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Infrastructure for P

lug-in E
lectric Vehicle (P

E
V

) 
C

harging is expensive to build. A
lso, and like road 

congestion, w
e m

ay not be able to “build out of 
congestion”. 

M
odeling the choice of charging infrastructure of 

m
ore than 3000 P

E
V

 drivers,  w
e find that: 

•
P

EV
 drivers are cost-sensitive in their choice of 

charging location and tend to substitute tow
ard 

w
orkplace charging w

hen they pay a higher 
electricity rate at hom

e, m
ore so w

hen w
orkplace 

charging is free. 

•
H

aving a Level 2 charger at hom
e increases the 

probability of hom
e charging by 18 percentage 

points. 

These results indicate that policies encouraging 
households to adopt special rate plans and install 
Level 2 chargers at hom

e can help low
er the need 

for public charging infrastructure. A
lso, it m

ay help 
deal w

ith the problem
 of congestion if com

m
uters 

w
ith charging facility at hom

e do overnight charging 
w

hile the w
orkplace chargers are available for 

apartm
ent dw

ellers and renters w
ho are m

ore 
dependent on non-hom

e charging infrastructure. 

PH
&

EV C
enter eVM

T Survey-2016 &
 2017:

P
articipants w

ith at least one E
V w

ere recruited based on 
D

epartm
ent of M

otor Vehicles (D
M

V
) registration data using a 

random
 sam

pling procedure. 

In total, 7,979 households w
ere chosen after consultation w

ith the 
C

alifornia A
ir R

esource B
oard (C

A
R

B
) staff. 

For the purpose of the study, w
e focus on the charging decision of 

3,201 com
m

uters w
ith access to w

orkplace charging.  W
e consider 

their w
eekday charging behavior.

R
espondents asked about their 7-day charging history: location and 

kind of charger
•

R
espondents could say Y

/N
 to the follow

ing options: Level 1 
hom

e, Level 2 hom
e, Level 1 w

ork, Level 2 w
ork, D

C
 Fast 

charger w
ork, Level 1 non-w

ork, Level 2 non-w
ork, D

C
 Fast 

charger non-w
ork. 

Figure 1: D
istribution of w

eekday charging location choice 
of E

V
 and P

H
E

V
 com

m
uters

For both B
EV

 and P
H

E
V drivers hom

e is the m
ost popular location 

follow
ed by w

ork.

Estim
ation m

ethod: S
tructural m

odel of choice of charging 
location.

D
ependent variable: O

n w
eekday ‘d’  charge at hom

e, w
ork, 

public locations, a com
bination of the above three (m

ulti-location) or 
not charge.

D
em

and D
rivers (controls): E

lectricity price at hom
e 

(cents/kW
h), access to Level 2 charger  @

 hom
e, w

orkplace 
charging infrastructure characteristics like the cost of charging 
(free/paid), num

ber of chargers and congestion, access to public 
netw

orks, dem
ographic characteristics of the prim

ary driver.

C
ost sensitivity of P

EV
 drivers im

plied both their response to hom
e 

electricity price and free vs paid w
orkplace charging indicates that 

optim
al pricing policies for hom

e and w
ork can help reduce future 

investm
ent needs for public infrastructure and reduce risks of 

congestion.

In addition to pricing policies. Incentives that prom
ote adoption of 

Level 2 charger at hom
e and other com

plem
entary technology like 

rooftop solar can also reduce the need for costlier public 
infrastructure 

E
conom

ic drivers of choice of location

•
E

lectricity price at hom
e differs significantly across utilities 

in C
alifornia and also depends on w

hether the household is 
on a special E

V
 rate or not.

•
A 10%

 increase in electricity price at hom
e leads to a 3%

 
decrease in dem

and. (Inelastic dem
and)

•
Free w

orkplace charging increases the probability of choice 
of w

orkplace charging by 19%

N
on-econom

ic factors driving the choice of location 

•
A

ccess to Level 2 charger @
 hom

e: increases P (H
om

e) 
by 18%

 (5%
) and reduces P (w

ork) by 19%
 (9%

) for 
B

EV
 (P

H
EV

) ow
ners

•
S

olar cell @
 hom

e: Increases P (hom
e) by 1.8%

 and 
reduces P (no charge) by 2.6%

 for B
E

V
 ow

ners. For 
P

H
EV

 com
m

uters P (hom
e) increases by 4%

 and P 
(w

ork) reduces by 5%
.

