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AGENCIES:  Environmental Protection Agency and National Highway Traffic Safety 

Administration. 

ACTION:  Final Rule. 

SUMMARY:  EPA and NHTSA, on behalf of the Department of Transportation, are 

issuing final rules to amend and establish carbon dioxide and fuel economy standards.  

Specifically, EPA is amending carbon dioxide standards for model years 2021 and later, and 

NHTSA is amending fuel economy standards for model year 2021 and setting new fuel economy 

standards for model years 2022-2026.  The standards set by this action apply to passenger cars 

and light trucks, and will continue our nationôs progress toward energy independence and carbon 

dioxide reduction, while recognizing the realities of the marketplace and consumersô interest in 

purchasing vehicles that meet all of their diverse needs.  These final rules represent the second 

part of the Administrationôs action related to the August 24, 2018 proposed Safer Affordable 

Fuel-Efficient (SAFE) Vehicles Rule.  These final rules follow the agenciesô actions, taken 

September 19, 2019, to ensure One National Program for automobile fuel economy and carbon 

dioxide emissions standards, by finalizing regulatory text related to preemption under the Energy 

Policy and Conservation Act and withdrawing a waiver previously provided to California under 

the Clean Air Act.   
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DATES: This final rule is effective on [INSERT DATE 60 DAYS AFTER DATE 

OF PUBLICATION IN THE FEDERAL REGISTER]. 

JUDICIAL REVIEW : NHTSA and EPA undertake this joint action under their 

respective authorities pursuant to the Energy Policy and Conservation Act and the Clean Air Act.  

Pursuant to CAA section 307(b), 42 U.S.C. 7607(b), any petitions for judicial review of this 

action must be filed in the United States Court of Appeals for the D.C. Circuit.  Given the 

inherent relationship between the agenciesô action, any challenges to NHTSAôs regulation under 

49 U.S.C. 32909 should also be filed in the United States Court of Appeals for the D.C. Circuit.   

ADDRESSES:  EPA and NHTSA have established dockets for this action under Docket 

ID Nos. EPA-HQ-OAR-2018-0283 and NHTSA-2018-0067, respectively.  All documents in the 

docket are listed in the http://www.regulations.gov index.  Although listed in the index, some 

information is not publicly available, e.g., confidential business information (CBI) or other 

information whose disclosure is restricted by statute.  Certain other material, such as copyrighted 

material, will be publicly available in hard copy in EPAôs docket, and electronically in NHTSAôs 

online docket.  Publicly available docket materials can be found either electronically in 

www.regulations.gov by searching for the dockets using the Docket ID numbers above, or in 

hard copy at the following locations: 

EPA: EPA Docket Center, EPA/DC, EPA West, Room 3334, 1301 Constitution Ave., 

NW, Washington, DC.  The Public Reading Room is open from 8:30 am to 4:30 pm, Monday 

through Friday, excluding legal holidays.  The telephone number for the Public Reading Room is 

(202) 566-1744. 

NHTSA: Docket Management Facility, M-30, U.S. Department of Transportation (DOT), 

West Building, Ground Floor, Rm. W12-140, 1200 New Jersey Ave., SE, Washington, DC 

20590.  The DOT Docket Management Facility is open between 9 am and 5 pm Eastern Time, 

Monday through Friday, except Federal holidays. 

FOR FURTHER INFORMATION CONTACT:  EPA: Christopher Lieske, Office of 

Transportation and Air Quality, Assessment and Standards Division, Environmental Protection 

Agency, 2000 Traverwood Drive, Ann Arbor, MI 48105; telephone number: (734) 214-4584; fax 

number: (734) 214-4816; email address: lieske.christopher@epa.gov, or contact the Assessment 

and Standards Division, email address: otaq@epa.gov.  NHTSA: James Tamm, Office of 

Rulemaking, Fuel Economy Division, National Highway Traffic Safety Administration, 1200 

New Jersey Avenue, SE, Washington, D.C. 20590; telephone number: (202) 493-0515. 
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SUPPLEMENTARY INFORMATION:  

Does this action apply to me? 

This action affects companies that manufacture or sell new light-duty vehicles, light-duty 

trucks, and medium-duty passenger vehicles, as defined under EPAôs CAA regulations,1 and 

passenger automobiles (passenger cars) and non-passenger automobiles (light trucks) as defined 

under NHTSAôs CAFE regulations.2  Regulated categories and entities include: 

Category NAICS 

CodesA 

Examples of potentially regulated entities 

Industryééé 335111 

336112 

Motor Vehicle Manufacturers. 

Industryééé 811111 

811112 

811198 

423110 

Commercial Importers of Vehicles and Vehicle Components. 

Industryééé. 335312 

336312 

336399 

811198 

Alternative Fuel Vehicle Converters. 

A North American Industry Classification System (NAICS). 

 

This list is not intended to be exhaustive, but rather provides a guide regarding entities likely to 

be regulated by this action.  To determine whether particular activities may be regulated by this 

                                                 

1 ñLight-duty vehicle,ò ñlight-duty truck,ò and ñmedium-duty passenger vehicleò are defined in 40 CFR 86.1803-01.  

Generally speaking, a ñlight-duty vehicleò is a passenger car, a ñlight-duty truckò is a pick-up truck, sport-utility 

vehicle, or minivan up to 8,500 lbs. gross vehicle weight rating, and a ñmedium-duty passenger vehicleò is a sport-

utility vehicle or passenger van from 8,500 to 10,000 lbs. gross vehicle weight rating. 
2 ñPassenger carò and ñlight truckò are defined in 49 CFR Part 523. 
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action, you should carefully examine the regulations.  You may direct questions regarding the 

applicability of this action to the person listed in FOR FURTHER INFORMATION 

CONTACT .  
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I. Executive Summary  

NHTSA (on behalf of the Department of Transportation) and EPA are issuing final rules 

to adopt and modify standards regulating corporate average fuel economy and tailpipe carbon 

dioxide (CO2) emissions and use/leakage of other air conditioning refrigerants for passenger cars 

and light trucks for MYs 2021-2026.3  These final rules follow the proposal issued in August 

2018 and respond to each agencyôs legal obligation to set standards based on the factors 

Congress directed them to consider, as well as the direction of the United States Supreme Court 

in Massachusetts v. EPA, which stated that ñthere is no reason to think the two agencies cannot 

both administer their obligations and yet avoid inconsistency.ò4  These standards are the product 

of significant and ongoing work by both agencies to craft regulatory requirements for the same 

group of vehicles and vehicle manufacturers.  This work aims to facilitate, to the extent possible 

within the statutory directives issued to each agency, the ability of automobile manufacturers to 

meet all requirements under both programs with a single national fleet under one national 

program of fuel economy and tailpipe CO2 emission regulation. 

The CAFE and CO2 emissions standards established by these final rules will increase in 

stringency at 1.5 percent per year from MY 2020 levels over MYs 2021-2026.  The ñ1.5 percentò 

regulatory alternative is new for the final rule and was not expressly analyzed in the NPRM, but 

it is a logical outgrowth of the NPRM analysis, being well within the range of alternatives then 

considered and consistent with discussions by both the agencies and commenters that there are 

benefits to having standards that increase at the same rate for all fleets.  These standards apply to 

light-duty vehicles, which NHTSA divides for purposes of regulation into passenger cars and 

light trucks, and EPA divides into passenger cars, light-duty trucks, and medium-duty passenger 

vehicles (i.e., sport utility vehicles, cross-over utility vehicles, and light trucks).  Both the CAFE 

and CO2 standards are vehicle-footprint-based, as are the standards currently in effect.  These 

standards will become more stringent for each model year from 2021 to 2026, relative to the MY 

2020 standards.  Generally, the larger the vehicle footprint, the less numerically stringent the 

corresponding vehicle CO2 and miles-per-gallon (mpg) targets.  As a result of the footprint-based 

standards, the burden of compliance is distributed across all vehicle footprints and across all 

manufacturers.  Each manufacturer is subject to individualized standards for passenger cars and 

light trucks, in each model year, based on the vehicles it produces.  When standards are carefully 

crafted, both in terms of the footprint curves and the rate of increase in stringency of those 

curves, manufacturers are not compelled to build vehicles of any particular size or type. 

Knowing that many readers are accustomed to considering CAFE and CO2 emissions 

standards in terms of the mpg and grams-per-mile (g/mi) values that the standards are projected 

                                                 

3 Throughout this document and the accompanying FRIA, the agencies will often use the term ñCO2ò or ñtailpipe 

CO2ò to refer broadly to EPAôs suite of light duty vehicle GHG standards. 
4 549 U.S. 497, 532 (2007). 
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to eventually require, the agencies include those projections here.  EPAôs standards are projected 

to require, on an average industry fleet-wide basis, 201 grams per mile (g/mi) of CO2 in model 

year 2030, while NHTSAôs standards are projected to require, on an average industry fleet-wide 

basis, 40.5 miles per gallon (mpg) in model year 2030.  The agencies note that real-world CO2 is 

typically 25 percent higher and real-world fuel economy is typically 20 percent lower than the 

CO2 and CAFE compliance values discussed here, and also note that a portion of EPAôs 

expected ñCO2ò improvements will in fact be made through improvements in minimizing air 

conditioning leakage and through use of alternative refrigerants, which will not contribute to fuel 

economy but will contribute toward reductions of climate-related emissions. 

