Weighted Percent of Funding

20%
02017 02018 D2019 m2020 w2021 w2022 w2023 m2024

a0% %
33%
30%
20% 1E.EJ'-1,’IE'J--,~1v|‘3'J
145,12% 14%9%12%
10% 6% o 3% 795 9%
HHHHIII SRR ﬁﬁﬂﬂlll
0%
Q,Q: ﬁﬁ ng’-
02 o9 1(‘7‘0
2 2D o
0 02 o
. Qﬁg %{}f} h{}ﬁ-\.
L‘a’% %%E)ﬁ‘ B
August 2025

Drive Clean Rebate Consumer Characteristics and Equity Metrics Through 2024

Brett Williams, PhD — Principal Advisor, EV Programs, CSE
P g E(TEE:KE NYSERDA

Nicholas Pallonetti — Senior Research Analyst, CSE
with thanks to J. Bowers, A. Thang, and others at the Center for Sustainable Energy (CSE)




 Intro & Highlights

 Who do rebates benefit?

- by Household Income

- Multiple Consumer Characteristics &
Comparisons

- Breaking Disparities into Two Components

- Assessing Progress

 Summary

Appendix




Introduction

« Summarizes consumer characteristics and equity metrics for the New York State Drive
Clean Rebate Program (NY DCRP), focusing on survey data characterizing vehicles
acquired in 2024

- 5,593 survey responses weighted to represent 45,443 program participants (see Appendix)

« Compares characteristics of program participants to NY new-vehicle buyers

» Breaks disparities between the program and the population into two components:
structural inequities in new-car buying and those more particular to EVs and rebates

« Assesses progress over time



Highlights of Select Findings for 20

Context
« 2024 was dominated by $500 rebates; Tesla rebate share (41%) lowest since 2021

« See Appendix and “NY Drive Clean Rebated Vehicle Characteristics Through 2024”

Consumers Rebated
- 68% of funding went to households with income < $200k

* Progress toward the mainstream stalled or reversed in 2024 for most metrics analyzed

« Comparison to new-vehicle buyers:
« Rebate recipients continue to identify as solely white/Caucasian less frequently than new-car buyers

« Age = 40 years similarly frequent to new-car buyers
« Household income > $100k and male gender were still most distinguishing of EVs
- However, 2/5"s of “income disparity” findings based on Census data likely due to structural inequities in car buying, not particular
to rebated EVs



Distribution of Funding by Household Inc

68% of funding for 2024 plug-in EV* purchases/leases claimed by households with income < $200k
(down from 71% for 2023)
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Weighted Percent of Funding

Household Income

NY DCRP Adoption Survey. 2017 n = 842; 2018 n=1,813; 2019 n=1,817; 2020 n = 2,852; 2021 n = 4,237; 2022 n = 4,607; 2023 n =6,159; 2024 n = 4,748.
n-values are filtered and question-specific. 2020-2024 weights specific to 2020-2024 purchases/leases, respectively.
* Plug-in EV = BEV and PHEV.



Comparing NY DCRP Rebates & Funding wit

Distribution of Household Income

55% NY New-Vehicle Buyers have income = $100k

B NY DCRP Rebates (2024) E NY DCRP Funding (2024) m NY New-Vehicle Buyers (NVES, 2022)
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* NVES 2022 (Strategic Vision New Vehicle Experience Study): Note: No Tesla consumers were in the NVES NY data sample. However, BEVs were only 3.8% of 2022 NY sales, per
Autos Innovate Electric Vehicle Sales Dashboard. Income labels use 100k values as lower limits based on NY DCRP data, but NVES uses 100k values as upper limits.
NY DCRP Adoption Survey. 2024 n = 4,748. n-values are filtered and question-specific.



https://www.autosinnovate.org/resources/electric-vehicle-sales-dashboard

Are rebates disproportionately bene

Step 0: Who is the majority in new-car markets?

