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MOTIVATION Switching to electric vehicles

California is

moving towards
100% EVs

CALIFORNIA’S CLIMATE PLAN

LAYS THE ROADMAP TO 2045
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How do we move from early adopters
to the general population?
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RESEARCH QUESTIONS The path fo 100% EVs

How do we move from early adopters
to the general population?

Generated by Trisha Ramadoss using DALL-E 3
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Which types of households have
already adopted an EVe

How do they compare to the
general population?

How quickly is adoption
progressing?

Is adoption on track to meet 2045
targets?

Trisha Ramadoss, linkedin.com/in/trisha-r/
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OVERVIEW From adopters to the general population

ldentitying different types of adopters

Generalizing to the entire population

e Creating future scenarios
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OVERVIEW From adopters to the general population

ldentitying different types of adopters

2
3

« Clustering
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OVERVIEW From adopters to the general population

eGeneraIizing to the entire population
e Scoring Population
«  Weighting EV Adoption by Cluster

3
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OVERVIEW From adopters to the general population

2

e Creating future scenarios
« Bass Diffusion - Current & Net Zero
e Comparing to EV Supply using ACCII

Generated by Trisha Ramadoss using DALL-E 3
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|[dentitying
different
types of
adopters



EV ADOPTERS Method

Sociodemographics

* Income, Age, Gender, Education,

Housing Type & Tenure

V- AN\ Land Use
~JX[ « Rural/Suburban/Urban

Latent Class
Clustering

Vehicle Fleet (Multi-Vehicle only)
* Fleet size, Vehicle Ages, Vehicle Body Types
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EV ADOPTERS Data

* Survey of EV buyers who apply to CVRP

« Designed by ITS-Davis /%
EV Research Center

* Recruitment by CARB SAMERHRNRA

° Buy Ev 9 Apply CVRP eReCFUited AIR RESOURCES BOARD

e CVRP Rebate

e 2010 onwards I
CLEAN VEHICLE
* $1,000-$7,500 'vf,/) REBATE PROJECT”

e Buying/leasing new EV
« Changing income & vehicle eligibility

E Institute of Transportation Studies @ SR Trisha Ramadoss, linkedin.com/in/trisha-r/ 10



EV ADOPTERS Data

Single-Vehicle
15%
2,896 Households
Slightly younger
More female EV drivers

More Apartments & Rented
More Urban

E Institute of Transportation Studies @ E;Ilggﬂgn:{glmﬂsdgesearch Center
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Multi-Vehicle
85%
16,025 Households
Higher incomes
Larger HH & more drivers
More Owned/Detached houses
More Rural & Suburban

Trisha Ramadoss, linkedin.com/in/trisha-r/
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EV ADOPTERS 8 Clusters

R Lower-Income High—lncgmeSUV
Income Old Families
W Young Renters
Families

Mid/High- Middle-
Income Young High-Income Income Young
Renters Families Renters

M= 2okl Mid/High-
Single-Vehicle Adopters Income Rural Mid/High-
Truck Families Income Old

Families

Multi-Vehicle Adopters
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EV ADOPTERS 8 Clusters

« Unsurprisingly, the largest adopter

. () [ High-Income SUV Mid/High-Income High-Income

Families Young Renters Families
cluster I1s ni -iIncome, suburpan
, Mid 40s Late 30s Late 40s

Large households Small households Small households
Own Detached Homes MUDs Own Homes

.
Suburban Urban Suburban
I e S O O W I I s 2-3 vehicles, SUVs

B t | . t t . | t
Ut, we alSO see Interesting cliusters
Mid/High-Income Mid/High-Income Lower-Income: Lower-Income
[ ) u r a I Old Families Rural Truck Families Old Families Young Renters
Late 30s Late 60s Early 50s 60s Late 30s/early 40s
MUDs or rented homes Own Detached Homes Own Detached Homes Owned homes or MUDs or rented
] e n t e rS Urban/Suburban Urban/Suburban Rural/Suburban MUDs (s
2 vehicles, sedans 2-3 vehicles Suburban Urban/Suburban

.
1 Lowe r- I n CO l I . e EV ADOPTERS & Clusters EV ADOPTERS & Clusters
Households w children Small households Large households Small households Small households
3+ vehicles, large
r61_303 %—03
\ wn trucks
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Generalizing
to the

entire
population

UCDAVIS N UCDAVIS
: . . Electric Vehicle R h \ . ) ; .
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GENERAL POPULATION Methods & Data

« Scoring to calculate the probability
a general household belongs to
a cluster
« NHTS California Add-on