In these final rules, NHTSA and EPA are reaching similar conclusions on similar 

grounds:  even though each agency has its own distinct statutory authority and factors, the 

relevant considerations overlap in many ways.  Both agencies recognize that they are balancing 

the relevant considerations in somewhat different ways from how they may have been balanced 

previously, as in the 2012 final rule and in EPAôs Initial Determination, but the current balancing 

is called for in light of the facts before the agencies.  The balancing in these final rules is also 

somewhat different from how the agencies balanced their respective considerations in the 

proposal, in part because of updates to analytical inputs and methodologies, previewed in the 

NPRM and made in response to public comments, that collectively resulted in changes to the 

analytical outputs.  For example, between the notice and final rule, the agencies updated fuel 

price projections to somewhat greater values, updated the analysis fleet to MY 2017, updated 

estimates of the efficacy and cost of fuel-saving technologies, revised procedures for calculating 

impacts on vehicle sales and scrappage, updated models for estimating highway safety impacts, 

updated estimates of highway congestion costs, and updated estimates of annual mileage 

accumulation, holding VMT (before applying the rebound effect) constant between regulatory 

alternative.  Moreover, the cost-benefit analysis conducted for these final rules has even been 

overtaken by events in many ways over recent weeks.  Based upon current events, and for 

additional reasons discussed in Section VI.D.1 the benefits of saving additional fuel through 

more stringent standards are potentially even smaller than estimated in this rulemaking analysis. 

The standards finalized today fit the pattern of gradual, tough, but feasible stringency 

increases that take into account real world performance, shifts in fuel prices, and changes in 

consumer behavior toward crossovers and SUVs and away from more efficient sedans.  This 

approach ensures that manufacturers are provided with sufficient lead time to achieve standards, 

considering the cost of compliance.  The costs to both industry and automotive consumers would 

have been too high under the standards set forth in 2012, and by lowering the auto industryôs 

costs to comply with the program, with a commensurate reduction in per-vehicle costs to 

consumers, the standards enhance the ability of the fleet to turn over to newer, cleaner and safer 

vehicles.   

More stringent standards also have the potential for overly aggressive penetration rates 

for advanced technologies relative to the penetration rates seen in the final standards, especially 
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in the face of an unknown degree of consumer acceptance of both the increased costs and of the 

technologies themselvesðparticularly given current projections of relatively low fuel prices 

during that timeframe.  As a kind of insurance policy against future fuel price volatility, 

standards that increase at 1.5 percent per year for cars and trucks will help to keep fleet fuel 

economy higher than they would be otherwise when fuel prices are low, which is not improbable 

over the next several years.5  At the same time, the standards help to address these issues by 

maintaining incentives to promote broader deployment of advanced technologies, and so 

provides a means of encouraging their further penetration while leaving manufacturers 

alternative technology choices.  Steady, gradual increases in stringency ensure that the benefits 

of reduced GHG emissions and fuel consumption are achieved without the potential for 

disruption to automakers or consumers. 

Standards that increase at 1.5 percent per year represent a reasonable balance of 

additional technology and required per-vehicle costs, consumer demand for fuel economy, fuel 

savings and emissions avoided given the foreseeable state of the global oil market and the 

minimal effect on climate between finalizing 1.5 percent standards versus more stringent 

standards. The final standards will also result in year-over-year improvements in fleetwide fuel 

economy, resulting in energy conservation that helps address environmental concerns, including 

criteria pollutant, air toxic pollutant, and carbon emissions.   

The agencies project that under these final standards, required technology costs would be 

reduced by $86 to $126 billion over the lifetimes of vehicles through MY 2029.  Equally 

important, purchase prices costs to U.S. consumers for new vehicles would be $977 to $1,083 

lower, on average, than they would have been if the agencies had retained the standards set forth 

in the 2012 final rule and originally upheld by EPA in January 2017.  While these final standards 

are estimated to result in 1.9 to 2.0 additional billion barrels of fuel consumed and from 867 to 

923 additional million metric tons of CO2 as compared to current estimates of what the standards 

set forth in 2012 would require, the agencies explain at length below why the overall benefits of 

the final standards outweigh these additional costs.6   

For the CAFE program, overall (fleetwide) net benefits vary from $16.1 billion at a 7 

percent discount rate to -$13.1 billion at a 3 percent discount rate.  For the CO2 program, overall 

                                                 

5 For example, EIA currently expects U.S. retail gasoline prices to average $2.14/gallon in 2020, compared to 

$2.69/gallon in 2019 (see https://www.eia.gov/outlooks/steo/archives/mar20.pdf), and $3.68/gallon in 2012 (see 

https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=EMM_EPM0_PTE_NUS_DPG&f=A).  While 

gasoline prices may foreseeably rise over the rulemaking time frame, it is also very foreseeable that they will not 

rise to the $4-5/gallon that many Americans saw over the 2008-2009 time frame, that caused the largest shift seen 

toward smaller and higher-fuel-economy vehicles.  See, e.g., Figure VIII -2 below. 
6 1.9 to 2.0 barrels of fuel is approximately 78 to 84 gallons of fuel. 
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(fleetwide) societal net benefits vary from $6.4 billion at a 7 percent discount rate to -$22.0 

billion at a 3 percent discount rate.  The net benefits straddle zero, and are very small relative to 

the scale of reduced required technology costs, which range from $86.3 billion to $126.0 billion 

for the CAFE and CO2 programs across 7 percent and 3 percent discount rates.  Likewise, net 

benefits are very small relative to the scale of reduced retail fuel savings over the full life of all 

vehicles manufactured during the 2021 through 2029 model years, which range from $108.6 

billion to $185.1 billion for the CAFE and CO2 programs across 7 percent and 3 percent discount 

rates.  Similarly, all of the alternatives have small net benefits, ranging from $18.4 billion to -

$31.1 billion for the CAFE and CO2 programs across 7 percent and 3 percent discount rates.7   

NHTSA and EPA believe their analysis of the final rule represents the best available 

science, evidence, and methodologies for assessing the impacts of changes in CAFE and CO2 

emission standards.  In fact, the agencies note that todayôs analysis represents a marked 

improvement over prior rulemakings.  Previously, the agencies were unable to model the impact 

of the standards on new vehicle sales or the retirement of older vehicles in the fleet, and, instead, 

were forced to assume, contrary to economic theory and empirical evidence, that the number of 

new vehicles sold and older vehicles scrapped remained static across regulatory alternatives.  

Todayôs analysisðas commenters to previous rulemakings and EPAôs Science Advisory Board 

have argued is necessary8ðquantifies the sales and scrappage impacts of the standards, 

including the associated safety benefits, and represents a significant step forward in agenciesô 

ability to comprehensively analyze the impacts of CAFE and CO2 emission standards.  

However, the agencies also believe it is important to be transparent about analytical 

limitations.  For example, EPAôs Science Advisory Board stressed that the agencies account for 

ñevolving consumer preferences for performance and other vehicle attributes,ò9 yet due to 

limitations on the agenciesô current ability to model buyersô choices among combinations of 

various attributes and their costs, the primary analysis does not account for the consumer benefits 

of other vehicle features that may be sacrificed for costly technologies that improve fuel 

economy.  The agenciesô analysis assumes that under these final standards, attributes of new cars 

and light trucks other than fuel economy would remain identical to those under the baseline 

standards, so that changes in sales prices and fuel economy would be the only sources of benefits 

or costs to new car and light truck buyers.  In other words, the agenciesô primary analysis does 

not consider that producers will likely respond to buyersô demands by reallocating some their 

savings in production costs due to lower technology costs to add or improve other attributes that 

                                                 

7 See Table II-12 to Table II-15 for costs, benefits and net benefits. 
8 Science Advisory Board, U.S. EPA. Review of EPAôs Proposed SAFE rule at 4 (Feb. 27, 2020), available at 

https://yosemite.epa.gov/sab/sabproduct.nsf/LookupWebProjectsCurrentBOARD/1FACEE5C03725F268525851F0

06319BB/$File/EPA-SAB-20-003+.pdf [hereinafter ñSAB Reportò]. 
9 SAB at 10.  
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consumers value more highly than the increases in fuel economy the augural standards would 

have required.  The agencies have long debated whether and how best to model the consumer 

benefits of other vehicle attributes, and note that they have made considerable progress.10  

However, despite these potential analytical shortcomings, the agencies reaffirm that todayôs 

analysis represents the most complete and rigorous examination of CAFE and CO2 emission 

standards to date, and provide decision-makers a powerful analytical toolðespecially since the 

limitations are known, do not bias the central analysisô results, and are afforded due 

consideration.     