The majority of new-car buyers

Selected solely white/Caucasian

> 40 years old

Own residence

> Bachelor's degree

Selected male

> $100k household income

“Prefer not to answer,” “| don’t know,” and similar responses are excluded throughout.



Are rebates disproportionately benefi

Step 1: Measure the proportions of rebate recipients falling

Drive Clean
Rebate Program
Rebates
2024
purchases/leases
The majority of new-car buyers n=5593
Selected solely white/Caucasian 69%
> 40 years old 77%
Own residence 82%
> Bachelor's degree 74%
Selected male 70%
> $100k household income 74%

“Prefer not to answer,” “| don’t know,” and similar responses are excluded throughout.



Are rebates disproportionately benefi

Step 2: Measure what “mainstream” looks like

Drive Clean
Rebate Program NY New-Vehicle
Rebates Buyers
2024 2022
purchases/leases (NVES 2022)
The majority of new-car buyers n= 5,593
Selected solely white/Caucasian 69% 76%
> 40 years old 77% 76%
Own residence 82% 77%
> Bachelor's degree 74% 64%
Selected male 70% 55%
> $100k household income 74% 55%%* <4— As seen on slide 6

“Prefer not to answer,” “l don’t know,” and similar responses are excluded throughout. * NVES represents income > $100k (not ).
NVES 2022 (Strategic Vision New Vehicle Experience Study): Note: no Tesla consumers were in the NVES sample.



Are EVs “going mainstream™? In some
Step 3: Compare

Rebate recipients are most distinguished from new-vehicle buyers by their higher income and male gender but they identify as white less frequently.

Drive Clean
Rebate Program Difference NY NBew-Vehche
Rebates uyers
2024 (percentage 2022
purchases/leases points, ppt) (NVES 2022)
The majority of new-car buyers n=5593
Selected solely white/Caucasian 69% - 76%
> 40 years old 77% < 1ppt 2 76%
Own residence 82% < Sppt 2 77%
> Bachelor's degree 74% < 10ppt > 64%
Selected male 70% 55%
> $100k household income 74% 55%*

“Prefer not to answer,” “l don’t know,” and similar responses are excluded throughout. * NVES represents income > $100k (not ).
NVES 2022 (Strategic Vision New Vehicle Experience Study): Note: no Tesla consumers were in the NVES sample.



Are EVs “going mainstream™? In some

Step 3: Compare — Funding Perspective Is Similar

Rebate recipients are most distinguished from new-vehicle buyers by their higher income and male gender but they identify as white less frequently.

Drive Clean
Rebate Program Difference NY NBew-Vehche
Funding uyers
2024 (percentage 2022
purchases/leases points, ppt) (NVES 2022)
The majority of new-car buyers n= 5,593
Selected solely white/Caucasian 70% - 76%
> 40 years old 76% < Oppt 2 76%
Own residence 81% < 4ppt > 77%
> Bachelor's degree 74% < 10ppt > 64%
Selected male 70% 55%
> $100k household income 72% 55%*

“Prefer not to answer,” “l don’t know,” and similar responses are excluded throughout. * NVES represents income > $100k (not ).
NVES 2022 (Strategic Vision New Vehicle Experience Study): Note: no Tesla consumers were in the NVES sample.



Assessing Differences with Appropriat

Comparing rebate recipients to population statistics does not tell the story accurately because car buyers are already different from the population.

Drive Clean NY
Rebate Program NY NBew-Vehche # Population
Rebates uyers
2024 2022 2019-2023
purchases/leases (NVES 2022)
The majority of new-car buyers n=5593 (Census 2023)
Selected solely white/Caucasian 69% 76% 53%
> 40 years old 77% 76% 50%
Own residence 82% 77% 54% §
> Bachelor's degree 74% 64% 31%
Selected male 70% 55% 49%
> $100k household income 74% 55%%* 43% 8§

§ Based upon household-level data. * NVES represents income > $100k (not ).
“Prefer not to answer,” “| don’t know,” and similar responses are excluded throughout. NVES 2022 (Strategic Vision New Vehicle Experience Study): Note: no Tesla consumers
were in the NVES sample. Census 2023: 2019-2023 American Community Survey, PUMS.



