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Issue

California has adopted aggressive vehicle electrification 
goals as a means of reducing urban air pollution, carbon 
emissions, and overall petroleum consumption. The state 
has several programs to encourage electric vehicle adoption, 
including the Enhanced Fleet Modernization Program, 
which was initially piloted in two California air districts and 
recently expanded to other regions. The program offers 
subsidies to low- and middle-income residents to scrap their 
old higher-polluting vehicle and purchase lower-polluting 
hybrid, plug-in hybrid, and battery electric vehicles, with 
more generous incentives for residents in disadvantaged 
zip codes. The extent to which this and other incentive 
programs help to achieve environmental policy goals 
depends on the emissions reduced by electric vehicles, 
and the emissions of the vehicle that would have been 
purchased had the consumer not chosen an electric vehicle. 
A household that purchases an electric vehicle will generate 
a larger environmental benefit if it would have otherwise 
purchased a gas guzzler rather than a gas sipper. The choice 
of replacement vehicle also has important implications 
for projecting future fuel tax revenues. If EVs replace gas 
sippers, fuel tax revenues will decline more slowly. If they 
replace gas guzzlers, fuel tax revenues will decline more 
quickly. 

To answer these questions, researchers at UC Davis 
compared the average fuel economy of vehicles purchased 
in disadvantaged zip codes inside and outside of air 

districts participating in the Enhanced Fleet Modernization 
Program, before and after the program began. This quasi-
experimental design gives a reasonable estimate of what 
would have happened without the subsidy.

Key Research Findings

The Enhanced Fleet Modernization Program modestly 
increases the average fuel economy of vehicles 
purchased. The researchers estimated that if 10% of 
vehicles were to receive an Enhanced Fleet Modernization 
Program subsidy, the average fuel economy of purchased 
vehicles in California would increase from roughly 22.1 
miles per gallon (mpg) to roughly 22.4 mpg. One reason 
for this relatively modest increase is roughly 80% of the 
vehicles purchased under the Enhanced Fleet Modernization 
Program during the 2015-2017 study period were plug-in 
or conventional hybrid vehicles. Although both are more 
fuel efficient than the fleet average, they are significantly 
less fuel efficient than battery electric vehicles, purchased 
less frequently under the program (Figure 1).

Subsidy recipients would have purchased relatively fuel-
efficient vehicles in the absence of the program, further 
moderating its impact. The study results imply that, in the 
absence of the Enhanced Fleet Modernization Program, 
participating households would have purchased vehicles 
with an average fuel economy of roughly 35 mpg. This is 
substantially higher than the average fuel economy of light-
duty passenger vehicles purchased in California over the 
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Figure 1. The number and type of vehicles purchased with additional 

incentives for residents in disadvantaged zip codes through the Enhanced 

Fleet Modernization Program by the end of 2017, classified by miles per 

gallon or miles per gallon of gasoline-equivalent

study’s sample period (22 mpg) and aligns with results from 
previous research. These results show that the typical low- 
or middle-income electric vehicle buyer in California may 
differ from the average car buyer and suggest the importance 
of policies to not only subsidize cleaner technologies, but to 
discourage combustion of polluting fuels, through policies 
such as a carbon price or higher gasoline taxes.    

Assuming program participants would have bought 
vehicles with average fuel economy in the absence of 
the subsidy will lead to overestimating the subsidy’s 
pollution reduction benefits. Because consumers likely 
would have bought a fuel-efficient vehicle in the absence of 
the subsidy, the subsidy’s true impact should be measured 
based on the difference in emissions between the purchased 

electric vehicle and a fuel-efficient conventional vehicle, 
not a vehicle with average fuel economy. The degree of 
the error resulting from an incorrect assumption depends 
on the electricity source powering the electric vehicle. 
If the electricity source is a 50/50 mix of natural gas and 
renewables, the greenhouse gas emissions savings would 
be overstated by roughly 50%. But if the electric vehicle is 
charged entirely by natural gas, the implied savings would 
be overstated by 600%.    

In contrast, the study results offer a slightly rosier picture 
for the fiscal implications of a transition to electric 
vehicles. Like many other states, gasoline consumption 
per capita in California has declined over the past decade. 
The impact of electric vehicle incentive programs on fuel 
tax revenues also depends on which vehicles would have 
been purchased by electric vehicle buyers. Since these 
results suggest electric vehicle buyers are more likely to 
purchase relatively fuel-efficient vehicles, the impact of 
electric vehicle incentive programs would be less than what 
we would expect in a scenario in which electric vehicles 
replaced vehicles with fleet-average fuel economy. 

More Information

This policy brief is drawn from the report “Estimating 
the Pollution Abatement Potential of Electric Vehicle 
Subsidies” prepared by Erich Muehlegger and David Rapson 
of the University of California, Davis. The report can be 
found here: www.ucits.org/research-project/2019-07. For 
more information about the findings presented in this brief, 
please contact Erich Muehlegger at emuehlegger@ucdavis.
edu.
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