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Issue 
“Unfortunately, electric vehicles are still more 
expensive than conventional cars.” We probably heard 
some version of this statement before, from a media 
outlet, at a conference, or maybe during happy hour. It 
seems as if it has become an established truth, probably 
based on the manufacturer suggested retail price 
(MSRP) of electric vehicles. If and as this belief 
becomes conventional wisdom consumer interest is 
discouraged.   

This policy brief is about challenging that established 
truth. Our premise is that, if we care about meeting 
carbon emission targets, we (consumers, policymakers, 
media reporters, consultants, etc.) should be able to 
provide an informed answer to this question, because 
plug-in vehicles are a critical piece of the puzzle to get 
us there. 

 Policy Implications 
When deciding which smart phone we will get next, or 
the daycare to which we trust our six-month olds, or the 
new automobile that will take us to work every day 
(remember to consider other modes of transportation 
first!), price is not the only factor we take into 
consideration. But it is an important one. Buying a new 
car, in particular, entails complex mental processes—so 
complex that they have attracted the interest of 
researchers for decades. Quantitative analyses agree: on 
average, and all else equal, we tend to buy the car with 
the lower price and the lower expected cost to operate. 
Behavioral research, on the other hand, shows that we 
really are not very good at estimating these costs. We 
certainly don’t do it like the typical rational consumer 
often portrayed by economic theories.   

Because electric drive vehicles offer a pathway for the 
sustained reduction in emissions of greenhouse gases 
from road transportation, it is in the public interest to 

support adoption of these vehicles by consumers and 
fleets. It would seem that a solid understanding of the 
cost of ownership of these vehicles should be important 
to inform better policy design, consulting firm advising 
local and state governments, scientists doing research in 
this space, and ultimately the dissemination of the 
information to consumers via new-car dealers, outreach 
& education programs, as well as the media.  

Research Findings 
Researchers at UC Davis in collaboration with Logios, 
re-examined the cost of ownership of plug-in vehicles 
and using data for regions in Northern California 
improved over earlier studies in several ways, 
including:  

a) Using real-world driving data: GPS data was 
collected in different locations, including the San 
Francisco Bay area and the Sacramento area. This way, 
the data captured actual representative driving 
conditions in these areas.  

b) Accounting for topography (elevation): The same 
GPS data measured distances and elevation along the 
routes.  

c) Modeling real, not hypothetical vehicle 
configurations: The GPS data was fed into models of 
vehicle dynamics, with parameters specifically tailored 
to approximate models currently offered in the market. 

d) Accounting for the use of auxiliary loads (e.g. 
HVAC): Based on local prevailing temperatures, 
assumptions were made about the amount of driving 
time that the HVAC would be in operation. 

e) Accounting for risk and uncertainty: This was 
arguably the top improvement that this study proposed 
over earlier studies. The cost of energy over the 
duration of the ownership was estimated using financial 
modeling, accounting for trends as well as volatility.  
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f) Comparing costs of ownership across vehicle 
platforms: Each consumer will have a personal opinion 
about which model of conventional car is comparable 
to a given model of plug-in vehicle—thus we do not 
subscribe to a notion of universal comparability. One 
beauty of our study is that allows anyone to compare 
any number of vehicle models side by side, for a given 
geographical area. To present our results, we make an 
expert (though somewhat arbitrary) choice: we 
compared a battery electric vehicle similar to the Nisan 
Leaf, with a plug-in hybrid electric vehicle similar to 
the Chevy Volt, with a conventional gasoline vehicle 
similar to the Chevy Cruze.    

We arrived at several results of importance for policy, 
including: 

• The cost of ownership of all vehicle types is 
significantly affected by driving patterns (driving 
behavior, local traffic conditions, etc.) 

• The cost of ownership of all vehicles types is 
significantly affected by the use of HVAC 

• With existing financial incentives, the cost of 
ownership of plug-in vehicles is competitive with 
or lower than that of conventional vehicles 

• Vehicles running on gasoline are a riskier 
investment than vehicles that can run on electricity. 
This is predominantly because the price of gasoline 
is more volatile than the price of electricity. To 
validate this result, think back to 2008—didn’t you 
wish you had a car that could run on a more 
affordable fuel? 

These results are illustrated in the next chart. For each 
vehicle model, the cost of ownership is shown not as a 
point value, but as a probability distribution. While 
results vary from case to case (e.g. different charts 
would result from using data from San Francisco, 
Dallas, Atlanta, or Boston), this chart illustrates some 
common themes.  

The cost of ownership of the gasoline conventional 
vehicle is much less predictable (reflected in the spread 
of the histogram). The cost of ownership of electric 

vehicles is strongly dependent on the tax liability of the 
buyer and the extent to which she can recoup the 
vehicle capital cost via the federal income tax benefits. 
The blue and orange histograms show the extreme cases 
when all or none of the tax benefit can be claimed, 
respectively. Even with no access to the federal tax 
incentive, battery electric vehicles in California may be 
competitive with conventional vehicles on a cost of 
ownership basis.  

 

Why are histograms important? Why can’t we just use 
the median as an estimate of the cost of ownership? 
Medians are not good at disclosing the cost of risk. That 
is why our insurance premiums are different from our 
neighbors’. Insurance companies and myriad other 
businesses and organizations collect and analyze 
complex data to make more informed decisions. This 
research will offer regulators, fleet managers, 
businesses and consumers the opportunity to make 
more informed decisions about vehicle policy and 
procurement.  

Further Reading 
This policy brief is drawn from the full report, 
“Analytic Tool to Support the Implementation of 
Electric Vehicle Programs” by Andrew Burke, Gustavo 
Collantes, Marshall Miller and Hengbing Zhao, 
available here. 

This report was peer reviewed as part of the review 
process by the project’s sponsor.  

	  