« Weighting PEV survey to calculate
to-date cumulative adoption
in each cluster
« CEC ZEV Sales data

E Institute of Transportation Studies @ Esllﬁﬂﬂgn;{iglﬂfmzesearCh Center
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e GENERAL POPULATION 8 Clusters

Mid/High-Income Rural Truck Families
Middle-Income Young Renters
Lower-Income Old Families
Lower-Income Young Renters
Mid/High-Income Old Families
High-Income SUV Families
Mid/High-Income Young Renters

High-Income Families

Trisha Ramadoss, linkedin.com/in/trisha-r/
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Creating
future
scenarios

UCDAVIS UCDAVIS
@ Electric Vehicle Research Center
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e FUTURE SCENARIOS Methods & Data

« Using Bass diffusion to create
two scenarios fitting to:

* Past cluster adoption BAU

* Past cluster adoption + .4 7 time
full adoption by 2045 RRKK

 Comparing to CA EV supply,

adoption
_—

assuming a similar vehicle )
fleetin 2035 5'
« NHTS California Add-On \
« Advanced Clean Car |l Targets time
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e FUTURE SCENARIOS Comparing fo Past Dato

Large segments of the population have low current adoption
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e FUTURE SCENARIOS Current Trajectory & Net Zero

Large segments are falling short of 2045 net-zero goals

Lower-Income Young Renters High-Income Families Mid/High-Income Young Urban Renters
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e ACCII TARGETS Clusters & Vehicles

Cluster membership «

(EN:;\\@ 2 * Vehicle age

e Number of vehicles

O O
m o—a)lo—o) Correlates to probability of EV ownership
assuming ACCI| targets are met
M (0—0 6=  We calculate an expected value of

adoption given similar fleet in 2035

: : : Electric Vehicle Research Cent . . . . .
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e 2035 SCENARIOS Bass Diffusion & ACCII Targets

B BAU X ExpectedValue, ACCIl < Net Zero by 2045

Lower-Income Old Families X N &
Lower-Income Young Renters X o
High-Income Families X2

Mid/High-Income Young Urban Renters X on

High-Income SUV Families B X
Middle-Income Young Renters | X<
Mid/High-Income Old Families | X &

Mid/High-Income Rural Truck Families |
500,000 1,000,000 1,500,000

Number of Households
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Not enough (older)
EVs to meet current
adoption rate

for single-vehicle HH

Not enough EVs for
2045 net zero goals
for all clusters

Trisha Ramadoss, linkedin.com/in/trisha-r/
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TAKEAWAYS What does this tell us?

« Total of 8 clusters adopting at different rates
« Some clusters at very low rate currently

« Some are falling short of 2045 goals, need targeted policies
* Rural Truck Families ~ different EV body types, charging

* There aren’t enough (older) EVs for BAU adoption for some
clusters, or for Net Zero targets across all clusters

«  Will people buy old, used ICEVs from other states?
«  Will households have fewer vehicles?

E Institute of Transportation Studies @ SR Trisha Ramadoss, linkedin.com/in/trisha-r/ 23



THANK YOU

Trisha Ramadoss
tvramadoss@ucdavis.edu
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Appendix
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EV ADOPTERS 8 Clusters

High-Income SUV Mid/High-Income
Families Young Renters

High-Income
Families

Mid 40s Late 30s Late 40s
Large households Small households Small households
Own Detached Homes MUDs Own Homes
Suburban Urban Suburban

2-3 vehicles, SUVs

XARN T am
i 6'_'% -O- | @%
OLl® O—0O Oo—0O

E Institute of Transportation Studies @ D etk entet Trisha Ramadoss, linkedin.com/in/trisha-r/ 26



EV ADOPTERS 8 Clusters

Middle-Income Mid/High-Income
Young Renters Old Families

Late 30s Late 60s
Households w children Small households
MUDs or rented homes Own Detached Homes

Urban/Suburban Urban/Suburban
2 vehicles, sedans 2-3 vehicles
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EV ADOPTERS 8 Clusters

Mid/High-Income

Rural Truck Families

Lower-Income
Old Families

Early 50s 60s Late 30s/early 40s
Large households Small households Small households
Own Detached Homes Owned homes or MUDs or rented
Rural/Suburban MUDs homes
3+ vehicles, large Suburban Urban/Suburban

Lower-Income
Young Renters
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e ACCII Targets EVshare

100%

Current ACCII

Market Share Targets

80%
60%

40%

PEV Fraction of Vehicles Sold

20%
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2020 2025 2030 2035
Year
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