
28

Preparing for the 
Midterm CAFE Review

New fuel economy rules are designed to 

slash fuel use, carbon dioxide emissions, and 

compliance costs. But Alan J. Krupnick, Joshua 
Linn, and Virginia McConnell argue that 

questions remain about their effectiveness.
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Our country is entering a critical time 
for the future of transportation and its 

associated greenhouse gas (GHG) emissions. 
Corporate average fuel economy (CAFE) and 
GHG standards for both light-duty vehicles 
and heavy-duty trucks are slated to tighten, 
reducing not only oil use but also GHG 
emissions. Although the severity of future 
heavy-duty truck standards is still uncertain, 
the new fuel economy standards for light-
duty vehicles may cut the GHG emissions 
rate from the new car fleet to nearly half its 
current level by 2025. 

The light-duty vehicle standards were 
established in 2012 jointly by the Us 
Environmental Protection Agency (EPA) 
and the Department of Transportation’s 

national Highway Traffic safety Administra-
tion (nHTsA). The standards require annual 
reductions in GHGs and fuel consumption, 
such that new vehicles sold in 2016 must 
reach an average tested fuel economy 
of 35 miles per gallon (mpg) with associ-
ated GHG reductions, ramping up to 55 
mpg by model year 2025. Part of the 
negotiation over the final rule was that a 
mandated midterm review will reevaluate 
the basis for the standards that apply to 
the last years covered by the rule, model 
years 2022–2025, drawing on evidence 
and studies since the original evaluation 
was performed. The review must occur by 
november 15, 2017, and final decisions are 
due from the agencies by April 1, 2018.

The next several years will be an impor-
tant time for research that can enhance 
this evaluation and inform future policies 
to reduce GHG emissions and oil use from 
the light-duty fleet. Major questions remain 
about consumer and manufacturer respons-
es to the regulations and the best methods 
for estimating the costs and benefits. RFF’s 
transportation team has begun to address 
some of these issues, including the implica-
tions of the fuel-efficiency gap, the shift to 
a footprint-based standard, and the effects 
of the credit provisions that are designed to 
provide flexibility to the automakers. 

What Is Causing the Fuel-Efficiency Gap?
The goals of the new CAFE standards are to 
reduce greenhouse gas emissions, improve 
energy security, and reduce consumers’ 
fuel costs. When EPA and nHTsA estimated 
the costs and benefits of meeting the 
standards in the recent rulemaking, they 
concluded that the overall benefits would 
be roughly three times the costs. indeed, 
even the benefits to consumers in the form 
of reduced fuel costs were estimated to be 
higher than the costs of adding the needed 
technologies to new vehicles. ©
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With such large fuel savings, we would 
expect consumers to demand fuel-saving 
technologies and manufacturers to adopt 
them. But we don’t see this happening 
in the marketplace. This outcome—that 
consumers do not appear to want to pay up 
front for the full value of energy savings over 
the life of more efficient technologies—is 
often referred to as the fuel-efficiency gap.

There is a large literature that attempts 
to examine why there might be such an 
efficiency gap. One explanation is that 
there is no gap, but rather there are hidden 
costs of the new technologies. For example, 
consumers may prefer other attributes that 
enhance performance or operation of the 
vehicle compared to the additional fuel 
economy. Or, there may be additional adop-
tion costs (real or perceived) from raising 
fuel economy that are not included in the 
cost estimates.

Consumers may not be aware of how 
much fuel they will save over time with a 
more fuel-efficient vehicle, either because 
they have difficulty calculating the savings 

correctly or because it is not a salient 
feature compared to other attributes. Or 
there may be a great deal of individual vari-
ation in actual fuel economy for any given 
vehicle relative to its labeled fuel economy 
because of differences in driving conditions, 
driving style, or type of fuel used. 

in addition, manufacturers appear slow 
to bring fuel-efficient vehicles to the market 
for other reasons. Evidence is growing that 
consumer demand for fuel economy is quite 
heterogeneous. Consequently, manufactur-
ers don’t choose fuel economy based on 
average consumer demand. instead, they 
may design some vehicles for consum-
ers with a high willingness to pay for fuel 
savings and other vehicles for consumers 
with a low willingness to pay. Another possi-
bility is that manufacturers decide to adopt 
technology based on what their competitors 
are doing. Either case could cause technol-
ogy adoption to be slower than if manufac-
turers simply compared technology costs 
with the value of the fuel savings. 

it is interesting that some research has 
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The new rules allow manufacturers to trade with 
each other for the first time, but only a handful of 
trades have taken place to date. 

found little evidence of an efficiency gap, 
suggesting that consumers are willing to 
pay just slightly less than $1 for $1 worth of 
expected fuel savings. One potential prob-
lem, however, is that these studies tend to 
use fuel price variation to estimate consum-
er trade-offs between vehicle costs and fuel 
savings—perhaps an inaccurate measure. 

