aerodynamic drag. Mass is an essential input in the
tractive energy calculation.
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light truck standard finalized in 2012. Technology package 3 with an advanced ICE engine
performs better.
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Figure 4-21 - Estimated CAFE for Moderate Body Technology Packages, Advanced ICE
Engine

Figure 4-22 shows advanced body packages with advanced ICE engines. With technology
package 4 the MY 2021 standards finalized in 2012 look achievable, and nearly all vehicles meet
the standards with technology package 5. It is important to note that the advanced body style
packages may not be feasible for vehicles of all types, particularly for pickups which have a
body style with inherent limits on aerodynamic efficiency improvements. Further, the ANL
simulations do not simulate the full range of vehicle performance characteristics, but instead a
performance and non-performance version of each vehicle body style.
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Figure 4-22 - Estimated CAFE for Advanced Body Technology Packages, Advanced ICE
Engine

Figure 4-23 shows the predicted CAFE for moderate body technology packages and a ‘best-in-
class’ ICE engine. Both appear to meet the MY 2021 standards finalized in 2012. However, it
may not be possible for every manufacturer to use the most efficient ICE technologies where
there are intellectual property rights. Again, as stated above, the ANL simulations may not fully
capture the range of vehicle performance.
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Figure 4-23 - Estimated CAFE for Moderate Body Technology Packages
with ‘Best-in-Class’ ICE Engine
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Figure 4-24, below, shows advanced body technology packages with a ‘best-in-class’ ICE
engine. Most ANL simulated vehicles exceed the MY 2021 standards finalized in 2012.
However, the same caveats listed above also apply here. Not all vehicle body styles can achieve
the body-level improvements of technology packages 4 and 5; not all vehicles/manufacturers
may be able to use the most advanced ICE engines; and the full range of performance values are
not represented in the ANL simulations.
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Figure 4-24 - Estimated CAFE for Advanced Body Technology Packages,
‘Best-in-Class’ ICE Engine
Given the caveats of the analysis above, it should not be taken as any evidence about the
appropriateness of the level of the previous MY 2021 standards. However, notice that the
general trend of the simulated data points follows the pattern of the previous MY 2021 standards
for all technology packages and tractive energy effectiveness values presented here. For
brevity’s sake, all technology packages were not included, nor tractive energy effectiveness
values analyzed. It should be noted that the values not presented here also tracked the curve
shape of the MY 2021 standards finalized in 2012. The above tractive energy curves are
NHTSA and Volpe’s attempt at validating the curve shapes against a physics-based alternative,
and the presented figures suggest that the curve shape track the physical relationship between
fuel economy and tractive energy for different footprint values.

Note - Physical limitations are not the only forces manufacturers face; they must also produce
vehicles that consumers will purchase. For this reason, in setting future standards, NHTSA
should continue to consider information from statistical analyses which do not homogenize
technology applications in addition to statistical analyses which do and a tractive energy analysis
similar to the one presented above. The analysis of curves built without homogenizing
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technology levels suggests that including current market limitations, the relationship of footprint
to fuel economy has not changed over time in a consistent way across considered methodologies,
nor has it changed by a large magnitude under any single methodology that does homogenize
technology levels. This further supports the decision to keep the curve shapes developed for the
2017-2021 final rule.

4.5 Proposed Standards

4.5.1 Passenger car standards

For passenger cars, NHTSA and EPA are proposing CAFE and CO: standards, respectively, for
MYs 2021-2026 as defined by the following coefficients:

Table 4-3 - Characteristics of Preferred Alternative — Passenger Cars

| 2021 | 2022 | 2023 | 2024 | 2025 | 2026
Fuel Economy Targets
a (mpg) 48.74 48.74 48.74 48.74 48.74 48.74
b (mpg) 36.47 36.47 36.47 36.47 36.47 36.47
¢ (gpm per s.f.) 0.000460 | 0.000460 | 0.000460 | 0.000460 [ 0.000460 | 0.000460
d (gpm) 0.00164 ] 0.00164 [0.00164 |0.00164 [0.00164 | 0.00164
CO; Targets
a (g/mi) 182 182 182 182 182 182
b (g/mi) 244 244 244 244 244 244
¢ (g/mi per s.f) 4.09 4.09 4.09 4.09 4.09 4.09
d (g/mi) 14.6 14.6 14.6 14.6 14.6 14.6

Section II.C of the Preamble accompanying this PRIA discusses how coefficients in Table 4-3
were developed for this proposal. The coefficients result in the footprint-dependent targets
shown graphically below for MY's 2021-2026. The MY 2017-2020 standards are shown for
comparison.
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Figure 4-26 - Passenger Car CO; Targets'"!

