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Final day of class (June 1st)

• EV showcase, come see a 
bunch of EVs in person!

• Free pizza

Hoagland 
Hall

Parking lot behind 1605 Tilia St 
in West Village



CAFE and GHG emission 
standards
ECI 189G: Lecture 16

Dan Sperling

Alan Jenn

Spring 2022
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Legislation vs. Regulation
While the process is different, both hold the same force of law

Introduced by… Altered by… Can be stopped by… Finalized when… Has the effect of…

Legislation

Lawmakers

Any senator or 

congressperson can 

introduce legislation

Congress

Committees in either 

chamber can alter 

proposed legislation 

through the 

amendment process

Stalling/Failing in 

Congress

Legislation may be 

stopped in its tracks if it 

stalls in the committee 

phase, fails a vote or 

cloture motion, is vetoed, 

or is not brought up by the 

other chamber

Signed by President

or Congress 

Overrides Veto

The president can sign 

the bill into law, or 

Congress can override 

a presidential veto by 

two- thirds majorities in 

both chambers

Law

Finalized legislation has 

the binding force of law

Regulation

Federal Agencies

A federal agency may 

draft a regulation after 

reviewing or finding 

ambiguity in a law and 

realizing a clarifying 

regulation is necessary; 

regulations must be 

based in laws already 

passed

The Public

The public and 

interested parties 

may attempt to 

change a proposed 

regulation by 

submitting 

comments, which 

require consideration 

and response by the 

agency

Congress/The Public

A proposed regulation 

may be stopped in its 

tracks by strong, nearly 

unanimous or very 

influential public 

comments, or a resolution 

of disapproval by 

Congress (which can be 

vetoed by the president)

Published

A regulation becomes a 

rule when it is published 

into the Federal 

Register after final 

consideration of 

comments and 

adjustments

Law

Exactly the same as 

legislation; a finalized 

regulation has the binding 

force of law

Source: National Journal Research
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Notable Federal Regulatory Agencies



5

A history of CAFE

5
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Formation of CAFE standards

• Energy Policy and Conservation Act of 1975 responded to the 
oil crisis in 1973:

• Increase energy production and supply

• Reduce energy demand

• Provide energy efficiency

• More powers to respond to disruptions in energy supply

• Required the US Department of Transportation, specifically the 
National Highway Traffic Safety Administration (NHTSA), to 
enforce compliance with standards
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Corporate Average Fuel Economy (CAFE) 
Standards
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1: Standards set for passenger vehicles (1978)

2: Standards set for light−duty trucks (1979)

3: DoT decreases car standards (1986)

4: DoT sets car standards to 27.5 MPG (1990)

5: Congress sets truck standards to 20.7 MPG (1997)

6: Bush Administration sets new truck standards (2005)

7: CAFE changed to footprint based (2008)

8: NHTSA/EPA new standards (2012−2015)

9: NHTSA/EPA new standards (2016−2025)
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CAFE is a requirement for 
automakers, not individual cars

• A common misconception is that all cars need to be a certain 
fuel efficiency, in reality the average sales-weighted fuel 
efficiency for every manufacturer needs to reach a specific 
target

• What is the average fuel economy for a manufacturer that sells:
• 10x 20 MPG cars

• 10x 30 MPG cars
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CAFE credit system

• When an automaker complies with the regulation, they 
generate credits based on their target

• Credits can be traded between different automakers and they 
can be banked

• NHTSA is able to enforce civil penalties: $55 per 1 mpg out of 
compliance (per vehicle)
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AB 1493 – “Pavley” regulations

• During the Bush Sr. administration, CAFE standards were 
frozen (which persisted for nearly 20 years)

• Senator Fran Pavley decided to author AB1493 which required 
a reduction in GHG emission from vehicle tailpipes

• The first implementation waiver request was made in Dec 2005 
and denied by the US EPA in March 2008
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Massachusetts v. Environmental 
Protection Agency
• In 2007, Massachusetts and 11 other states sued the EPA to 

determine whether EPA has the legal authority to regulate CO2

under the Clean Air Act

• Supreme Court rules that EPA must regulate CO2 emissions 
from motor vehicles
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Obama’s EPA grants waiver to 
California
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One National Program (ONP)

• Automakers protest: following three different standards 
(NHTSA, EPA, CARB) will be too difficult and costly

• EPA and NHTSA agree to harmonize the standards so they 
match exactly (sort of…)

• Greenhouse Gas Emissions standard (EPA) regulates gCO2/mi

• CAFE standard (NHTSA) regulates mi/gal

• CARB chooses not to pursue their own rules under the Pavley
regulation but are able to influence the rulemaking to be much 
more stringent
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2012-2025 CAFE standards