In terms of the agenciesô respective statutory authorities, EPA is setting national tailpipe 

CO2 emissions standards for passenger cars and light trucks under section 202(a) of the Clean 

Air Act (CAA),11 and taking other actions under its authority to establish metrics and measure 

passenger car and light truck fleet fuel economy pursuant to the Energy Policy and Conservation 

Act (EPCA),12 while NHTSA is setting national corporate average fuel economy (CAFE) 

standards under EPCA, as amended by the Energy Independence and Security Act (EISA) of 

2007.13  As summarized above and as discussed in much greater detail below, the agencies 

                                                 

10 In their evaluations of previous CAFE and CO2 rules, the agencies attempted to account for this possibility by 

conducting sensitivity analyses that reduced the fuel savings and other benefits to vehicle buyers by a significant 

fraction. For example, NHTSAôs analysis supporting the Final Rule establishing CAFE standards for model year 

2012-16 cars and light trucks tested the sensitivity of their central estimates of social costs and benefits to the 

assumptions that 25 percent and 50 percent of benefits to buyers were offset by opportunity costs of foregone 

improvements in attributes other than fuel economy; see NHTSA, Final Regulatory Impact Analysis: Corporate 

Average Fuel Economy for Model year 2012-16 Passenger Cars and Light Trucks, March 2010, at 563-565 and 

Table X-9, at 566-56; see also, NHTSA, Final Regulatory Impact Analysis: Corporate Average Fuel Economy for 

Model year 2017-25 Passenger Cars and Light Trucks, August 2012, at 1087 and Tables X-18a, X-18b, and X-18c, 

at 1099-1104.  The agencies acknowledged that this was not a completely satisfactory way to represent the sacrifices 

in vehiclesô other attributes that car and light truck manufacturers might find it necessary to make in order to comply 

with the increasingly stringent standards those previous rules established.  At the time, however, the agencies were 

unable to identify specific attributes that manufacturers were most likely to sacrifice, measure the tradeoffs between 

increased fuel economy and improvements in those attributes, or assess the potential losses in utility to car and light 

truck buyers. In an effort to improve on their previous treatment of this issue, the agenciesô evaluation of this final 

rule includes a sensitivity case that assumes manufacturers redirect their technology cost savings from complying 

with less stringent standards to instead improve a combination of carsô and light trucksô other attributes that offers 

benefits to their buyers significantly exceeding those costs.  The magnitude of these (net) benefits is interpreted as 

the opportunity cost of the improvements in vehiclesô other attributes that would have been sacrificed if the augural 

standards had been enacted.  The method the agencies use to approximate these benefits, together with its effect on 

the ruleôs overall benefits and costs, is discussed in detail in Section VI.D.1.b)(8).  Briefly, the results of this 

sensitivity analysis suggest the Final Rule would generate net benefits for the CAFE and CO2 programs ranging 

from $34.9 to $55.4 billion at 3% and 7% discount rates. 
11 42 U.S.C. 7521(a). 
12 49 U.S.C. 32904(c). 
13 49 U.S.C. 32902. 
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believe that these represent appropriate levels of CO2 emissions standards and maximum feasible 

CAFE standards for MYs 2021-2026, pursuant to their respective statutory authorities.  Sections 

III  and VIII  below contain detailed discussions of both agenciesô statutory obligations and 

authorities.   

Section 202(a) of the CAA requires EPA to establish standards for emissions of 

pollutants from new motor vehicles that cause or contribute to air pollution that may reasonably 

be anticipated to endanger public health or welfare.  Standards under section 202(a) thus take 

effect only ñafter 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.ò14  In establishing such standards, EPA must consider 

issues of technical feasibility, cost, and available lead time, among other things.   

EPCA, as amended by EISA, contains a number of provisions governing how NHTSA 

must set CAFE standards.  EPCA requires that the Department of Transportation establish 

separate passenger car and light truck standards15 at ñthe maximum feasible average fuel 

economy level that the Secretary decides the manufacturers can achieve in that model year,ò16 

based on the agencyôs consideration of four statutory factors:  technological feasibility, economic 

practicability, the effect of other standards of the Government on fuel economy, and the need of 

the United States to conserve energy.17  EPCA does not define these terms or specify what 

weight to give each concern in balancing themðsuch considerations are left within the 

discretion of the Secretary of Transportation (delegated to NHTSA) based upon current 

information.  Accordingly, NHTSA interprets these factors and determines the appropriate 

weighting that leads to the maximum feasible standards given the circumstances present at the 

time of promulgating each CAFE standard rulemaking.  While EISA, for MYs 2011-2020, 

additionally required that standards increase ñratablyò and be set at levels to ensure that the 

CAFE of the industry-wide combined fleet of new passenger cars and light trucks reach at least 

35 mpg by MY 2020,18 EISA requires that standards for MYs 2021-2030 simply be set at the 

maximum feasible level as determined by the Secretary (and by delegation, NHTSA).19 

 

In the NPRM, the agencies sought comment on a variety of possible changes to existing 

compliance flexibilities that have been created over the past several years.  The vast majority of 

                                                 

14 CAA Sec. 202(a); 42 U.S.C. 7512(a)(2). 
15 49 U.S.C. 32902(b)(1). 
16 49 U.S.C. 32902(a). 
17 49 U.S.C. 32902(f). 
18 49 U.S.C. 32902(b)(2)(A) and (C). 
19 49 U.S.C. 32902(b)(2)(B). 
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the existing compliance flexibilities are not being changed, but a small number of flexibilities 

related to real-world fuel efficiency improvements are being finalized.  In addition, EPA will 

continue to allow manufacturers to make improvements relating to air conditioning refrigerants 

and leakage and will credit those improvements toward CO2 compliance, and EPA is making no 

changes in the amounts of credits available.  EPA is also not making any changes to the existing 

CH4 and N2O standards.  EPA is also extending the ñ0 g/mi upstreamò incentive for electric 

vehicles beyond its current sunset of MY 2021, through MY 2026.  EPA is also establishing a 

credit multiplier for natural gas vehicles through the 2026 model year.  Otherwise, compliance 

flexibilities in the two programs do not change significantly for the final rule.  These changes 

should help to streamline manufacturer use of those flexibilities in certain respects.  While 

manufacturers and suppliers sought a number of other additional compliance flexibilities, the 

agencies have concluded that the aforementioned existing flexibilities are reasonable and 

appropriate, and that additional flexibilities are not justified. 

Table I-1 and Table I-2 present the total costs, benefits, and net benefits for the 2021-

2026 preferred alternative CAFE and CO2 levels, relative to the MY 2022-2025 existing/augural 

standards (with the MY 2025 standards repeated for MY 2026) and current MY 2021 standard.  

The preferred alternative exhibits a stringency rate increase of 1.5 percent per year for both 

passenger cars and light trucks.  The values in Table I-1 and Table I-2 display (in total and 

annualized forms) costs for all MYs 1978-2029 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 1978-2029. 

For this analysis, negative signs are used for changes in costs or benefits that decrease 

from those that would have resulted from the existing/augural standards.  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 I-1 and Table I-2, the preferred alternative (Alternative 3) is estimated to decrease 

costs relative to the baseline by $182 to $280 billi on over the lifetime of MYs 1978-2029 

passenger vehicles (range determined by discount rate across both CAFE and CO2 programs).  It 

will also decrease benefits from $175 to $294 billion over the life of these MY fleets.  The net 

impact will be a decrease from $22 billion to an increase of $16 billion in total net benefits to 

society over this roughly 52-year timeframe. Annualized, this amounts to roughly -$0.8 to 1.2 

billion in net benefits per year.   

Table I-1 ï Estimated 1978-2029 Model Year Costs, Benefits, and Net Benefits under the 

Preferred Alternative, CAFE (2018$, billions) 

Cumulative Across MYs 1978-2029 
 Totals Annualized 
 3% Discount Rate 7% Discount Rate 3% Discount Rate 7% Discount Rate 

Costs -280.4 -199.5 -10.7 -14.4 
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Benefits -293.5 -183.5 -11.2 -13.2 

Net Benefits -13.1 16.1 -0.5 1.2 
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Table I-2 ï Estimated 1978-2029 Model Year Costs, Benefits, and Net Benefits under the 

Preferred Alternative, CO2 (2018$, billions) 

Cumulative Across MYs 1978-2029 

 Totals Annualized 
 3% Discount Rate 7% Discount Rate 3% Discount Rate 7% Discount Rate 

Costs -258.4 -181.5 -9.9 -13.1 

Benefits -280.5 -175.1 -10.7 -12.6 

Net Benefits -22.0 6.4 -0.8 0.5 

Table I-3 and Table I-4 lists costs, benefits, and net benefits for all seven alternatives that 

were examined. 