The presence and magnitude of the 
fuel-efficiency gap should be addressed 
because the stakes are high. Depending on 
the outcome, the regulatory agencies may 
need to adjust their cost–benefit approach, 
which could change the calculations and 
shed light on whether the slated tighten-
ing is justified—or if there should be even 
tighter standards. And taking into account 
consumer heterogeneity or competition 
among manufacturers would suggest that 
other policies—raising the gas guzzler tax or 
setting a minimum standard, for example—
could yield the same benefits at lower costs 
than a fuel economy standard. More study 
is needed here.

Will a Footprint-Based Standard  
Reduce Fatalities?
Until the changes to the CAFE rules in 2012, 
all passenger cars were held to the same 
fuel economy standard—27.5 mpg from 
1990 to 2011—and all light-duty trucks 
were held to a weaker standard of between 
20 and 23 mpg. But federal legislation in 
the late 2000s required the regulatory 
agencies to base the new standards on a 
vehicle attribute or attributes related to 
fuel economy. in response, EPA and nHTsA 
based the new standards on a vehicle’s 
footprint, defined as the area between the 

four wheels, and they also maintained the 
car–truck distinction. Vehicles with a smaller 
footprint must meet a tighter standard than 
those with a larger footprint, and light-duty 
trucks still have a less stringent overall foot-
print standard than cars.

Before making this decision, the agen-
cies considered several attributes on which 

to base the standards. European, Japanese, 
and Chinese standards depend on vehicle 
weight, with heavier vehicles allowed to 
have more lenient standards. The agen-
cies argued that a footprint standard, by 
comparison, would fall relatively evenly on 
all manufacturers and force more technol-
ogy for improved fuel economy across 
all vehicle sizes, with less incentive to 
downsize to meet the standard. This was 
especially appealing to nHTsA, which was 
particularly concerned that, with so many 
large vehicles on the roads, downsizing new 
vehicles would result in more fatalities.

But will the footprint standard work as 
expected? The effect of CAFE standards on 
traffic fatalities is highly controversial. Bigger 
and heavier vehicles are safer in single-
vehicle accidents and are safer for their 
own occupants in multi-vehicle crashes. But 
drivers and passengers face greater risk in 
an accident with a larger or heavier vehicle 
than with a smaller or lighter one. Further-
more, analysis by nHTsA researcher Tom 
Wenzel recently concluded that reducing 
weight while holding the footprint constant 
does not increase fatality risks; this is one of 
the primary reasons the agency favors the 
footprint-based standard.

Adding to the complications, some 
research suggests that optimal vehicle 
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weight may be significantly smaller than 
the current average weight of vehicles on 
the road. Consumers believe that they are 
safer in heavier and larger vehicles, but they 
don’t account for the fact that choosing 
larger and heavier vehicles increases fatality 
risks for people in other vehicles. Because 
of this safety externality, consumers choose 
vehicles that are larger and heavier than is 
socially optimal.

Will the new CAFE standards reduce or 
exacerbate this problem? The truth is, we 
don’t yet know. Because size and weight 
disparity matters, the effect of CAFE stan-
dards on fatalities depends on how the 
standards affect the entire distributions of 
size and weight. it also matters whether 
CAFE causes riskier drivers to buy different 
vehicles. Predicting these effects is essential 
to predicting how the standards will affect 
accident fatalities.

The agencies assume that there will be no 
change in vehicle size or sales mix, but rath-

er that the effect of the standards will be 
to improve fuel economy uniformly across 
the fleet. it seems likely, however, that the 
sales mix and vehicle sizes will change 
in response to differences in the costs of 
improving fuel economy across different 
vehicle sizes and types and to differences 
in consumer responses as new vehicles are 
introduced over time. The important ques-
tions are, what will be the direction and 
magnitudes of these effects, and will they 
change the expected outcomes of the new 
rules on safety and GHG emissions?

several studies have taken a first look 
at the effects of footprint standards on 
vehicle size and fleet sales mix. Research-
ers Kate Whitefoot and steven skerlos, 
using data from earlier regulatory analyses 
and a combined economic–engineering 
model, conclude that manufacturers are 
likely to increase vehicle size, particularly 
for larger vehicles.

