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EV Infrastructure and EV sales
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It is often assumed that infrastructure increases EV sales
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Most studies on EV charging and EV
sales are correlational

 Few papers meet all four requirements to detect a causal
relationship

 Stafistically significant relationship
« Logical explanation for the cause and effect
« Relationship cannot be attributed to another variable
« Time precedence (cause precedes effect)
(e.g. see Mokhtarian and Cao 2008)
« Two studies that find a significant causal relationship:
« Lietal (2017), EV sales and EV infrastructure, 2011-2013

« Narassimhan and Johnson (2018), EV sales and EV
iInfrastructure, 2008-2016
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Substantial investments in
infrastructure

Infrastructure Spending:
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U.S. Department of Transportation- $5 billion over 5-years

California previously spent or committed $1 billion (CPUC, 2019;
CEC, 2021)

California committed another $2.9 billion in 2022 (CEC , 2023)

The Calitornia Public Utilities Commission (CPUC) has authorized
utilities spend $738 million over a 5-years

$800 million from Electrify America in California
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Research questions

 Does more EV charging infrastructure:

* Increase non-EV owners reports of seeing EV charging
Infrastructuree

* |ncrease non-EV owners consideration to purchase an EVe

 When people do see infrastructure does that increase
consideration to purchase an EV?¢
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Data

« 2021 Survey of 3000 car owning households in California:
* EV purchase consideration
* Awareness of public charging
« Awareness, knowledge, and assessments of EVs
« Demographics

« Density of public EV charging and EV registrations where they live
and work
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Structural Equation Model Framework

« Allows for the simultaneous
estimation of parameters of
inferconnected equations

« Variables capable of being
both independent and
dependent

« Capable of estimating both
direct and indirect effects

PEV sales density

« PEV awareness &
knowledge

*  Consumer demographics

& household

characteristics

Other PEV assessments
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Resulis

* No direct or indirect relationship between charging density and
seeing charging, EV purchase consideration, or assessments of EV
marketability and charging access

« No direct relationship between seeing public charging and EV
purchase consideration

« There is an indirect* effect of seeing public charging and EV
consideration.

« The positive relationship between seeing public charging and EV
consideration exists when we account for assessments of EVs and charging
access (measures of engagement)

*mediated by assessment of EV marketability and assessment of charging access
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Resulis

Variables with a positive and significant correlation (notably not including infrastructure)

_ BEV (PHEV) purchase consideration Reporting seeing public charging
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Discussion

 Not much published evidence that infrastructure causes sales of
electric vehicles

 No evidence in this analysis to support the idea that more
Infrastructure:
* Increases the odds of seeing public charging
« Improves perceptions/assessments of EVs
« Orincreases consideration to purchase a EV

« Positive assessments of EVs, existing knowledge and awareness of
EVs do correlate with seeing charging and consideration

E Institute of Transportation Studies Electric Vehicle Research Center 11 January 2024
Institute of Transportation Studies

10



Conclusion

« We need more charging but, developing EV charging isn’t itself an
engagement strategy

« |n sifuations where there isn’t much pushing people towards (e.g.
California and Australia) EVs we may need to more actively
engage people

* Progress on “big three barriers”, but less on EV engagement,
knowledge, awareness, etc.
« $5.5 billion in state spending on charging
« $0.0025 billion ($2.5 million) in state spending on engagement

« Home charging is important for many reasons
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Figure 3. Distribution of BEV and PHEV Consideration: “Have you considered buying an PEV for your
... UCoavis household?”
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Supplementary material

Table 2. PEV Assessment Factors in the Analysis (Latent variable)

Factor Name

Description

Survey Question

Survey Question Variable Name

BEV (PHEV) Charging
Access

Extent to which participants believe they
could charge a BEV (PHEV) at home and
whether there is enough charging for
BEVs (PHEVs)

“My household would be able to plugin a
battery electric vehicle to charge at home.”

“There are enough places to charge battery
electric vehicles. *

BEV (PHEV) Plug in at home

BEV (PHEV) Enough charging

BEV (PHEV) Safety and

Safety and reliability of BEVs (PHEVs)

“Gasoline powered cars are safer than battery

(inverse) BEV (PHEV) gasoline safer

Marketability

compared to conventional gasoline
vehicles and whether BEVs (PHEVs) are
ready to be mass marketed.

the environment than gasoline powered
vehicles.

“Battery electric vehicle technology is ready
for mass automotive markets.”

Reliability compared to conventional gasoline electric vehicles.
i inverse) BEV (PHEV) gasoline more
vehicles “Gasoline powered cars are more reliable than Eeliable ) ( )8
battery electric vehicles.
BEV (PHEV) Environmental effects of BEVs (PHEVs) “Battery electric vehicles are less damaging to | BEV (PHEV) Less damage to environment

BEV (PHEV) Mass market

BEV (PHEV) Charging
Duration and Range

Perception of charge time and electric
range

“It takes too long to charge battery electric
vehicles.”

“Battery electric vehicles do not travel far
enough before needing to be charged.”

(inverse) BEV (PHEV) range too short

(inverse) BEV (PHEV) charging too long

BEV (PHEV) Price

BEV (PHEV) purchase price compared to
conventional gasoline vehicles
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“Battery electric vehicles cost more to buy
than gasoline vehicles.”
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(inverse) BEV (PHEV) Price
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Why would non-EV owners notice
chargers?

“Five factors that guide attention in visual search” (Wolfe and Horowitz, 2017):

 Bottom-up, guidance driven to the visual properties of the scene (e.g. the
existence of chargers)

* Top-down, user-driven guidance where attention is directed to desired objects
(seeing chargers because your are interested in them)

e Scene guidance, attributes of the scene guide attention to areas likely to contain
targets (e.g. looking for chargers in a parking lot)

* Guidance based on the perceived value of the desired object (e.g. looking for a
charger because you need to use it)

e Guidance based on the history of prior search (having seen a charger before)
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Model Framework

Hypothesis 6 - 7: Public charging indirect effects
on seeing public charging:

Mediated by:
« EV marketability: Paths 3 & 8

 EV charging access: Paths 4 & 9

16
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Model Framework

Hypotheses 1 - 4: Public charging direct
effects:
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Model Framework

Hypothesis 5: Reporting public charging direct
effects:
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Model Framework

Hypothesis 8 - 10: Public charging indirect effects
on EV purchase consideration:

Mediated by:
« Seeing public charging: Paths 1 & &
« EV marketability: Paths 3 & 6

EV charging access: Paths 4 & 7 -
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Model Framework

Hypothesis 11 - 12: Seeing public charging
indirect effects on EV purchase consideration:

Mediated by:
« EV marketability: Paths 8 & 6
« EV charging access: Paths 9 & 7

11 January 2024 20
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Model Framework

PEV sales density

* PEV awareness &
knowledge

*  Consumer demographics
& household

characteristics
Other PEV assessments
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Figure 9. Distribution of Number of PEV charger locations and PEV registrations per 10,000 persons at
the zip code level
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