Table I-3 ï Total Costs, Benefits, and Net Benefits Passenger Cars and Light Trucks, MYs 1978-

2029, CAFE Standards (2018$, billions) 

Alt  MYs Stringency of Rate Increase 

3% Discount Rate 7% Discount Rate 

Costs Benefits 
Net 

Benefits 
Costs Benefits 

Net 

Benefits 

1 2021-2026 0.0%/Year PC, 0.0%/Year LT -330.5 -346.8 -16.3 -234.0 -215.6 18.4 

2 2021-2026 0.5%/Year PC, 0.5%/Year LT -323.4 -339.3 -16.0 -228.8 -210.9 18.0 

3 2021-2026 1.5%/Year PC, 1.5%/Year LT -280.4 -293.5 -13.1 -199.5 -183.5 16.1 

4 2021-2026 1.0%/Year PC, 2.0%/Year LT -269.5 -278.2 -8.7 -192.0 -173.9 18.1 

5 2022-2026 1.0%/Year PC, 2.0%/Year LT -196.3 -197.7 -1.4 -139.1 -122.5 16.6 

6 2021-2026 2.0%/Year PC, 3.0%/Year LT -189.1 -188.3 0.8 -135.6 -117.9 17.7 

7 2022-2026 2.0%/Year PC, 3.0%/Year LT -131.0 -130.7 0.3 -94.0 -81.3 12.7 

Table I-4 ï Total Costs, Benefits, and Net Benefits Passenger Cars and Light Trucks, MYs 1978-

2029, CO2 Standards (2018$, billions) 

Alt  MYs Stringency of Rate Increase 

3% Discount Rate 7% Discount Rate 

Costs Benefits 
Net 

Benefits 
Costs Benefits 

Net 

Benefits 

1 2021-2026 0.0%/Year PC, 0.0%/Year LT -314.7 -345.8 -31.1 -219.3 -214.8 4.6 

2 2021-2026 0.5%/Year PC, 0.5%/Year LT -305.4 -335.2 -29.7 -213.1 -208.3 4.8 

3 2021-2026 1.5%/Year PC, 1.5%/Year LT -258.4 -280.5 -22.0 -181.5 -175.1 6.4 

4 2021-2026 1.0%/Year PC, 2.0%/Year LT -246.3 -267.2 -20.9 -173.0 -166.7 6.3 

5 2022-2026 1.0%/Year PC, 2.0%/Year LT -180.6 -193.5 -12.9 -126.4 -120.3 6.1 

6 2021-2026 2.0%/Year PC, 3.0%/Year LT -180.3 -194.0 -13.8 -128.0 -122.2 5.9 
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7 2022-2026 2.0%/Year PC, 3.0%/Year LT -123.0 -131.0 -7.9 -87.3 -83.0 4.4 

Table I-5 and Table I-6 show a summary of various impacts of the preferred alternative 

for CAFE and CO2 standards.  Impacts are presented in monetized and non-monetized values, as 

well as from the perspective of society and the consumer. 

Table I-5 ï Summary of Impacts for the Preferred Alternative (1.5%/Year PC, 1.5%/Year LT), 

CAFE Standards 

Category Light Truck  Passenger Car Combined Fleet 

Required MPG for MY 2030 34.1 47.7 40.5 

Achieved MPG for MY 2030 36.0 50.3 42.7 

Achieved MPG for MY 2020 31.9 44.2 37.5 

Per Vehicle Price Increase -$1,360 -$823 -$1,083 

MY 2030 Lifetime Fuel Savings (per vehicle), Discounted at 3% -$2,046 -$1,181 -$1,423 

MY 2030 Lifetime Fuel Savings (per vehicle), Discounted at 7% -$1,580 -$927 -$1,110 

Consumer Per Vehicle Savings, Discounted at 3% -$903 -$577 -$499 

Consumer Per Vehicle Savings, Discounted at 7% -$343 -$253 -$110 

Payback Period Relative to MY 2017 (Years), Values Discounted at 3% 5 6 6 

Payback Period Relative to MY 2017 (Years), Values Discounted at 7% 6 8 7 

Total Lifetime Fuel Savings (bGallons) -38 -46 -84 

Total Lifetime CO2 Reductions (million metric tons) -409 -514 -923 

Fatalities (Excluding Rebound Miles) -2,393 1,668 -724 

Fatalities (Including Rebound Miles) -3,783 439 -3,344 

Total Technology Costs ($b), Discounted at 3% -$85 -$41 -$126 

Total Technology Costs ($b), Discounted at 7% -$68 -$32 -$101 

Total Net Societal Benefits ($b), Discounted at 3% $115 -$128 -$13 

Total Net Societal Benefits ($b), Discounted at 7% $86 -$70 $16 

Table I-6 ï Summary of Impacts for the Preferred Alternative (1.5%/Year PC, 1.5%/Year LT), 

CO2 Standards 

Category Light Truck  Passenger Car Combined Fleet 

Required CO2 for MY 2030 (g/mi) 243 168 201 

Achieved CO2 for MY 2030 (g/mi) 236 166 197 

Per Vehicle Price Increase -$1,098 -$856 -$977 

MY 2030 Lifetime Fuel Savings (per vehicle), Discounted at 3% -$1,948 -$1,392 -$1,461 
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Category Light Truck  Passenger Car Combined Fleet 

MY 2030 Lifetime Fuel Savings (per vehicle), Discounted at 7% -$1,504 -$1,096 -$1,143 

Consumer Per Vehicle Savings, Discounted at 3% -$1,205 -$708 -$678 

Consumer Per Vehicle Savings, Discounted at 7% -$647 -$351 -$280 

Payback Period Relative to MY 2017 (Years), Values Discounted at 3% 5 5 5 

Payback Period Relative to MY 2017 (Years), Values Discounted at 7% 6 7 7 

Total Lifetime Fuel Savings (bGallons) -31 -47 -78 

Total Lifetime CO2 Reductions (million metric tons) -342 -525 -867 

Fatalities (Excluding Rebound Miles) -2,267 1,581 -685 

Fatalities (Including Rebound Miles) -3,659 390 -3,269 

Total Technology Costs ($b), Discounted at 3% -$65 -$43 -$108 

Total Technology Costs ($b), Discounted at 7% -$53 -$34 -$86 

Total Net Societal Benefits ($b), Discounted at 3% $97 -$119 -$22 

Total Net Societal Benefits ($b), Discounted at 7% $70 -$64 $6 

Table I-7 ï Summary of Total Nonfatal Safety Impacts for the Preferred Alternative (1.5%/Year 

PC, 1.5%/Year LT), CAFE and CO2 Standards 

Total Safety Impacts MY 1977-2029, CAFE Standards 

Serious Injuries (MAIS 2-5) -46,800 

All Injuries (MAIS 1-5) -397,000 

Property Damaged Vehicles -1,876,000 

Total Safety Impacts MY 1977-2029, CO2 Standards 

Serious Injuries (MAIS 2-5) -45,800 

All Injuries (MAIS 1-5) -388,000 

Property Damaged Vehicles -1,834,000 

The agencies note that the NPRM drew more public comments (and, particularly, more 

pages of substantive comments) than any rulemaking in the history of the CAFE or CO2 tailpipe 

emissions programsðexceeding 750,000 comments.  The agencies recognized in the NPRM that 

the proposal was significantly different from the final rules set forth in 2012, and explained at 

length the reasons for those differencesðnamely, that new information and considerations, along 

with an expanded and updated analysis, had led to different tentative conclusions.  Todayôs final 

rules represent a further evolution of the work that supported the proposal, based on improved 

quantitative methodology and in careful consideration of the hundreds of thousands of public 

comments and deep reflection on the serious issues before the agencies.  Simply put, the 

agencies have heard the comments, and todayôs analysis and decision reflect the agenciesô 
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grappling with the issues commenters raised, as well as all of the other information before the 

agencies.  These programs and issues are weighty, and the agencies believe that a reasonable 

balance has been struck in these final rules between the many competing national needs that 

these regulatory programs collectively address. 

II.  Overview of Final Rule 

A. Summary of Proposal 

In the NPRM, the National Highway Traffic Safety Administration (NHTSA) and the 

Environmental Protection Agency (EPA) (collectively, ñthe agenciesò) proposed the ñSafer 

Affordable Fuel-Efficient (SAFE) Vehicles Rule for Model Years 2021-2026 Passenger Cars and 

Light Trucksò (SAFE Vehicles Rule).  The proposed SAFE Vehicles Rule would 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 2026.20   

The agencies explained that they 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.21  Congress also requires EPA to set emissions standards for light-duty vehicles 

if EPA has made an ñendangerment findingò that the pollutant in questionðin this case, CO2ð

ñcause[s] or contribute[s] to air pollution which may reasonably be anticipated to endanger 

public health or welfare.ò22  NHTSA and EPA proposed the standards concurrently because 

tailpipe CO2 emissions standards are directly and inherently related to fuel economy standards,23 

and, if finalized, the rules would apply concurrently to the same fleet of vehicles.  By working 

                                                 

20 NHTSA 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 CO2 standards under the Clean Air Act (CAA).   
21 49 U.S.C. 32902. 
22 42 U.S.C. 7521; see also 74 FR 66495 (Dec. 15, 2009) (ñEndangerment and Cause or Contribute Findings for 

Greenhouse Gases under Section 202(a) of the Clean Air Actò). 
23 See, e.g., 75 FR 25324, at 25327 (May 7, 2010) (ñThe National Program is both needed and possible because the 

relationship between improving fuel economy and reducing tailpipe CO2 emissions is a very direct and close one.  