• The famous 54.5 mpg by 2025 
standards (on the 2-cycle test 
for passenger vehicles)

• This was modified to 52 mpg 
after the midterm review 

• NHTSA isn’t allowed to 
regulate for 14 years so the 
regulation is split into two 
phases: 2012-2016 and 2017-
2025
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Vehicle footprint
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Footprint based standards
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Fuel economy and emissions rates 
are no longer tied together

• Federal regulation on 
vehicle efficiency are 
harmonized through 
NHTSA’s CAFE 
standards and EPA’s 
GHG emission standards

• This pairing is 
anachronistic for 
alternative fuel vehicles 
(particularly electricity 
and H2)

Toyota 
Prius

Tesla 
Model 3

55 MPG 160 g CO2/mi

0.29 kWh/mi

Efficiency Emissions Rates

Depends on the 
emissions source
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AFV incentives: weights and 
multipliers

• Weights: multiplicatively affect emissions rate for alternative fuel 
vehicles

• Multipliers: Increase the accounting of sales for alternative fuel vehicles
AFV Incentives in 2017-2025
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Current CAFE regulation doesn’t 
differentiate PEVs

Hyundai Ioniq (BEV)
25 kWh/100 mi

Jaguar i-Pace (BEV)
44 kWh/100 mi

Despite the i-Pace consuming 76% more energy, fuel economy regulations 
consider these vehicles the “same”.  Automakers are not being given policy 
signals to improve the efficiency of PEVs.



20

Implications of AFV incentives on 
fuel economy

• Selling PEVs increases 
overall emissions when 
CAFE is a binding 
constraint

• Through 2025, the effect 
is relatively small: a 1-
2% decrease in 
stringency of standards 
(footprint gamification 
and market trends was 
more significant at ~6%)
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Jenn, Alan, Inês ML Azevedo, and Jeremy J. Michalek. "Alternative fuel vehicle adoption increases fleet gasoline consumption and greenhouse gas emissions under 
United States corporate average fuel economy policy and greenhouse gas emissions standards." Environmental Science & Technology 50, no. 5 (2016): 2165-2174.
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2017 midterm review

• Review of CAFE for 2021-2025 (remember NHTSA isn’t allowed 
to develop rules for more than 4 years at a time) was to happen 
over the course of 2017

• Announcement of rulemaking, proposed rule
• Public comment period (several months)
• Final rule announced

• End of 2016 rolls around, Trump is elected president

• Obama EPA announces proposed rule in December of 2016, 
gives one week (!) for public comments, several days after the 
comment period closes the final rule is released with no 
changes
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CAFE during Trump’s tenure

• Trump wanted to get rid of the 
CAFE regulation and the (ex) 
director of the EPA Scott Pruitt 
made moves to get rid of the 
regulation

• Some institutional barriers:
• Needs to go through another 

rule-making process

• Substantial resistance from 
environmental community



23

Safer Affordable 
Fuel-Efficient 
(SAFE) rule
• Proposed to freeze standards 

starting in 2021

• Some changes:
• Faster turnover (higher costs 

with old rules meant older cars 
would be kept longer which are 
less safe)

• Reduced carbon price for 
benefits

• Increased technology costs
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Economists disagree!
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California pre-empts the SAFE rule
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SAFE rule passed

• On March 31, 2020, the Safer Affordable Fuel Efficient (SAFE) 
rule was passed by the Trump administration

• Fuel efficiency improvements decreased to 1.5% per year 
(down from 5%, but more than the expectation that they would 
be frozen)
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…and then defeated

• August 10, 2021: New rulemaking proposal for CAFE standards 
2024-2026

• Increase in stringency at an 8% annual rate (compared to 1.5%)

• 60-day comment period has already passed

• December 21, 2021: SAFE Rule repealed
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New standards for 2024-2026

• As of April 2022, the new standards have been announced to 
increase efficiency 8% annually for 2024-2025 and 10% for 
2026

• Estimated to reduce fuel use by 200 billion gallons through
2050—more in line with Obama era standards
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What does this mean for EVs?

• Unlike EU’s standards, CAFE/GHG standards can theoretically 
be satisfied with gas cars but EVs make it a lot easier for 
automakers to meet the requirements

• Currently EVs are considered 0 g CO2/mi in the GHG standards 
– no upstream emissions accounted. Will this change in the 
future?

• Unless efficiencies are accounted for in EVs, there will be no 
incentive for automakers to improve efficiency