•
D

w
elling type: A

partm
ent dw

ellers are m
ore dependent 

on w
orkplace charging.

•
C

ongestion at  the w
orkplace: Insignificant effect for 

B
EV

 drivers. For P
H

EV
 drivers P

(w
ork) reduces by 2%

•
A

ccess to P
ublic C

harging netw
orks: Increases P 

(public) by 3%
 and reduces P(hom

e) and P(w
ork) for 

B
EV

 ow
ners.

•
Vehicle R

ange: O
w

nership of long range B
EV

 and 
P

H
EV

s reduces P(hom
e) and P(w

ork) w
hile increasing 

P(public) and P(no charge)
•

D
em

ographic C
haracteristics: Fem

ale divers are less 
likely to charge anyw

here but hom
e.
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Q
uestion: W

hat are the drivers of dem
and for a charging location?  

O
bjective: Identify the drivers and their im

portance in the choice 
decision. A

lso, provide an overview
 of policy opportunities to allow

 
m

ore inform
ed allocation of lim

ited funds in building a charging 
infrastructure.
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D
em
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There is a need for public charging infrastructure to 
support the PE

V adoption target of C
alifornia. 

E
arly 2018, P

acific G
as &

 Electric (P
G

&
E) launched 

the E
V

 C
harge N

etw
ork P

rogram
 w

ith a budget of 130 
m

illion w
hereby it w

ill partner w
ith businesses and 

other charging netw
ork com

panies to install 7500 
chargers in apartm

ents com
plexes and w

orkplace. 
O

ther utilities in C
alifornia have sim

ilar program
s.

P
olicym

akers often have lim
ited inform

ation on w
hat 

drives dem
and for charging locations.

U
nderstanding the drivers of dem

and w
ill allow

 
inform

ed planning of future investm
ents in 

infrastructure and allocation of lim
ited funds.

B
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C
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Figure 2: P
redicted probability of C

hoice of C
harging 

Location by E
lectricity R

ate paid at H
om

e

R
esult

Policy Im
plication

C
haracteristics of C

harging Infrastructure at H
om

e and W
ork

A
ccess to Level 2 charger at hom

e 
encourages hom

e charging. R
educes 

the probability of charging at 
w

orkplace and public locations

For every 100 B
EV (PH

EV) drivers, 
if each one has a Level 2 charger at 
hom

e  there w
ill be 19 (8) less 

w
orkplace charging events

Incentives to households for Level 2 
installation at hom

e can help reduce the 
need for expensive investm

ent in 
building public infrastructure as w

ell as 
reduce congestion at charge points in 
the future. 

PEV drivers w
ho are apartm

ent 
dw

ellers are m
ore dependent on 

w
orkplace charging. 

B
uilding charging infrastructure at the 

w
orkplace and near m

ulti-fam
ily 

apartm
ents can encourage adoption and 

usage of PE
Vs am

ong renters and 
apartm

ent dw
ellers. 

R
ooftop solar increases the 

probability of hom
e charging

Incentives prom
oting adoption of rooftop 

solar can low
er the need for public 

infrastructure by encouraging charging 
at hom

e. A
lso, low

er electricity cost 
im

plying a low
er cost per m

ile and 
encourage overall P

EV
 usage.

R
ole of Electricity and Infrastructure Pricing

H
igh electricity price at hom

e 
disincentivize charging at hom

e and 
increases the probability of not 
charging. N

ot charging can im
ply low

 
usage of the PEV. H

igh electricity 
price at hom

e also encourages 
shifting charging dem

and to 
w

orkplace especially if the latter is 
free.

P
rogram

s encouraging households to 
sign up for special rate plans can 
encourage P

EV
 usage and help m

ore 
optim

al usage of public infrastructure. 

For every 100 B
EV (PH

EV) drivers, 
com

pared to the scenario w
hen 

w
orkplace charging is paid, w

e w
ill 

have tw
o tim

es m
ore events if it is 

free. The shift is m
ostly from

 hom
e 

charging

Investm
ent in w

orkplace charging 
infrastructure is im

portant for 
encouraging adoption and P

EV
 usage. 

H
ow

ever, free is not sustainable. It m
ay 

lead to congestion of infrastructure in 
the future. 