While we do not know yet with certainty what CAFE and COz levels will be required of
individual manufacturers, because those levels will depend on the mix of vehicles they produce
for sale in future model years, based on the market forecast of future sales NHTSA and EPA
have used to examine today’s proposed standards, we currently estimate the target functions

101 Prior to MY 2021, average achieved CO; levels include adjustments reflecting the use of automotive refrigerants
with reduced global warming potential (GWP) and/or the use of technologies that reduce the refrigerant leaks.
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shown above would result in the following average required fuel economy and CO2 emissions
levels for individual manufacturers during MYs 2021-2026.1%

Table 4-4 - Average of OEMs’ CAFE and CO;
Requirements for Passenger Cars

Avg. of OEMs’ Requirements
Model Year CAFE (mpg) CO; (g/mi)
2017 39.1 220
2018 40.5 210
2019 42.0 201
2020 43.7 193
2021 43.7 204
2022 43.7 204
2023 43.7 204
2024 43.7 204
2025 43.7 204
2026 43.7 204

We emphasize again that the values in these tables are estimates and not necessarily the ultimate
levels with which each of these manufacturers will have to comply, for reasons described above.

EPA seeks comments on whether to proceed with the proposal to discontinue accounting for A/C
leakage, methane emissions, and nitrous oxide emissions as part of the CO2 emissions standards
to provide for better harmony with the CAFE program and in consideration of a more-realistic
proposed standard, or whether to continue to consider these factors toward compliance and retain
that as a feature that differs between the programs. A/C leakage credits, which are accounted for
in the baseline model, have been extensively generated by manufacturers, and make up a portion
of their compliance with EPA’s COz standards. In the 2016 Model Year, manufacturers averaged
6 grams per mile equivalent in A/C leakage credits, ranging from 3 grams per mile equivalent for
Hyundai and Kia, to 17 grams per mile equivalent for Jaguar Land Rover.'® As related to
methane (CH4) and nitrous oxide (N20) emissions, manufacturers averaged 0.1 grams per mile
equivalent in deficits for the 2016 Model Year, with deficits ranging from 0.1 grams per mile
equivalent for GM, Mazda, and Toyota, to 0.6 grams per mile equivalent for Nissan.'%*

EPA notes that since the 2010 rulemaking on this subject, the agencies have accounted for the
ability to apply A/C leakage credits by increasing EPA’s COz standard stringency by the average

102 The estimated averages of CAFE requirements reflect the “standard setting” analysis that sets aside the potential
to apply CAFE credits after MY 2020, and that sets aside the potential to build alternative fuel vehicles beyond
those present in the MY 2016 fleet.

103 Other manufacturers’ A/C leakage credit grams per mile equivalent include: BMW, Honda, Mistubishi, Nissan,
Toyota, and Volkswagen at 5 g/mi; Mercedes at 6 g/mi; Ford, GM, and Volvo at 7 g/mi; and FCA at 14 g/mi.

104 Other manufacturers’ methane and nitrous oxide deficit grams per mile equivalent include BMW at 0.2 g/mi, and
Ford at 0.3 g/mi. FCA and Volkswagen numbers are not reported due to an ongoing investigation and/or corrective
actions.
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anticipated amount of credits when compared to the CAFE stringency requirements.'® For
model years 2021-2025, the A/C leakage offset, or equivalent stringency increase compared to
the CAFE standard, is 13.8 g/mi equivalent for passenger cars and 17.2 g/mi equivalent for light
trucks.!% For those model years, manufacturers are currently allowed to apply A/C leakage
credits capped at 18.8 g/mi equivalent for passenger cars and 24.4 g/mi equivalent for light
trucks.!?’

