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Technology Adoption
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Who wants to buy electric vehicles?

• Why do we care about learning about EV buyers?
• What populations of drivers are buying EVs—and who isn’t buying an 

EV?

• How many more people will buy EVs as prices come down?  Or as 
range increases?  Or as infrastructure becomes more available?

• What aspects of EVs should policy target? Technology? Infrastructure? 
EV buyers? EV producers?
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Diffusion and adoption theory

• This is a standard 
technology adoption curve

• Consumers tend to adopt 
technologies at different 
rates

• The population of adopters 
is broken down into 
categories that determine 
the “first” to the “last” buyer
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Examples of technology adoption

• While not exactly the 
same, many 
technologies have 
consistently followed 
“S-shaped” adoption 
curves

• Technology adoption 
trends give us 
confidence that 
growth will happen, 
it’s just a question of 
how fast/slow
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Electric vehicle adoption curve

• In 2016, the 
International Council 
on Clean 
Transportation 
released this figure, 
helping to place 
different regions on 
the technology 
diffusion curve

• 6 years later, where 
are we now?

Norway is now at 
65% share

California is now 
at 10% share

World is at 7% 
market share
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Demographics
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Who is buying EVs now?
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Age of EV buyers (2019)

• Actually, not too different in age distribution, a larger proportion 
of older buyers

• Note that the bins are not even!  25-54 is a very large age range
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Income of EV buyers (2019)

• Definitely substantially richer crowd buying EVs

• Much fewer at the lower end of the income spectrum buying 
EVs
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Gender of EV buyers (2019)

• Disproportionately higher number of males purchasing EVs 
(only outpaced by gasoline trucks)
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Ethnicity of EV buyers (USA 2014, 
CA 2018, Overall 2015)

• Large regional differences in ethnicity of buyers between 
California and the rest of the country

• Across the US, disproportionately more white people purchase 
EVs
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Education of EV buyers (2017)

• EV buyers tend to be more educated

• Note that many of the demographic factors are correlated, the 
effects are not necessarily causal (i.e. buyers are not 
purchasing EVs because they are highly educated)
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Number of vehicles in household 
(2020)

• With a new technology, and concerns about “range anxiety”, 
having a backup car can be a critical factor!
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Political affiliation of EV owners 
(2017)

• Ownership by political affiliation is [surprisingly?!] even across 
major political parties
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Where are buyers located? (USA)
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Where are buyers located? (CA)

• The California Energy 
Commission tracks sales 
of EVs throughout 
California

• County-level registration 
is still a relatively low 
resolution to conduct 
analysis!
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Registrations in Los Angeles (2017)

• Researchers often use 
much higher resolution 
data (figure from UCLA 
report employing DMV 
registration data)

• Even within a single (or 
two) county, there is still 
substantial variation in 
where people are buying 
EVs



19

Income vs EV registrations in LA
Distribution of high-income households across LA
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Registrations in San Francisco Bay 
Area (2018)
• Per capita adoption of EVs tend to 

hold up slightly better over time

• The Bay Area has 
disproportionately higher adoption 
than many other regions in CA

• Within the Bay Area, the Silicon 
Valley area has very high adoption 
(San Jose, Sunnyvale, Mountain 
View, Palo Alto, etc)
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How big is the potential buyer market?

• Survey of the 
Sacramento area in 
2020

• The majority of 
consumers (~60%) 
aren’t thinking about 
EVs, arguably as high 
as 85-90%!

• Other areas may be 
different, maybe 
higher consideration 
in other counties…but 
some maybe lower as 
well
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Knowledge and Awareness
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How much does the public know 
about electric vehicles?
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Is the public aware of incentives?

• There are very substantial monetary (and non-monetary) 
incentives that are available for buying an EV

• To what extent are buyers aware of these incentives?  (perhaps 
higher adoption if people knew about them!)
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Increasing EV awareness (2017)

• What have stakeholders 
done to increase 
knowledge of all things 
related to electric 
vehicles?

• ICCT shows a qualitative 
table of efforts in different 
regions throughout the 
world

• What lessons can be 
learned amongst different 
regions’ efforts?
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Consumer preferences
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Measuring consumer preferences

• What factors influence purchasing decisions?
• Is it something about the vehicle/technology?