Breaking Inequities Between the Progr
Into Two Components

—

( : :
1\39%:of the income disparity can be explained by structural inequities in car buying;i61%:is more particular to EVs and rebates.

-----------

Drive Clean NY
Rebate Program NY New-Vehicle i
9 Portion of total Buvers Portion of total | POpulation
Rebates difference y difference
attributable to explained by car
2022 :
2024 EVs buing | 2019-2023
purchases/leases (NVES 2022)
The majority of new-car buyers n=5,593 (Census 2023)
Selected solely white/Caucasian 69% & -44% > 76% & 144% > 53%
> 40 years old 77% &< 4% > 76% < 9% > 50%
Own residence 82% < 18% > 77% &« 82% > 54% 8§
> Bachelor's degree 74% & 23% > 64% &« 77% > 31%
Selected male 70% &« 71% > 55% < 29% > 49%
............ (===
> $100k household income 74% <i61% > 55%%* €139% > 43% §
............ N = -

§ Based upon household-level data. * NVES represents income > $100k (not ).
“Prefer not to answer,” “| don’t know,” and similar responses are excluded throughout. NVES 2022 (Strategic Vision New Vehicle Experience Study): Note: no Tesla consumers
were in the NVES sample. Census 2023: 2019-2023 American Community Survey, PUMS.



Assessing Progress

« This section tracks the progression of program-participant characteristics over time, toward
those of new-car buyers.

« Two sources of NY new-car buyer characteristics are presented for comparison, but are similar

- Old: FHWA's 2017 National Household Travel Survey, model-year 2016—-17 purchases
- New: Strategic Vision's New Vehicle Experience Survey, 2022 purchases



Assessing Progress with Appropriate Co

Some differences between DCRP and new-vehicle buyers have

NY DCRP Rebates, . NY In 2024:
NY New-Vehicle Buyers .
Purchase/Lease Year: Population .  Race/ethnicity and age
progression reversed but
(NVES 2022) (2017 NHTS) 20192023 race/ethnicity remained
The majority of 2017 2018 2019 2020 2021 2022 2023 2024 Latest Available | (cenous 2073) “beyond the mainstream”
new-car buyers MYs (2016-17)
Solely white/Caucasian | 86% 82% 78% | 75% 75% 68% 61% 69% 76% 75% 53%
> 40 years old 79% | 76% 74% 71% 71% 71% 72% 77% 76% 70% 50%
Own Residence 90% 90% 88% 85% 83% 86% 81% 82% 77% 75% 8 54% §
> Bachelor's degree 73% 80% 77% 80% 78% 80% 76% 74% 64% 65% 31%
Selected male 68% 71% 73% 75% 68% 71% 72% 70% 55% 51% 49%
= 9100k household 63% 68% 69% 72% 71% 78% 73% 74% | 55%¢ 51%§ 43% §

T From program launch in March 2017. § Based upon household-level data. ppt = percentage points

“Prefer not to answer,” “I don’t know,” and similar responses are excluded throughout. * NVES represents income > $100k (not 2). NVES 2022 (Strategic Vision New Vehicle
Experience Study): Note: no Tesla consumers were in the NVES sample. NHTS weighted to represent population, not new-vehicle subset. New-vehicle buyers identified by within-100-
mile match between odometer and miles driven while owned. Census 2023: 2019-2023 American Community Survey, PUMS.