For methane and nitrous oxide emissions, as part of the MY 2012-2016 rulemaking, EPA
finalized standards to cap emissions of N2O at 0.010 g/mile and CH4 at 0.030 g/mile for MY
2012 and later vehicles.!”® However, EPA also provided an optional CO2-equivalent approach to
address industry concerns about technological feasibility and leadtime for the CH4 and N2O
standards for MY 2012-2016 vehicles. The CO:z equivalent standard option allowed
manufacturers to fold all 2-cycle weighted N2O and CH4 emissions, on a COz-equivalent basis,
along with CO, into their CO2 emissions fleet average compliance level.!” EPA estimated that
on a COz equivalent basis, folding in all N2O and CH4 emissions could add up to 3-4 g/mile to a
manufacturer’s overall CO2 emissions level because the equivalent standard must be used for the
entire fleet, not just for “problem vehicles.”''® To address this added difficulty, EPA amended
the MY 2012-2016 standards to allow manufacturers to use COz2 credits, on a COz-equivalent
basis, to meet the light-duty N2O and CHa4 standards in those model years. EPA subsequently
extended that same credit provision to MY 2017 and later vehicles. EPA seeks comment on
whether to change existing methane and nitrous oxide standards that were finalized in the 2012
rule. Specifically, EPA seeks information from the public on whether the existing standards are
appropriate, or whether they should be revised to be less stringent or more stringent based on any
updated data.

If the agency moves forward with its proposal to eliminate these factors, EPA would consider
whether it is appropriate to initiate a new rulemaking to regulate these programs independently,
which could include an effective date that would result in no lapse in regulation of A/C leakage
or emissions of nitrous oxide and methane. If the agency decides to retain the A/C leakage and
nitrous oxide and methane emissions provisions for CO2 compliance, it would likely re-insert the
current A/C leakage offset and increase the stringency levels for CO2 compliance by the offset
amounts described above (i.e., 13.8 g/mi equivalent for passenger cars and 17.2 g/mi equivalent
for light trucks), and retain the current caps. (i.e., 18.8 g/mi equivalent for passenger cars and
24.4 g/mi equivalent for light trucks). The agency will publish an analysis of this alternative
approach in a memo to the docket for this rulemaking. The agency seeks comment on whether

10575 FR 25330, May 7, 2010.

106 77 FR 62805, Oct. 15, 2012.

10777 FR 62649, Oct. 15, 2012.

108 75 FR 25421-24, May 7, 2010.

1977 FR 62798, Oct. 15, 2012,

110 T the final rule for MYs 2012-2016, EPA acknowledged that advanced diesel or lean-burn gasoline vehicles of
the future may face greater challenges meeting the CH4 and N,O standards than the rest of the fleet. [See 75 FR
25422, May 7, 2010].
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the current offsets and caps would continue to be appropriate in such circumstances, or whether
changes are warranted.

4.5.1.1 Minimum domestic passenger car standards

EPCA has long required manufacturers to meet the passenger car CAFE standard with their
domestically-manufactured and imported passenger car fleets — that is, domestic and imported
passenger car fleets must comply separately with the passenger car CAFE standard in each
model year.!'! In doing so, they may use whatever flexibilities are available to them under the
CAFE program, such as the application of CAFE credits “carried forward” from prior model
years, transferred from other fleets, or acquired from other manufacturers. On top of this
requirement, EISA expressly requires each manufacturer to meet a minimum flat fuel economy
standard for domestically manufactured passenger cars.!'?> According to the statute, the
minimum standard shall be the greater of (A) 27.5 miles per gallon; or (B) 92% of the average
fuel economy projected by DOT for the combined domestic and nondomestic passenger
automobile fleets manufactured for sale in the United States by all manufacturers in the model
year, which projection shall be published in the Federal Register when the standard for that
model year is promulgated.!'> NHTSA discusses this requirement in more detail in Section V.A
of the Preamble.

The following table lists the proposed minimum domestic passenger car standards (which very
likely will be updated for the final rule as the agency updates its overall analysis and resultant
projection), highlighted as “Preferred (Alternative 3),” and also calculates what those standards
would be under the no action alternative (as issued in 2012, and as updated by today’s analysis)
and under the other alternatives discussed below.