The amount of those CO2 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 CO2 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 CO2.  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 CO2.  Thus, 

there is a single pool of technologies for addressing these twin problems, i.e., those that reduce fuel consumption 

and thereby reduce CO2 emissions as well.ò). 
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together to develop the proposals, the agencies aimed to reduce regulatory burden on industry 

and improve administrative efficiency. 

The agencies discussed some of the history leading to the proposal, including the 2012 

final rule, the expectations regarding a mid-term evaluation as required by EPA regulation, and 

the rapid process over 2016 and early 2017 by which EPA issued its first Final Determination 

that the CO2 standards set in 2012 for MYs 2022-2025 remained appropriate based on the 

information then before the EPA Administrator.24  The agencies also discussed President 

Trumpôs direction in March 2017 to restore the original mid-term evaluation timeline, and EPAôs 

subsequent information-gathering process and announcement that it would reconsider the 

January 2017 Determination.25  EPA ultimately concluded that the standards set in 2012 for MYs 

2022-2025 were no longer appropriate.26  For NHTSA, in turn, the ñauguralò CAFE standards 

for MYs 2022-2025 were never final, and as explained in the 2012 final rule, NHTSA was 

obligated from the beginning to undertake a new rulemaking to set CAFE standards for MYs 

2022-2025.   

The NPRM thus began the rulemaking process for both agencies to establish new 

standards for MYs 2022-2025 passenger cars and light trucks.  Standards were concurrently 

proposed for MY 2026 in order to provide regulatory stability for as many years as is legally 

permissible for both agencies together.  The NPRM also included revised standards for MY 2021 

passenger cars and light trucks, because the agencies tentatively concluded, based on the 

information and analysis then before them, that the CAFE standards previously set for MY 2021 

were no longer maximum feasible, and the CO2 standards previously set for MY 2021 were 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 the agencies stated that it is plainly the best practice to do so when changed 

circumstances so warrant.27 

The NPRM proposed to maintain the CAFE and CO2 standards applicable in MY 2020 

for MYs 2021-2026, and took comment on a wide range of alternatives, including different 

stringencies and retaining existing CO2 standards and the augural CAFE standards.28  Table II -1, 

                                                 

24 See 83 FR at 42987 (Aug.24, 2018). 
25 Id. 
26 83 FR 16077 (Apr. 2, 2018). 
27 See FCC v. Fox Television, 556 U.S. 502 (2009). 
28 The agencies noted that this did 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 ñstandardsò going forward into MYs 2021-2026.  Both NHTSA and 

EPA set CAFE and CO2 standards, respectively, as mathematical functions based on vehicle footprint.  These 

mathematical functions that are the actual standards are defined as ñcurvesò that are separate for passenger cars and 

light trucks, under which each vehicle manufacturerôs compliance obligation varies depending on the footprints of 
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Table II -2, and Table II -3 show the estimates, under the NPRM analysis, of what the MY 2020 

CAFE and CO2 curves would translate to, in terms of miles per gallon (mpg) and grams per mile 

(g/mi), in MYs 2021-2026, as well as the regulatory alternatives considered in the NPRM.  In 

addition to retaining the MY 2020 CO2 standards through MY 2026, EPA proposed and sought 

comment on excluding air conditioning refrigerants and leakage, and nitrous oxide and methane 

emissions for compliance with CO2 standards after model year 2020, in order to improve 

harmonization with the CAFE program.  EPA also sought comment on whether to change 

existing methane and nitrous oxide standards that were finalized in the 2012 rule.  The proposal 

was accompanied by a 1,600 page Preliminary Regulatory Impact Analysis (PRIA) and, for 

NHTSA, a 500 page Draft Environmental Impact Statement (DEIS), with more than 800 pages 

of appendices and the entire CAFE model, including the software source code and 

documentation, all of which were also subject to comment in their entirety and all of which 

received significant comments. 

Table II -1 ï Average of OEMsô CAFE and CO2 Estimated Proposed Requirements for Passenger 

Cars 

 

Model 

Year 

Avg. of 

OEMsô Est. 

Requirements 

CAFE 

(mpg) 

CO2 

(g/mi) 

2017 39.0  220  

2018 40.4  209  

2019 41.9  197  

2020 43.6  187  

2021 44.2  178  

2022 44.9  175  

2023 45.6  171  

2024 46.3  168  

2025 47.0  167  

2026 47.7  165  

                                                 

the cars and trucks that it ultimately produces for sale in a given model year.  It was the MY 2020 CAFE and CO2 

curves that the agencies proposed 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 CO2 standards as a set ñmpg,ò ñg/mi,ò or ñmpg-eò number, attempting to define those values based on the 

information then before the agency would necessarily end up being inaccurate. 
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Table II -2 ï Average of OEMsô CAFE and CO2 Estimated Proposed Requirements for Light 

Trucks 

 

Model 

Year 

Avg. of 

OEMsô Est. 

Requirements 

CAFE 

(mpg) 

CO2 

(g/mi) 

2017 29.4  306  

2018 30.0  293  

2019 30.5  281  

2020 31.1  268  

2021 31.6  257  

2022 32.1  253  

2023 32.6  250  

2024 33.1  248  

2025 33.6  245  

2026 34.1  240  

Table II -3 ï Average of OEMsô CAFE and CO2 Estimated Proposed Requirements (Passenger 

Cars and Light Trucks) 

 

Model 

Year 

Avg. of 

OEMsô Est. 

Requirements 

CAFE 

(mpg) 

CO2 

(g/mi) 

2017 33.8  261  

2018 34.8  248  

2019 35.7  236  

2020 36.8  224  

2021 37.3  214  

2022 37.9  211  

2023 38.5  207  

2024 39.1  204  

2025 39.8  202  

2026 40.4  199  
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Table II -4 ï Regulatory Alternatives Considered in NPRM 

Alternative  Change in stringency 

A/C efficiency 

and off-cycle 

provisions 

CO2 Equivalent AC 

Refrigerant Leakage, Nitrous 

Oxide and Methane 

Emissions Included for 

Compliance? 

Baseline/ 

No-Action 

MY 2021 standards remain in place; 

MYs 2022-2025 augural CAFE 

standards are finalized and CO2 

standards remain unchanged; MY 2026 

standards are set at MY 2025 levels 

No change Yes, for all MYs 29 

1 

(Proposed) 

Existing standards through MY 2020, 

then 0%/year increases for both 

passenger cars and light trucks, for 

MYs 2021-2026 

No change No, beginning in MY 202130 

2 

Existing standards through MY 2020, 

then 0.5%/year increases for both 

passenger cars and light trucks, for 

MYs 2021-2026 

No change No, beginning in MY 2021 

3 

Existing standards through MY 2020, 

then 0.5%/year increases for both 

passenger cars and light trucks, for 

MYs 2021-2026 

Phase out these 

adjustments over 

MYs 2022-2026 

No, beginning in MY 2021 

4 

Existing standards through MY 2020, 

then 1%/year increases for passenger 

cars and 2%/year increases for light 

trucks, for MYs 2021-2026 

No change No, beginning in MY 2021 

5 

Existing standards through MY 2021, 

then 1%/year increases for passenger 

cars and 2%/year increases for light 

trucks, for MYs 2022-2026 

No change No, beginning in MY 2022 

6 

Existing standards through MY 2020, 

then 2%/year increases for passenger 

cars and 3%/year increases for light 

trucks, for MYs 2021-2026 

No change No, beginning in MY 2021 

                                                 

29 The carbon dioxide equivalents of air conditioning refrigerant leakage, nitrous oxide emissions, and methane 

emissions were included for compliance with the EPA standards for all MYs under the baseline/no action alternative 

in the NPRM.  Carbon dioxide equivalent is calculated using the Global Warming Potential (GWP) of each of the 

emissions. 
30 Beginning in MY 2021, the proposal provided that the GWP equivalents of air conditioning refrigerant leakage, 

nitrous oxide emissions, and methane emissions would no longer be able to be included with the tailpipe CO2 for 

compliance with tailpipe CO2 standards.  
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Alternative  Change in stringency 

A/C efficiency 

and off-cycle 

provisions 

CO2 Equivalent AC 

Refrigerant Leakage, Nitrous 

Oxide and Methane 

Emissions Included for 

Compliance? 

7 

Existing standards through MY 2020, 

then 2%/year increases for passenger 

cars and 3%/year increases for light 

trucks, for MYs 2021-2026 

Phase out these 

adjustments over 

MYs 2022-2026 

No, beginning in MY 2021 

8 

Existing standards through MY 2021, 

then 2%/year increases for passenger 

cars and 3%/year increases for light 

trucks, for MYs 2022-2026 

No change No, beginning in MY 2022 

The agencies explained in the NPRM that new information had been gathered and new 

analysis performed since publication of the 2012 final rule establishing CAFE and CO2 standards 

for MYs 2017 and beyond and since issuance of the 2016 Draft TAR and EPAôs 2016 and early 

2017 ñmid-term evaluationò process.  This new information and analysis helped lead the 

agencies to the tentative conclusion that holding standards constant at MY 2020 levels through 

MY 2026 was maximum feasible, for CAFE purposes, and appropriate, for CO2 purposes. 