Assessing Progress with Appropriate Co

Some differences between DCRP and new-vehicle buyers are pr

NY DCRP Rebates, . NY
NY New-Vehicle Buyers .
Purchase/Lease Year: Population
(NVES 2022) (2017 NHTS) 2019-2023
The majority of 2017 2018 2019 2020 2021 2022 2023 2024 Latest Available | (cansys 2023)
new-car buyers MYs (2016-17)
Solely white/Caucasian | 86% 82% 78% 75% 75% 68% 61% 69% 76% 75% 53%
> 40 years old 79% 76% 74% 71% 71% 71% 72% 77% | 76% 70% 50%
Own Residence 90% 90% 88% 85% 83% 86% 81% 82% | 77% 75% S 54% §
> Bachelor's degree 73% 80% 77% 80% 78% 80% (76% 74% 64%] 65% 31%
Selected male 68% 71% 73% 75% 68% 71% L72% 70% | 55% J 51% 49%
= 9100k household 63% 68% 69% 72% 71% 78% 73% 74% | 55%* 51% 43% 8

T From program launch in March 2017. § Based upon household-level data. ppt = percentage points

In 2024:

+ Race/ethnicity and age
progression reversed but
race/ethnicity remained
“‘beyond the mainstream”

. Educational attainment
and gender progressed
toward the mainstream

“Prefer not to answer,” “I don’t know,” and similar responses are excluded throughout. * NVES represents income > $100k (not 2). NVES 2022 (Strategic Vision New Vehicle
Experience Study): Note: no Tesla consumers were in the NVES sample. NHTS weighted to represent population, not new-vehicle subset. New-vehicle buyers identified by within-100-
mile match between odometer and miles driven while owned. Census 2023: 2019-2023 American Community Survey, PUMS.



Assessing Progress with Appropriate Co

Some differences between DCRP and new-vehicle buyers remai

NY DCRP Rebates, . NY In 2024:
NY New-Vehicle Buyers .
Purchase/Lease Year: Population .  Race/ethnicity and age
2017 NHTS) progression reversed but
(NVES 2022) B race/ethnicity remained
The majority of 2017t 2018 2019 2020 2021 2022 2023 2024 - 2019-2023 “beyond the mainstream”
Latest Available (Census 2023)
new-car buyers MYs (2016-17) +  Educational attainment
and gender progressed
Solely white/Caucasian | 86% 82% 78% 75% 75% 68% 61% 69% 76% 75% 53% toward the mainstream
*  Home ownership and
> 40 years old 79% 76% 74% 71% 71% 71% 72% 77% 76% 70% 50% income stalled
*  The “road ahead” is the
Own Residence (90% 90% 88% 85% 83% 86% 81% 82% 7% ) 75% § 54% § longest for income and
gender (15-19 ppt)
> Bachelor's degree 73% 80% 77% 80% 78% 80% 76% 74% 64% 65% 31%
Selected male 68% 71% 73% 75% 68% T71% 72% 70% 55% 51% 49%
> $100k household o o o o o o o o o % o § o §
neome \63% 68% 69% 72% 71% 78% 73% 74% 55%* ) 51% 43%

T From program launch in March 2017. § Based upon household-level data. ppt = percentage points

“Prefer not to answer,” “I don’t know,” and similar responses are excluded throughout. * NVES represents income > $100k (not 2). NVES 2022 (Strategic Vision New Vehicle
Experience Study): Note: no Tesla consumers were in the NVES sample. NHTS weighted to represent population, not new-vehicle subset. New-vehicle buyers identified by within-100-
mile match between odometer and miles driven while owned. Census 2023: 2019-2023 American Community Survey, PUMS.



Summary of Select Findings for 202

Context
- 2023 was dominated by $500 rebates. Tesla rebate share (41%) lowest since 2021.
« See Appendix and “NY Drive Clean Rebated Vehicle Characteristics through 2024”

Consumers Rebated
- 68% of funding went to households with income < $200k (down from 71% in 2023)

* Progression toward the mainstream stalled or reversed in 2024 for most metrics analyzed
* Educational attainment and gender progressed

« Comparison to new-vehicle buyers (rather than census data):
» Identification as solely white/Caucasian remains less frequent than new-car buyers though progression reversed
« Age 2 40 years similarly frequent to new-car buyers, after progression to being younger was reversed

« Household income > $100k and male gender were still most distinguishing
- But 2/5™s of “income disparity” findings based on Census data likely due to structural inequities in car buying (up from 1/3)