Table 4-5 - Minimum Standards for Domestic Passenger Car Fleets

Alternative 2021 | 2022 | 2023 | 2024 | 2025 | 2026
No Action (2012) 427 1447 1 46.8 149.0 | 513

No Action (updated) 419 |43.8 [ 459 |48.0 |50.3 | 503
Preferred (Alternative 40.2 | 40.2 |40.2 | 40.2 |40.2 | 40.2
1)

Alternative 2 404 | 40.6 | 40.8 | 41.0 | 41.2 | 414
Alternative 3 40.4 | 40.6 | 40.8 | 41.0 | 41.2 | 414
Alternative 4 40.6 | 41.0 | 414 [41.8 | 42.2 | 427
Alternative 5 419 423 | 42.7 | 43.1 | 43.6 | 44.0
Alternative 6 41.0 | 41.8 [ 42.7 | 43.5 | 444 1453
Alternative 7 41.0 | 41.8 [ 42.7 | 435 | 444 1453
Alternative 8 419 427 [43.6 | 445 | 454 1463

11149 U.S.C. 32904(b).

112 Transferred or traded credits may not be used, pursuant to 49 U.S.C. 32903(g)(4) and ()(2), to meet the
domestically manufactured passenger automobile minimum standard specified in 49 U.S.C. 32902(b)(4) and in 49
CFR 531.5(d).

11349 U.S.C. 32902(b)(4).

159



4.5.2 Light truck standards

For light trucks, NHTSA and EPA are proposing CAFE and CO:z standards, respectively,
for MY's 2021-2026 as defined by the following coefficients:

Table 4-6 - Characteristics of Preferred Alternative — Light Trucks

| 2021 | 2022 | 2023 | 2024 | 2025 | 2026
Fuel Economy Targets
a (mpg) 39.11 39.11 39.11 39.11 39.11 39.11
b (mpg) 25.25 25.25 25.25 25.25 25.25 25.25
¢ (gpm per s.f.) 0.000514 | 0.000514 [ 0.000514 | 0.000514 [ 0.000514 | 0.000514
d (gpm) 0.00449 | 0.00449 | 0.00449 [ 0.00449 | 0.00449 | 0.00449
e (mpg) 35.41 35.41 35.41 35.41 35.41 35.41
f (mpg) 25.25 25.25 25.25 25.25 25.25 25.25
g (gpm per s.f) 0.000455 | 0.000455 | 0.000455 | 0.000455 [ 0.000455 | 0.000455
h (gpm) 0.00960 | 0.00960 [ 0.00960 | 0.00960 [ 0.00960 | 0.00960
CO, Targets
a (g/mi) 227 227 227 227 227 227
b (g/mi) 352 352 352 352 352 352
¢ (g/mi per s.f) 4.57 4.57 4.57 4.57 4.57 4.57
d (g/mi) 39.9 39.9 39.9 39.9 39.9 39.9
e (g/mi) 251 251 251 251 251 251
f (g/mi) 352 352 352 352 352 352
g (g/mi per s.f.) 4.04 4.04 4.04 4.04 4.04 4.04
h (g/mi) 85.3 85.3 85.3 85.3 85.3 85.3

Section II.C and III of the Preamble discusses how coefficients in Table 4-6 were developed for
this proposal. The coefficients result in the footprint-dependent targets shown graphically below
for MYs 2021-2026. The MYs 2017-2020 standards are shown for comparison.
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Figure 4-28 - Light Truck CO; Targets!'*

114 Prior to MY 2021, average achieved CO; levels include adjustments reflecting the use of automotive refrigerants
with reduced global warming potential (GWP) and/or the use of technologies that reduce the refrigerant leaks.
Because EPA is today proposing separate regulations to address air conditioner leakage, CO, targets and resultant
fleet average requirements for model years 2021 and beyond do not reflect these adjustments.
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While we do not know yet with certainty what CAFE and CO:z levels will ultimately be required
of individual manufacturers because those levels will depend on the mix of vehicles they produce
for sale in future model years, based on the market forecast of future sales NHTSA and EPA
have used to examine today’s proposed standards, we currently estimate the target functions
shown above would result in the following average required fuel economy and CO2 emissions
levels for individual manufacturers during MYs 2021-2026.!1> 116

Table 4-7 - Average of OEMs’ CAFE and CO; Requirements for Light Trucks

Avg. of OEMs’ Requirements
Model Year | CAFE (mpg) CO; (g/mi)
2017 29.5 294
2018 30.1 284
2019 30.6 277
2020 313 271
2021 31.3 284
2022 31.3 284
2023 31.3 284
2024 31.3 284
2025 313 284
2026 31.3 284

We emphasize again that the values in these tables are estimates and not necessarily the ultimate
levels with which manufacturers will have to comply for reasons described above.