The agencies further explained that technologies had played out differently in the fleet 

from what the agencies previously assumed:  that while there remain a wide variety of 

technologies available to improve fuel economy and reduce CO2 emissions, it had become clear 

that there were reasons to temper previous optimism about the costs, effectiveness, and consumer 

acceptance of a number of technologies.  In addition, over the years between the previous 

analyses and the NPRM, automakers had added considerable amounts of technologies to their 

new vehicle fleets, meaning that the agencies were no longer free to make certain assumptions 

about how some of those technologies could be used going forward.  For example, some 

technologies that could be used to improve fuel economy and reduce emissions had not been 

used entirely for that purpose, and some of the benefit of these technologies had gone instead 

toward improving other vehicle attributes.  Other technologies had been tried, and had been met 

with significant customer acceptance issues.  The agencies underscored the importance of 

reflecting the fleet as it stands today, with the technology it has and as that technology has been 

used, and considering 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. 

The agencies also acknowledged the math of diminishing returns:  as CAFE and CO2 

emissions standards increase in stringency, the benefit of continuing to increase in stringency 

decreases.  In mpg terms, a vehicle owner who drives a light vehicle 15,000 miles per year (a 
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typical assumption for analytical purposes)31 and trades in a vehicle with fuel economy of 15 

mpg for one with fuel economy of 20 mpg, will reduce their annual fuel consumption from 1,000 

gallons to 750 gallonsðsaving 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 ownerôs annual 

gasoline consumption would drop from 500 gallons/year to 375 gallons/yearðonly 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 easiest to achieve low-cost technological improvement options are chosen.  In CO2 terms, 

if a vehicle emits 300 g/mi CO2, a 20 percent improvement is 60 g/mi, so the vehicle would emit 

240 g/mi; but if the vehicle emits 180 g/mi, a 20 percent improvement is only 36 g/mi, so the 

vehicle would get 144 g/mi.  In order to continue achieving similarly large (on an absolute basis) 

emissions reductions, the percentage reduction must also continue to increase. 

Related, average real-world fuel economy is lower than average fuel economy required 

under CAFE and CO2 standards.  The 2012 Federal Register notice announcing augural CAFE 

and CO2 standards extending through MY 2025 indicated that, if met entirely through the 

application of fuel-saving technology, the MY 2025 CO2 standards would result in an average 

requirement equivalent to 54.5 mpg.  However, because the CO2 standards provide credit for 

reducing leakage of AC refrigerants and/or switching to lower-GWP refrigerants, and these 

actions do not affect fuel economy, the notice explained that the corresponding fuel economy 

requirement (under the CAFE program) would be 49.7 mpg.  These estimates were based on a 

market forecast grounded in the MY 2008 fleet.  The notice also presented analysis using a 

market forecast grounded in the MY 2010 fleet, showing a 48.7 mpg average CAFE requirement. 

In the real world, fuel economy is, on average, about 20% lower than as measured under 

regulatory test procedures.  In the real world, then, these new standards were estimated to require 

39.0-39.8 mpg. 

Todayôs analysis indicates that the requirements under the baseline/augural CAFE 

standards would average 46.6 mpg in MY 2029.  The lower value results from changes in the 

fleet forecast which reflects consumer preference for larger vehicles than was forecast for the 

2012 rulemaking.  In the real world, the requirements average about 37.1 mpg.  Under the final 

standards issued today, the regulatory test procedure requirements average 40.5 mpg, 

corresponding to 33.2 mpg in the real world.  Buyers of new vehicles experience real-world fuel 

economy, with levels varying among drivers (due to a wide range of factors).  Vehicle fuel 

economy labels provide average real-world fuel economy information to buyers. 

                                                 

31 A different vehicle-miles-traveled (VMT) assumption would change the absolute numbers in the example, but 

would not change the mathematical principles. 
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Table II -5 ï Estimated Average Required CAFE and CO2 Levels 
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CO2 Standards     

grams/mile CO2 163 166 175 202 

equivalent mpg (if met solely with FE technology) 54.5 53.5 50.8 44.1 
 

CAFE Standards 
    

mpg with AC efficiency and other off-cycle adjustments 49.7 48.7 46.6 40.5 
     

estimated real-world mpg 39.8 39.0 37.1 33.2 

Vehicle owners also face fuel prices at the pump.  The agencies noted in the NPRM that 

when fuel prices are high, the value of fuel saved may be enough to offset the cost of further fuel 

economy/emissions reduction improvements, but the agencies recognized that then-current 

projections of fuel prices by the Energy Information Administration did not indicate particularly 

high fuel prices in the foreseeable future.  The agencies explained that fundamental structural 

shifts had occurred in global oil markets since the 2012 final rule, largely due to the rise of U.S. 

production and export of shale oil.  The consequence over time of diminishing returns from more 

stringent fuel economy/emissions reduction standards, especially when combined with relatively 

low fuel prices, is greater difficulty for automakers to find a market of consumers willing to buy 

vehicles that meet the increasingly stringent standards.  American consumers have long 

demonstrated that in times of relatively low fuel prices, fuel economy is not a top priority for the 

majority of them, even when highly fuel efficient vehicle models are available. 

The NPRM analysis sought to improve how the agencies captured the effects of higher 

new vehicle prices on fleet composition as a whole by including an improved model for vehicle 

scrappage rates.  As new vehicle prices increase, consumers tend to continue using older vehicles 

for longer, slowing fleet turnover and thus slowing improvements in fleet-wide fuel economy, 

reductions in CO2 emissions, reductions in criteria pollutant emissions, and advances in safety.  

That aspect of the analysis was also driven by the agenciesô updated estimates of average per-

vehicle cost increases due to higher standards, which were several hundred dollars higher than 

previously estimated.  The agencies cited growing concerns about affordability and negative 
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equity for many consumers under these circumstances, as loan amounts grow and loan terms 

extend. 

For all of the above reasons, the agencies proposed to maintain the MY 2020 fuel 

economy and CO2 emissions standards for MYs 2021-2026.  The agencies explained that they 

estimated, relative to the standards for MYs 2021-2026 put forth in 2012, that an additional 0.5 

million barrels of oil would be consumed per day (about 2 to 3 percent of projected U.S. 

consumption) if that proposal were finalized, but that they also expected the additional fuel costs 

to be outweighed by the cost savings from new vehicle purchases; that more than 12,700 on-road 

fatalities and significantly more injuries would be prevented over the lifetimes of vehicles 

through MY 2029 as compared to the standards set forth in the 2012 final rule over the lifetimes 

of vehicles as more new and safer vehicles are purchased than the current (and augural) 

standards; and that environmental impacts, on net, would be relatively minor, with criteria and 

toxic air pollutants not changing noticeably, and with estimated atmospheric CO2 concentrations 

increasing by 0.65 ppm (a 0.08 percent increase), which the agencies estimated would translate 

to 0.003 degrees Celsius of additional temperature increase relative to the standards finalized in 

2012.   

Under the NPRM analysis, the agencies tentatively concluded that maintaining the MY 

2020 curves for MYs 2021-2026 would save American auto consumers, the auto industry, and 

the public a considerable amount of money as compared to EPA retaining the previously-set CO2 

standards and NHTSA finalizing the augural standards.  The agencies explained that this had 

been identified as the preferred alternative, in part, because it appeared to maximize net benefits 

compared to the other alternatives analyzed, and recognizing the statutory considerations for 

both agencies.  Relative to the standards issued in 2012, under CAFE standards, the NPRM 

analysis estimated that costs would decrease by $502 billion overall at a three-percent discount 

rate ($335 billion at a seven-percent discount rate) and benefits were estimated to decrease by 

$326 billion at a three-percent discount rate ($204 billion at a seven-percent discount rate).  

Thus, net benefits were estimated to increase by $176 billion at a three-percent discount rate and 

$132 billion at a seven-percent discount rate.  The estimated impacts under CO2 standards were 

estimated to be similar, with net benefits estimated to increase by $201 billion at a three-percent 

discount rate and $141 billion at a seven-percent discount rate. 

The NPRM also sought comment on a variety of potential changes to NHTSAôs and 

EPAôs compliance programs for CAFE and CO2 as well as related programs, including questions 

about automaker requests for additional flexibilities and agency interest in reducing market-

distorting incentives and improving transparency; and on a proposal to withdraw Californiaôs 

CAA preemption waiver for its ñAdvanced Clean Carò regulations, with an accompanying 
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discussion of preemption of State standards under EPCA.32  The agencies sought comment 

broadly on all aspects of the proposal. 