These metrics help quantify the difference between participants and mainstream consumers
and the path through strategic consumer segments explored in other research (iink to report)


https://www.researchgate.net/publication/361651715_An_Electric-Vehicle_Consumer_Segmentation_Roadmap_Strategically_Amplifying_Participation_in_the_New_York_Drive_Clean_Rebate_Program

Appendix

 Acronyms
 Additional Details
e Resources




Acronyms

BEV - Battery Electric Vehicle

DAC - Disadvantaged Community

DCRP - Drive Clean Rebate Program (statewide)

e-mile — EPA-rated all-electric mile of driving range

EPA - U.S. Environmental Protection Agency

EV - Electric Vehicle (including PHEVs and BEVs; FCEVs not in the data)
FCEV - Fuel-Cell Electric Vehicle

FHWA - Federal Highway Administration

HH - Household

MSRP - Manufacturer's Suggested Retail Price
MY - Model Year

N.A. — Not Applicable

NHTS - National Household Travel Survey

NVES - New Vehicle Experience Survey
NY — New York State

PHEV - Plug-in Hybrid Electric Vehicle
PPT - Percentage Point

PUMS - Public Use Microdata Sample



For additional, up-to-date program data mag
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https://atlaspolicy.com/evaluateny/
https://atlaspolicy.com/evaluateny/
https://www.nyserda.ny.gov/All-Programs/Drive-Clean-Rebate-For-Electric-Cars-Program/Rebate-Data

Program data: a large number of applications

Survey data statistically represent all participants, but participants are

32,331 Total Survey Responses Representing 176,846 Program Participants

mm Survey Responses (n) q —Program Applicant Population (N) § —Program as % of Market *

% ©
.§ 40,000 12% o, . 80% _;Eu
® Va 61% =
3 30,000 56% 27,187 0 60% >
o) 23.098 —|93% w
o 21,843 ’ >
= =
s 20,000 40% %
> 13,038 £
- o

: o o m
3/2017-2019 2020 2021 2022 2023 2024
Purchase/Lease Years

9 Subsequently weighted to represent the program population along the dimensions of vehicle technology (PHEV vs. BEV), model, buy vs. lease, and county.
§ Small numbers of rebated vehicles are not represented in the time frames due to application lags.
* Based on approximate comparisons to total NY EV sales from Autos Innovate EV Dashboard (AAI & CSE 2025).



https://www.autosinnovate.org/EVDashboard

Rebate design shapes outcomes
Program design changed mid-2021

Catedao Purchasel/lease dates Purchase/lease dates

o through June 30, 2021 after June 30, 2021
_milect:

Fuel-Cell EVs*, > 120 e-miles™: $2,000 > 200 e-miles: $2,000

> 40 e-miles: $1,700
> 20 e-miles: $1,100
< 20 e-miles: $500

All-Battery EVs (BEVSs), and
Plug-in Hybrid EVs (PHEVSs)

> 40 e-miles: $1,000
< 40 e-miles: $500

MSRP > $60,000 = $500 MSRP > $42,000 = $500

Misc. Point-of-sale Point-of-sale

* FCEVs eligible but unavailable in NY; none rebated. T Electric miles (e-miles) are U.S.-EPA-rated all-electric miles.



The program has shifted dramatically towar
$1,000 rebates were only 1% of program (2024)

Rebates by Amount Over Time
m2017 ®2018 ©2019 m2020 m2021 m2022 m2023 w2024

100%
90%
82%
0,
% 80% 78%
]
@®
Q 58%
o 60% 54% ’
5 i
£ 40% 34% T ’
S ’ 31% 30% 34%
o oo 24% 21%
o 0
o 20% 1391 3% 15% 14%
9%11% =" =’ 11%10%go, 10% o 8% mam 9%
na. [Fm - n.a. [ m N-a I.
| N m “m B

$500 $1,000 $1,100 $1,700 $2,000
Rebate Amount

Excludes 12 rebates with irregular amounts (< 0.1% of rebates).