4.5.3 Alternative Standards Considered

Agencies typically consider regulatory alternatives in proposals as a way of evaluating
comparative effects of different potential ways of accomplishing their desired goal.!!’
Alternatives analysis begins with a “no-action” alternative, typically described as what would
occur in the absence of any regulatory action. Today’s proposal includes a no-action alternative,
described below, as well as seven “action alternatives” besides the proposal. The proposal may,
in places, be referred to as the “preferred alternative,” which is NEPA parlance, but NHTSA and
EPA intend “proposal,” “proposed action,” and “preferred alternative” to be used
interchangeably for purposes of this rulemaking.

115 The estimated averages of CAFE requirements reflect the “standard setting” analysis that sets aside the potential
to apply CAFE credits after MY 2020 and that sets aside the potential to build alternative fuel vehicles beyond those
present in the MY 2016 fleet.

116 Prior to MY 2021, average achieved CO; levels include adjustments reflecting the use of automotive refrigerants
with reduced global warming potential (GWP) and/or the use of technologies that reduce the refrigerant leaks.
Because EPA is today proposing separate regulations to address air conditioner leakage, CO; targets and resultant
fleet average requirements for model years 2021 and beyond do not reflect these adjustments.

117 As Section V.A of the Preamble explains, NEPA requires agencies to compare the potential environmental
impacts of their proposed actions to those of a reasonable range of alternatives. Executive Orders 12866 and 13563
and OMB Circular A-4 also encourage agencies to evaluate regulatory alternatives in their rulemaking analyses.
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Today’s notice also presents the results of analysis estimating effects under a range of other
regulatory alternatives the agencies are considering. Aside from the no-action alternative,
NHTSA and EPA defined the different regulatory alternatives in terms of percent-increases in
CAFE and CO: stringency from year to year. Under some alternatives, the rate of increase is the
same for both passenger cars and light trucks; under others, the rate of increase differs. Two
alternatives involve a gradual discontinuation of CAFE and average CO: adjustments reflecting
the application of technologies that improve air conditioner efficiency or, in other ways, improve
fuel economy under conditions not represented by long-standing fuel economy test procedures.
For increased harmonization with NHTSA CAFE standards, under Alternatives 1-8, EPA would
regulate tailpipe CO2 only. Under the no action alternative, EPA would continue to regulate AC
refrigerant leakage, nitrous oxide, and methane emissions under the CO: standard.''® Like the
baseline no-action alternative, the alternatives are more stringent than the preferred alternative.

The agencies have examined these alternatives because the agencies intend to continue
considering them as options for the final rule. Comment is sought on the analysis presented here.
Review of comments could lead to the selection of one of the other regulatory alternatives for the
final rule. Table 4-8 shows the different alternatives evaluated in this proposal.

18 For the CAFE program, carbon-based tailpipe emissions (including CO,, CH4 and CO) are measured and fuel
economy is calculated using a carbon balance equation. EPA uses carbon-based emissions (CO,, CH4 and CO, the
same as for CAFE) to calculate tailpipe CO; for its standards. In addition, under the no action alternative, EPA adds
CO; equivalent (using Global Warming Potential (GWP) adjustment) for AC refrigerant leakage, and optionally
nitrous oxide and methane emissions. The CAFE program does not include AC refrigerant leakage, nitrous oxide,
and methane emissions because they do not affect fuel economy. Under Alternatives 1-8, standards are completely
aligned for gasoline because compliance is based on tailpipe CO,, CH4, and CO for both programs. Diesel and
alternative fuel vehicles would continue to be treated differently between the CAFE and CO, programs.
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Table 4-8 - Regulatory Alternatives Currently under Consideration

119

Alternative | Change in stringency A/C efficiency
and off-cycle
provisions
Baseline/ MY 2021 standards remain in place; MY's No change
No-Action | 2022-2025 augural CAFE standards are
finalized and CO; standards remain
unchanged; MY 2026 standards are set at MY
2025 levels

1 Existing standards through MY 2020, then No change

(Proposed) | 0%/year increases for both passenger cars and
light trucks, for MYs 2021-2026

2 Existing standards through MY 2020, then No change
0.5%/year increases for both passenger cars
and light trucks, for MY 2021-2026