B. Public Participation Opportunities and Summary of Comments 

The NPRM was published on NHTSAôs and EPAôs websites on August 2, 2018, and 

published in the Federal Register on August 24, 2018, beginning a 60-day comment period.  The 

agencies subsequently extended the official comment period for an additional three days, and left 

the dockets open for more than a year after the start of the comment period, considering late 

comments to the extent practicable.  A separate Federal Register notice also published on 

August 24, 2018, which announced the locations, dates, and times of three public hearings to be 

held on the proposal:  one in Fresno, California, on September 24, 2018; one in Dearborn, 

Michigan, on September 25, 2018; and one in Pittsburgh, Pennsylvania, on September 26, 2018.  

Each hearing started at 10 am local time; the Fresno hearing ended at 5:10 pm and resulted in a 

235 page transcript; the Dearborn hearing ran until 5:26 pm and resulted in a 330 page transcript; 

and the Pittsburgh hearing ran until 5:06 pm and also resulted in a 330 page transcript.  Each 

hearing also collected several hundred pages of comments from participants, in addition to the 

hearing transcripts. 

Besides the comments submitted as part of the public hearings, NHTSAôs docket 

received a total of 173,359 public comments in response to the proposal as of September 18, 

2019, and EPAôs docket a total of 618,647 public comments, for an overall total of 792,006.  

NHTSA also received several hundred comments on its DEIS to the separate DEIS docket.  

While the majority of individual comments were form letters, the agencies received over 6,000 

pages of substantive comments on the proposal. 

Many commenters generally supported the proposal and many commenters opposed it.  

Commenters supporting the proposal tended to cite concerns about the cost of new vehicles, 

while commenters opposing the proposal tended to cite concerns about additional fuel 

expenditures and the impact on climate change.  Many comments addressed the modeling used 

for the analysis, and specifically the inclusion, operation, and results of the sales and scrappage 

modules that were part of the NPRMôs analysis, while many addressed the NPRMôs safety 

findings and the role that those findings played in the proposalôs justification.  Many other 

comments addressed Californiaôs standards and role in Federal decision-making; as discussed 

above, those comments are further summarized and responded to in the separate Federal 

Register notice published in September 2019.  Nearly every aspect of the NPRMôs analysis and 

discussion received some level of comment by at least one commenter.  The comments received, 

                                                 

32 Agency actions relating to Californiaôs CAA waiver and EPCA preemption have since been finalized, see 84 FR 

51310 (Sept. 27, 2019), and will not be discussed in great detail as part of this final rule. 
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as a whole, were both broad and deep, and the agencies appreciate the level of engagement of 

commenters in the public comment process and the information and opinions provided. 

C. Changes in Light of Public Comments and New Information 

The agencies made a number of changes to the analysis between the NPRM and the final 

rule in response to public comments and new information that was received in those comments 

or otherwise became available to the agencies.  While these changes, their rationales, and their 

effects are discussed in detail in the sections below, the following represents a high-level list of 

some of the most significant changes: 

¶ Some regulatory alternatives were dropped from consideration, and one was added; 

¶ updated analysis fleet, and changes to technologies on ñbaselineò vehicles within the fleet 
to reflect better their current properties and improve modeling precision; 

¶ no civil penalties assumed to be paid after MY 2020 under CAFE program; 

¶ updates and expansions in accounting for certain over-compliance credits, including early 

credits earned in EPAôs program; 

¶ updates and expansions to CAFE Modelôs technology paths;  

¶ updates to inputs defining the range of manufacturer-, technology-, and product-specific 

constraints; 

¶ updates to allow the model to adopt a more advanced technology if it is more cost-

effective than an earlier technology on the path; 

¶ precision improvements to the modeling of A/C efficiency and off-cycle credits; 

¶ updates to modelôs ñeffective costò metric; 

¶ extended explicit simulation of technology application through MY 2050; 

¶ expanded presentation of the results to include ñcalendar yearò analysis; 

¶ quantifying different types of health impacts from changes in air pollution, rather than 

only accounting for such impacts in aggregate estimates of the social costs of air 

pollution; 

¶ updated costs to 2018 dollars; 

¶ updated fuel costs based on the AEO 2019 version of NEMS; 

¶ a variety of technology updates in response to comments and new information;  

¶ updated accounting of rebound VMT between regulatory alternatives; 

¶ updated estimates of the macroeconomic cost of petroleum dependence;  

¶ updated response of total new vehicle sales to increases in fuel efficiency and price; and 

¶ updated response of vehicle retirement rates to changes in new vehicle fuel efficiency and 

transaction price. 

Sections IV and VI  below discuss these updates in significant detail. 
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D. Final StandardsðStringency 

As explained above, the agencies have chosen to set CAFE and CO2 standards that 

increase in stringency by 1.5 percent year over year for MYs 2021-2026.  Separately, EPA has 

decided to retain the A/C refrigerant and leakage and CH4 and N2O standards set forth in 2012 

for MYs 2021 and beyond, and the stringency of the CO2 standards in this final rule reflect the 

ñoffsetò also established in 2012 based on assumptions made at that time about anticipated HFC 

emissions reductions.   

When the agencies state that stringency will increase at 1.5 percent per year, that means 

that the footprint curves which actually define the standards for CAFE and CO2 emissions will 

become more stringent at 1.5 percent per year.  Consistent with Congressôs direction in EISA to 

set CAFE standards based on a mathematical formula, which EPA harmonized with for the CO2 

emissions standards, the standard curves are equations, which are slightly different for CAFE 

and CO2, and within each program, slightly different for passenger cars and light trucks.  Each 

program has a basic equation for a fleet standard, and then values that change to cause the 

stringency changes are the coefficients within the equations.  For passenger cars, consistent with 

prior rulemakings, NHTSA is defining fuel economy targets as follows: 

ὝὃὙὋὉὝ
ρ

ὓὍὔὓὃὢὧὊὕὕὝὖὙὍὔὝὨȟ
ρ
ὥ
ȟ
ρ
ὦ

 

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 defining fuel economy 

targets as follows: 
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where 

TARGETFE is the fuel economy target (in mpg) applicable to a specific vehicle 

model type with a unique footprint combination, 

a, b, c, 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. 

The final CAFE standards (described in terms of their footprint-based curves) are as 

follows, with the values for the coefficients changing over time: 

Table II -6 ï Final Standards ï Passenger Cars 

 2021 2022 2023 2024 2025 2026 

Fuel Economy Targets 

a (mpg) 49.48 50.24 51.00 51.78 52.57 53.37 

b (mpg) 37.02 37.59 38.16 38.74 39.33 39.93 

c (gpm per 

s.f.) 

0.000453 0.000447 0.000440 0.000433 0.000427 0.000420 

d (gpm) 0.00162 0.00159 0.00157 0.00155 0.00152 0.00150 

Table II -7 ï Final Standards ï Light Trucks 

 2021 2022 2023 2024 2025 2026 

Fuel Economy Targets 

a (mpg) 39.71 40.31 40.93 41.55 42.18 42.82 

b (mpg) 25.63 26.02 26.42 26.82 27.23 27.64 
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c (gpm per 

s.f.) 
0.000506 0.000499 0.000491 0.000484 0.000477 0.000469 

d (gpm) 0.00443 0.00436 0.00429 0.00423 0.00417 0.00410 

These equations are presented graphically below, where the x-axis represents vehicle 

footprint and the y-axis represents fuel economy, showing that in the CAFE context, targets are 

higher (fuel economy) for smaller footprint vehicles and lower for larger footprint vehicles: 

 

Figure II -1 ï Passenger Car Fuel Economy Targets 
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Figure II -2 ï Light Truck Fuel Economy Targets 

EPCA, as amended by EISA, requires that any manufacturerôs domestically-

manufactured passenger car fleet must meet the greater of either 27.5 mpg on average, or 92 

percent of the average fuel economy projected by the Secretary for the combined domestic and 

non-domestic passenger automobile fleets manufactured for sale in the U.S. 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 in accordance with 49 U.S.C. 32902(b).33  Any time NHTSA 

establishes or changes a passenger car standard for a model year, the MDPCS for that model year 

must also be evaluated or re-evaluated and established accordingly.  Thus, this final rule 

establishes the applicable MDPCS for MYs 2021-2026.  Table II -8 lists the minimum domestic 

passenger car standards. 