Plug-in EV Household Income: Rebates
2024 purchases/leases, higher resolution (but uneven

m Rebates mFunding
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25% 23%23%
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| Y ) | | ) | Y |
$25k bins $50k bins $100k bins

Household Income

NY DCRP Adoption Survey. 2024 n = 4,748.
n-values are filtered and question-specific. 2024 weights specific to 2024 purchases/leases.



Distribution of Funding by Household Income: Flipping
equity metric

72% of funding for 2024 Plug-in EV* purchases/leases went to households with income > $100k
(up from 71% for 2023)

50%
44%, 4, 02017 02018 @m2019 m2020 m2021 m2022 m2023 m2024
— 41% 42%

0,
40% 9% 30%mm 0"
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33%
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20% =
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11% 12’5 o
o, (1]
10% 6% % 6% 6% 6%
r °|_||II l_lﬂ l
0%

Less than $100,000 $100,000 to $199,999 $200,000 to $299,999 $300,000 to $399,999 $400,000 or more

Household Income

Weighted Percent of Funding

NY DCRP Adoption Survey. 2017 n=842; 2018 n=1,813; 2019 n=1,817; 2020 n = 2,852; 2021 n = 4,237; 2022 n = 4,607; 2023 n =6,159; 2024 n = 4,748.
n-values are filtered and question-specific. 2020-2024 weights specific to 2020-2024 purchases/leases, respectively.
* Plug-in EV = BEV and PHEV.



Distribution of Rebates by Household Income

74% of rebates for 2024 purchases/leases went to households with income > $100k
(up from 73%)

50% 02017 02018 @m2019 m2020 m2021 m2022 m2023 m2024
43%49,

o ATWITHT% 16%
14919%15%4 4

390, 40% 40%40%
15%
0
10%
I II ah |%| ? ? I ii - ﬁ I

40% 379 9% 38%
— 35%
30% [ ] ’
20%
12%
10 %
10% I I I
0% I

Less than $100,000 $100,000 to $199,999  $200,000 to $299,999 $300,000 to $399,999 $400,000 or more

Household Income

11%

Weighted Percent of Rebates

NY DCRP Adoption Survey. 2017 n=842; 2018 n=1,813; 2019 n=1,817; 2020 n = 2,852; 2021 n = 4,237; 2022 n = 4,607; 2023 n =6,159; 2024 n = 4,748.
n-values are filtered and question-specific. 2020-2023 weights specific to 2020-2023 purchases/leases, respectively.



Breaking Inequities Into Two Compone

Rebated EVs are most distinguished by differences in income and gender.

Drive Clean
Rebate Portion of NY New-Vehicle Portion of NY
Population
Program total Buyers total P
Funding difference difference
attributable 2022 explained by
o 2024 to EVs car buying 2019-2023
The majority of purchases/leases (NVES 2022) (Census 2023)
new-car buyers n=5,593
Solely white/Caucasian 70% & -35% > 76% & 135% > 53%
> 40 years old 76% < 0% > 76% < 100% = 50%
Own residence 81% &< 15% = 77% &« 85% - 54% §
> Bachelor's degree 74% & 23% > 64% &« T77% > 31%
Selected male 70% < 71% = 55% < 29% > 49%
> $100k household income 72% & 59% - 55%* < M% > 43% §

§ Based upon household-level data. * NVES represents income > $100k (not ).
“Prefer not to answer,” “| don’t know,” and similar responses are excluded throughout. NVES 2022 (Strategic Vision New Vehicle Experience Study): Note: no Tesla consumers
were in the NVES sample. Census 2023: 2019-2023 American Community Survey, PUMS.

Comparing DCRP
participants (gold), car
buyers (blue), and the state
population (gray) clarifies
how much of the
difference between the
state and program
populations are particular
to inequities in car buying
vs. EVs specifically.

For example, 41% of the
“income disparity” between
the population and DCRP
funding is explained by
car-buying (and 59% by EV

buying).