• Is it the availability of infrastructure?

• Is it something about the individual?

• What is the relative value of these attributes?

• Can we “quantify” these preferences?

• How might purchasing decisions change as these factors are 
altered?
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Stated versus revealed preference

• Stated preference – survey-based technique that directly asks 
subject how they value something

• Pros: better suited to analyze hypothetical scenarios (e.g. if a 
technology is not widely available); can directly ask about preferences

• Cons: individuals might not behave in reality based on what they say

• Revealed preference – method of analyzing behavior based on  
actual behavior of individuals

• Pros: behavior is grounded in reality since they are based on actual 
decisions that are already made

• Cons: often much harder to obtain data, can also be tricky to elicit 
preferences due to confounding factors
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Choice modelling

• Suppose you want to buy a car, and you are deciding between 
the following options:

BMW M4

Toyota Camry

Tesla Model 3

Mustang Mach E
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Choice modelling

BMW M4

Toyota Camry

Tesla Model 3

Mustang Mach E

This is known as the choice set
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Choice modelling

BMW M4

Toyota Camry

Tesla Model 3

Mustang Mach E

The objective of this work is to attempt to 
understand what it is about a particular choice 
that led a consumer to choose it.

Is it the price of the car?  The 
size?  The brand?  The fuel 
efficiency?  All of the above?  
This analysis can be very 
complex!
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Survey methods (stated preference)

• With surveys, you can simply ask consumers directly why they 
make certain decisions

• Lots of tricky considerations in surveys:
• How representative is the surveyed population?
• Are you influencing the answer by asking questions in a certain way?
• How do you know respondents are answering truthfully?
• Are you asking the right questions to capture all nuances of decision 

making?

• Despite the difficulty of conducting a survey “correctly”, it can be 
a powerful tool to elicit information that would be very hard to 
otherwise measure
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Most important purchasing factors
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Identifying consumers by lifestyle, 
values, and attitudes

• This study classifies consumers into 6 “clusters” of potential 
purchasers based on attitudes/values determined from a survey

• Within the hierarchy of environmental vs non-environmental 
potential PEV buyers, there are each 3 further divisions of each 
group
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Conjoint Example (stated preference)
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Conjoint Example (stated preference)

• If you ask this question many times to 
many people, and you randomize the 
attributes, you can figure out how much 
people value each attribute

• I can figure out how much you are 
willing to pay for a “Ford” vs a “Dodge”

• This is a great technique to ask about 
technologies that might not even exist 
yet or have no data! (e.g. electric 
pickup trucks)

• Drawbacks?  Will people answer 
truthfully?  Or even if they answer 
“truthfully”, is that how they would 
behave when faced with the decision in 
the real world?
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Conjoint example results

• The “Average” column essentially 
indicates the relative “importance” of a 
factor at a specific level

• The “utility” of a vehicle range 
increases most from 30 to 50 miles, 70 
miles is still “good” but its utility 
increase is marginal

• The purchase cost is “best” at the 
lowest price

• …all from a conjoint analysis 
conducted in 1982! (long before EVs 
were on the market…)
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Econometric approaches (revealed preference)

• Instead of asking people how 
they would behave, we examine 
sales data (they’ve already 
made their choice)

• How can we correlate and 
identify factors that led to these 
decisions?

• Variables include:
• Macro-factors: GDP (economic 

strength), unemployment, gas 
prices

• Vehicle specific attributes

• Determining causality relies on 
differences in space and time
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Econometric example results

We can estimate the effect of 
monetary incentives on increasing 
sales (every $1000 increases sales 
by ~4%)

Consumer knowledge of incentives 
can increase its efficacy

We know that the attributes of the 
vehicle play an important role in 
consumers’ decision making
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Econometric examples continued

As the abundance of stations increases, the corresponding 
number of EV registrations also increases (every 3 stations 
leads to about 1 extra EV adopted)
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What’s changed over time for buyers?
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Consumer preference takeaways

• Don’t worry about the specific effects and numbers from a 
single study: often disagreements about effects but scientific 
consensus 

• Lots of factors influence vehicle adoption, these studies help to 
quantify these effects and identify the most important ones to 
consider—essential for stakeholders (think policymakers, 
automakers, etc)


