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We conducted a survey of EV owners in southern California

Spatial distribution of survey respondents in Southern California
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Why California?
— Early adopter of regulatory standards:
— Has influence in establishing trends.
— 10% of new vehicle sales and 50% of EV sales in U.S.
— Making investments to encourage EV adoption.
— UC campuses rank among ChargePoint’s top 10 university
customers by amount of energy delivered.

What research questions are we investigating?

— Is adopter profile changing? Revolution still unfolding and
so incentives still matter: are people satisfied with them?

— Is workplace charging behavior changing? How, and what

are the implications of that evolution?
— Here, EV = BEV + PHEV.
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Survey data: descriptive statistics

643 respondents; April to July 2019.

Recruited from UC San Diego, UC Irvine, and EV Club of San Diego.

Breakdown by: b) Gender c) Political views d) Ethnicity
Sample D |:| U.S. population White
Conserv.
Black or
Afr. Am.
Female Am. Ind. or
Moderate Alask
Native
Asian
Male
Liberal
Other
60% 30% 0% 30% 60% 60% 60% 0% 30%

e) Age

f) Education

g) Income (in thousands of dollars)
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1) How satisfied are owners with the incentives they receive?

Incentive satisfaction increases with: Kendall’s Tau
Shorter commute distance | -0.13 *** ®
Fewer annual miles traveled | -0.19*** ®
Stronger pro-environmental attitudes -0.21 *** ®
Decreasing importance of “self-image” | -0.17 *** ®
Higher education levels 0.23 *** ®
Higher income levels 0.21 *** ®
Greater happiness with dealer interaction 0.15 *** ®
| | | |
0 5 10 15 20 25

Variable importance
(mean decrease in Gini impurity)

Figure shows variables important in distinguishing owners who were satisfied with level of
incentive received from those who were not. Kendall’s T indicates the direction of the
association between independent and dependent variable ¢~ p < 0.001).
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2) How does workplace charging manifest itself?
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Hour in which respondent begins workplace charging

On both campuses (N = 469), workplace charging begins early in the day, with a median start
time of 10am and a mode of 7-8am (columns). By contrast, maximal solar output from UC San
Diego’s campus PV systems lies between 11am and 3pm in summer (June shown in red) and
between 10am and 1pm in winter (December shown in blue).
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2) Which factors explain workplace charging behavior?

Owners charge earlier with: Kendall’s Tau
Fewer annual miles traveled | -0.11 ** o
Shorter commute distance | -0.09 * o
Stronger pro-environmental attitudes | - 0.14 *** o
Older age 0.13 ** o
Increased predictability of parking location | - 0.28 *** o
Later EV purchase year 0.13** °
Lower change in state of charge between charges | - 0.17 *** o
Lower likelihood of level 2 charging at home -0.25 *** °
| | | ‘
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Variable importance
(mean decrease in Gini impurity)

Figure shows variables important in distinguishing owners who charge early at the workplace
(pre-11am) from those who charge later in the day (post-1lam). Kendall’s T indicates the

direction of the association between independent and dependent variable.
(* p <0.05; ** p < 0.01; *** p < 0.001)
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Evidence of emerging challenges and discontinuance
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Policy implications

— Evolutions occurring; important to identify and address some.

— Several emergent challenges as the transition to EVs unfolds.

— Entities commissioning new infrastructure might wish to consider that attitudes
to workplace charging are evolving.

— Relying on operating experience might prove unreliable in investment
planning.

— Unclear how we might modify workplace charging to align with changing
electric grid. Various interventions have been proposed; urgent study required
to determine which are prudent.

— Whether related to privacy or other concerns, must pay attention to whether
plateaus might emerge in adoption, absent strong mandates that force shift.

This work was supported by the University of California Carbon Neutrality Initiative,
administered through the University’s Office of the President
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