                                                 

33 49 U.S.C. 32902(b)(4). 
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Table II -8 ï Minimum Standards for Domestic Passenger Car Fleets (mpg) 

2021 2022 2023 2024 2025 2026 

39.9 40.6 41.1 41.8 42.4 43.1 

EPA CO2 standards are as follows.  Rather than expressing these standards as linear 

functions with accompanying minima and maxima, similar to the approach NHTSA has followed 

since 2005 in specifying attribute-based standards, the following tables specify flat standards that 

apply below and above specified footprints, and a linear function that applies between those 

footprints.  The two approaches are mathematically identical.  For passenger cars with a footprint 

of less than or equal to 41 square feet, the gram/mile CO2 target value is selected for the 

appropriate model year from Table II -9: 

Table II -9 ï Final CO2 Targets for Passenger Cars Smaller than 41 ft2 

Model year 

CO2 target 

value 

(grams/mile) 

2012 244.0 

2013 237.0 

2014 228.0 

2015 217.0 

2016 206.0 

2017 195.0 

2018 185.0 

2019 175.0 

2020 166.0 

2021 161.8 

2022 159.0 

2023 156.4 

2024 153.7 

2025  151.2 

2026 and later  148.6 

For passenger cars with a footprint of greater than 56 square feet, the gram/mile CO2 

target value is selected for the appropriate model year from Table II -10: 
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Table II -10 ï Final CO2 Targets for Passenger Cars Larger than 58 ft2 

Model year 

CO2 target 

value 

(grams/mile) 

2012 315.0 

2013 307.0 

2014 299.0 

2015 288.0 

2016 277.0 

2017 263.0 

2018 250.0 

2019 238.0 

2020 226.0 

2021 220.9 

2022 217.3 

2023 213.7 

2024 210.2 

2025 206.8 

2026 and later 203.4 

For passenger cars with a footprint that is greater than 41 square feet and less than or 

equal to 56 square feet, the gram/mile CO2 target value is calculated using the following equation 

and rounded to the nearest 0.1 grams/mile. 

Target CO2 = [a × f] + b 

Where f is the vehicle footprint and a and b are selected from Table II -11 for the 

appropriate model year: 

Table II -11 ï Final CO2 Targets for Passenger Cars Between 41 and 58 ft2 

Model year a b 

2012 4.72 50.5 

2013 4.72 43.3 

2014 4.72 34.8 

2015 4.72 23.4 

2016 4.72 12.7 

2017 4.53 8.9 

2018 4.35 6.5 

2019 4.17 4.2 
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Model year a b 

2020 4.01 1.9 

2021 3.94 0.2 

2022 3.88 -0.1 

2023 3.82 -0.4 

2024 3.77 -0.6 

2025 3.71 -0.9 

2026 and later 3.65 -1.2 

For light trucks with a footprint of less than or equal to 41 square feet, the gram/mile CO2 

target value is selected for the appropriate model year from Table II -12: 

Table II -12 ï Final CO2 Targets for Light Trucks Smaller than 41 ft2 

Model year 

CO2 target 

value 

(grams/mile) 

2012 294.0 

2013 284.0 

2014 275.0 

2015 261.0 

2016 247.0 

2017 238.0 

2018 227.0 

2019 220.0 

2020 212.0 

2021 206.6 

2022 203.1 

2023 199.7 

2024 196.3 

2025  193.0 

2026 and later  189.8 

For light trucks with a footprint greater than the minimum value specified in the table 

below for each model year, the gram/mile CO2 target value is selected for the appropriate model 

year from Table II -13: 

http://our.dot.gov/office/nhtsa.nvs/NVS-100/NVS-130/NVS-132/Shared%20Documents/CAFE%20LD/2021-202X%20Rule/FRM/Final%20Documents/www.federalregister.gov
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NOTE:  The Administrator of the Environmental Protection Agency, Andrew R. Wheeler and the Acting 

Administrator of the National Highway Traffic Safety Administration, James C. Owens, signed the following Final 

Rule on March 30, 2020, which the agencies have submitted for publication in the Federal Register.  NHTSA and 

EPA have taken steps to ensure the accuracy of this Internet version of the Final Rule.  However, once available, 

please refer to the official version of the forthcoming Federal Register publication, which will appear on the 

Government Printing Officeôs FDSys website (www.federalregister.gov) and on Regulations.gov 

(https://www.regulations.gov/docket?D=NHTSA-2018-0067 and https://www.regulations.gov/docket?D=EPA=HQ-

OAR-2018-0283).  Once the official version of this document is published in the Federal Register, this version will 

be removed from the Internet and replaced with a link to the official version. 
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Table II -13 ï Final CO2 Targets for Passenger Cars Larger than 66-74 ft2 

Model year 
Minimum  

footprint  

CO2 target 

value 

(grams/mile) 

2012 66.0 395.0 

2013 66.0 385.0 

2014 66.0 376.0 

2015 66.0 362.0 

2016 66.0 348.0 

2017 66.0 347.0 

2018 66.0 342.0 

2019 66.4 339.0 

2020 68.3 337.0 

2021 73.5 329.7 

2022 74.0 324.4 

2023 74.0 319.2 

2024 74.0 314.0 

2025  74.0 308.9 

2026 and later  74.0 303.9 

For light trucks with a footprint that is greater than 41 square feet and less than or equal 

to the maximum footprint value specified in Table II -14 below for each model year, the 

gram/mile CO2 target value is calculated using the following equation and rounded to the nearest 

0.1 grams/mile. 

Target CO2 = (a × f) + b 

Where f is the footprint and a and b are selected from Table II -14 below for the 

appropriate model year: 

Table II -14 ï Final CO2 Targets for Passenger Cars Between 41 and 66-74 ft2 

Model year 
Maximum 

footprint  
a b 

2012 66.0 4.04 128.6 

2013 66.0 4.04 118.7 

2014 66.0 4.04 109.4 

2015 66.0 4.04 95.1 

2016 66.0 4.04 81.1 

2017 50.7 4.87 38.3 

http://our.dot.gov/office/nhtsa.nvs/NVS-100/NVS-130/NVS-132/Shared%20Documents/CAFE%20LD/2021-202X%20Rule/FRM/Final%20Documents/www.federalregister.gov
https://www.regulations.gov/docket?D=NHTSA-2018-0067
https://www.regulations.gov/docket?D=EPA=HQ-OAR-2018-0283
https://www.regulations.gov/docket?D=EPA=HQ-OAR-2018-0283


NOTE:  The Administrator of the Environmental Protection Agency, Andrew R. Wheeler and the Acting 

Administrator of the National Highway Traffic Safety Administration, James C. Owens, signed the following Final 

Rule on March 30, 2020, which the agencies have submitted for publication in the Federal Register.  NHTSA and 

EPA have taken steps to ensure the accuracy of this Internet version of the Final Rule.  However, once available, 

please refer to the official version of the forthcoming Federal Register publication, which will appear on the 

Government Printing Officeôs FDSys website (www.federalregister.gov) and on Regulations.gov 

(https://www.regulations.gov/docket?D=NHTSA-2018-0067 and https://www.regulations.gov/docket?D=EPA=HQ-

OAR-2018-0283).  Once the official version of this document is published in the Federal Register, this version will 

be removed from the Internet and replaced with a link to the official version. 

36 

Model year 
Maximum 

footprint  
a b 

2018 60.2 4.76 31.6 

2019 66.4 4.68 27.7 

2020 68.3 4.57 24.6 

2021 73.5 4.51 21.7 

2022 74.0 4.44 21.0 

2023 74.0 4.38 20.3 

2024 74.0 4.31 19.6 

2025 74.0 4.25 19.0 

2026 and later 74.0 4.18 18.3 

These equations are presented graphically below, where the x-axis represents vehicle 

footprint and the y-axis represents the CO2 target.  The targets are lower for smaller footprint 

vehicles and higher for larger footprint vehicles: 

http://our.dot.gov/office/nhtsa.nvs/NVS-100/NVS-130/NVS-132/Shared%20Documents/CAFE%20LD/2021-202X%20Rule/FRM/Final%20Documents/www.federalregister.gov
https://www.regulations.gov/docket?D=NHTSA-2018-0067
https://www.regulations.gov/docket?D=EPA=HQ-OAR-2018-0283
https://www.regulations.gov/docket?D=EPA=HQ-OAR-2018-0283


NOTE:  The Administrator of the Environmental Protection Agency, Andrew R. Wheeler and the Acting 

Administrator of the National Highway Traffic Safety Administration, James C. Owens, signed the following Final 

Rule on March 30, 2020, which the agencies have submitted for publication in the Federal Register.  NHTSA and 

EPA have taken steps to ensure the accuracy of this Internet version of the Final Rule.  However, once available, 

please refer to the official version of the forthcoming Federal Register publication, which will appear on the 

Government Printing Officeôs FDSys website (www.federalregister.gov) and on Regulations.gov 

(https://www.regulations.gov/docket?D=NHTSA-2018-0067 and https://www.regulations.gov/docket?D=EPA=HQ-

OAR-2018-0283).  Once the official version of this document is published in the Federal Register, this version will 

be removed from the Internet and replaced with a link to the official version. 
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Figure II -3 ï Passenger Car CO2 Targets 

http://our.dot.gov/office/nhtsa.nvs/NVS-100/NVS-130/NVS-132/Shared%20Documents/CAFE%20LD/2021-202X%20Rule/FRM/Final%20Documents/www.federalregister.gov
https://www.regulations.gov/docket?D=NHTSA-2018-0067
https://www.regulations.gov/docket?D=EPA=HQ-OAR-2018-0283
https://www.regulations.gov/docket?D=EPA=HQ-OAR-2018-0283























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