How Will Trading Provisions Affect  
the Rules?
Each manufacturer has target fuel economy 
and GHG emissions of its fleet in each year 
under the new rules. Provisions in the 
rules allow companies to earn credits for 
reducing the fuel consumption and GHG 
emissions on individual vehicles below 
their targets set by the standards. The new 
rules allow manufacturers to bank, borrow 
against, and trade those credits. Credit 
trading provides manufacturers with flex-
ibility and can lower the costs of meeting 
these strict new standards, especially when 
the costs of complying vary across vehicle 
models. 

For some vehicle sizes and models, it will 
be less costly to add fuel-saving technolo-
gies than for others. in addition, consumers 
of some models may be willing to pay more 
for that technology than consumers of 
other models. Crediting allows manufactur- ©
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For the research community, the midterm CAFE 
evaluation is an important invitation to perform 
research that can aid the agencies in their 
deliberations.

ers to sell some vehicles that exceed their 
standard and others that fall short of the 
standard—but still meet the overall GHG 
and fuel consumption targets in the most 
cost-effective way.

is there evidence that manufacturers will 
take advantage of this crediting flexibility? 
indeed, some recent developments suggest 
that they will. in model-year 2012, most 

manufacturers did not meet the standards 
in their truck fleets and earned credits or at 
least had fewer deficits in their car fleets. 
in addition, some manufacturers seem to 
be taking opportunities to bank credits for 
the future. Manufacturers were allowed to 
overcomply and accumulate credits before 
the new standards began, and a number 
of them did so. These manufacturers seem 
to be taking advantage of the flexibility to 
average credits across the car and light-duty 
truck fleets and over time.

The new rules allow manufacturers to 
trade with each other for the first time, but 
only a handful of trades have taken place 
to date. A possible barrier to a competitive 
and robust trading market is the fact that 
three manufacturers accounted for close to 
80 percent of the overcompliance credits 
outstanding as of 2012. Uncertainty about 
future costs of complying with the rules 
is another reason manufacturers may be 
reluctant to participate.  

However, the fact that EPA’s compliance 
rules are different from those of nHTsA 
may encourage future cross-manufacturer 
trades. The current CAFE rules under nHTsA 
allow manufacturers to pay a penalty if 
they do not comply, and a number of 

manufacturers have often done exactly 
that. Under the new rules, penalties under 
the Clean Air Act are so high that they are 
effectively not an option—the companies 
must comply. This increases the value of 
trading credits across companies. Whether 
and how this market develops over the 
next few years is likely to be key for the 
success of the CAFE rules.

Informing the Midterm Review
For the research community, the midterm 
CAFE evaluation is an important invita-
tion to perform research that can aid the 
agencies in their deliberations. Although 
the academic literature on vehicle markets 
has grown in recent years, major questions 
remain—a point that the agencies readily 
acknowledge. Because the midterm review 
will not be completed for another three 
years, there is sufficient time to undertake 
significant new research to address these 
questions. The time to start is now.  

FuRTHER READiNG
Fischer, Carolyn. 2010. Imperfect Competition, Consumer 

Behavior, and Provision of Fuel Efficiency in Light-Duty 
Vehicles. Discussion paper 10-60. Washington, DC: RFF.

Leard, Benjamin. 2013. Consumer Heterogeneity and the 
Energy Paradox. Unpublished manuscript. https://
dl.dropboxusercontent.com/u/69565494/Leard_JMP_
Nov25.pdf.

McConnell, Virginia D. 2013. The New CAFE Standards: Are 
They Enough on Their Own? Discussion paper 13-14. 
Washington, DC: RFF.

Wenzel, Tom. 2013. The Effect of Recent Trends in Vehicle 
Design on US Societal Fatality Risk per Vehicle Mile 
Traveled, and Their Projected Future Relationship with 
Vehicle Mass. Accident Analysis & Prevention 56: 71–81.

Whitefoot, Kate S., and Steven J. Skerlos. 2012. Design 
Incentives to Increase Vehicle Size Created from the US 
Footprint-Based Fuel Economy Standards. Energy Policy 
41: 402–411.