3 Existing standards through MY 2020, then Phase out these
0.5%/year increases for both passenger cars adjustments
and light trucks, for MY's 2021-2026 over MYs 2022-

2026

4 Existing standards through MY 2020, then No change
1%/year increases for passenger cars and
2%/year increases for light trucks, for MY's
2021-2026

5 Existing standards through MY 2021, then No change
1%/year increases for passenger cars and
2%/year increases for light trucks, for MY's
2022-2026

6 Existing standards through MY 2020, then No change
2%/year increases for passenger cars and
3%/year increases for light trucks, for MY's
2021-2026

7 Existing standards through MY 2020, then Phase out these
2%/year increases for passenger cars and adjustments
3%/year increases for light trucks, for MY's over MYs 2022-
2021-2026 2026

8 Existing standards through MY 2021, then No change
2%/year increases for passenger cars and
3%/year increases for light trucks, for MY's
2022-2026

119 These alternatives would apply to CO,.
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4.6 Definition of alternatives

4.6.1 No-Action Alternative

The No-Action Alternative applies the augural CAFE and final COxtargets announced in 2012
for MYs 2021-2025. For MY 2026, this alternative applies the same targets as for MY 2025.
Carbon dioxide equivalent of air conditioning refrigerant leakage, nitrous oxide, and methane
emissions are included for compliance with EPA standards for all model years under the
baseline/no action alternative.

Table 4-9 - Characteristics of No-Action Alternative — Passenger Cars

| 2021 | 2022 | 2023 | 2024 | 2025 | 2026
Fuel Economy Targets
a (mpg) 50.83 53.21 55.71 58.32 61.07 61.07
b (mpg) 38.02 39.79 41.64 43.58 45.61 45.61
¢ (gpm per s.f)) 0.000442 | 0.000423 [ 0.000404 | 0.000387 [ 0.000370 | 0.000370
d (gpm) 0.00155 | 0.00146 | 0.00137 [0.00129 [ 0.00121 | 0.00121
CO, Targets
a (g/mi) 157 150 143 137 131 131
b (g/mi) 215 205 196 188 179 179
¢ (g/mi per s.f.) 3.84 3.69 3.54 3.40 3.26 3.26
d (g/mi) -0.4 -1.1 -1.8 2.5 3.2 3.2

Table 4-10 - Characteristics of No-Action Alternative — Light Trucks

| 2021 | 2022 | 2023 | 2024 | 2025 | 2026
Fuel Economy Targets
a (mpg) 41.80 43.79 45.89 48.09 50.39 50.39
b (mpg) 25.25 26.29 27.53 28.83 30.19 30.19
¢ (gpm per s.f.) 0.000482 | 0.000461 [ 0.000440 | 0.000421 [ 0.000402 | 0.000402
d (gpm) 0.00416 | 0.00394 |[0.00373 ] 0.00353 [0.00334 | 0.00334
e (mpg) 35.41 35.41 35.41 35.41 35.41 35.41
f (mpg) 25.25 25.25 25.25 25.25 25.25 25.25
g (gpm per s.f) 0.000455 | 0.000455 | 0.000455 | 0.000455 [ 0.000455 | 0.000455
h (gpm) 0.00960 | 0.00960 [ 0.00960 | 0.00960 [ 0.00960 | 0.00960
CO, Targets
a (g/mi) 195 186 176 168 159 159
b (g/mi) 335 321 306 291 277 277
¢ (g/mi per s.f) 4.28 4.09 3.91 3.74 3.58 3.58
d (g/mi) 19.8 17.8 16.0 14.2 12.5 12.5
e (g/mi) 318 318 318 318 318 318
f (g/mi) 342 342 342 342 342 342
g (g/mi per s.f.) 4.04 4.04 4.04 4.04 4.04 4.04
h (g/mi) 75.0 75.0 75.0 75.0 75.0 75.0

4.6.2 Alternative 1 (Proposed)
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Alternative 1 holds the stringency of targets constant and MY 2020 levels through MY 2026.
This alternative would apply to CO2 beginning in MY 2021. Section 4.5 defines this alternative

in greater detail.

4.6.3 Alternative 2

Alternative 2 increases the stringency of targets annually during MYs 2021-2026 (on a gallon per

mile basis, starting from MY 2020) by 0.5% for passenger cars and 0.5% for light trucks. This
alternative would apply to COz2 beginning in M