What is the Path Forward?
Expanding Market Frontiers Through Strategic Segm

Existing Adopters: Market Acceleration

Characterize existing, generally enthusiastic and pre-adapted consumers, to target similar
consumers who have the highest likelihood of adoption

“Rebate Essential” Consumers: Minimizing Free Ridership

Characterize adopters most highly influenced by supportive resources to join the EV
market, to improve the cost-effectiveness of outreach and program design

“EV Converts”: Moving Mainstream

Characterize EV consumers with low initial interest in EVs, to look for additional
opportunities to expand into the mainstream

Priority Populations: Increasing Equity

Characterize adoption by communities with disproportionate socioeconomic vulnerability
or pollution exposure, to go beyond the mainstream toward equitable access




lllustrative Progression Using Percentage-Point Differences Fr

Vehicle Baseline (circa 2019, from contract 66267%)

Q0 O

O

New-Vehicle Buyer| All Rebate NY New-Vehicle DAC
Majority Characteristici DCRP | Essentials Converts Buyerst Participants
Household Size < 3| +4% +2% +1% 0% +7%

> 40 Years Old| +6% |  +3% +3% 0% | -11%
Selected solely White| +7% +6% +6% 0% -4%
> 2 Household Cars| +9% +10% +8% 0% -8%
> 2 Household Drivers| +10% +10% +10% 0% -1%
> Bachelor's Degree| +12% +12% +8% 0% +4%
Own Home| +14% +13% +12% 0% -9%
> $100k HH Income| +16% +14% +11% 0% -1%
Selected male +16% 0% +20%
total points:| +95% +91% +74% 0% -10%
progression from step: -4% -17% -74% -10%
progression from starting point: -4% -21% -95% -105%

$ Table 7 from: B.D.H. Williams (2021), An Electric-Vehicle Consumer Segmentation Roadmap: Strategically Amplifying Participation in the New York Drive Clean Rebate

Program, NYSERDA Report 21-30.

T New York State responses to the 2017 National Household Travel Survey (NHTS). NHTS is weighted to represent its population, not the new-vehicle subset. New-vehicle
buyers were identified by the authors based on a within-100-mile match between odometer and miles driven while owned.
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Assessing progress and equity in the distribution of electric vehicle rebates &&=
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Brett D.H. Williams
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B.D.H. Williams (2023, Apr.), Assessing progress and equity in the
distribution of electric vehicle rebates using appropriate comparisons. — e
Transport Policy, 137, 141-151. DOI: 10.1016/J.TRANPOL.2023.04.009. == BV L. To st i et Sl e, e o e e e

. emtietic Califormia comsumers that claimed the seatewdde rebate for EVs purchiased leased in 2017-2020. It weightsd 6 =
. . anillj- 32,524 survey responses to represent N = 193,167 rebate recipients and forssed on 2020 adoption, trends aver
VI d eo SI I d eS Conmuns demograpiie time, and differences between consumers of batiery and plug-in hybdd EVs. Imporiantly, incentive-recipient
* ¢ chamacteristics were compared using Market-Majority Metrics to those of California new-wehicle buyers as a
mre appropriate baseline. Hesules radse the possibility thar findings about the squity of EV.rebate.recipient
imeomes based wpon comparisons to Cersus data could largely and mare simply Be findings about mew.car
buying, rather than particular to EV-incentive recipients. Rebate-recipient incomes continued o progress to-
‘ward the mainstream despite the dominance of Tesla consumers and COVIL The distibution of rebate funding
by incomie is now roughly comparable to new.vehicls buyers. Indeed, fewer rebated PHEV consumers (52%) had
househald incomies greater than $100,000 than even new.vehicle buyers (5604). Except for age, PHEV consumiers
are mare similar to typical vehicle buyers than BEV consumers are. The characteristics most distinguishing of EV
consumers are now home ownership and male sex/gender identification. Market-Majority Meiric “heat map
tables” are dewloped as an intuitive but quantitative tool to highlight the length of the road ahead thar EV
markets must travel toward the mainstream and beyond to priority populations.

1. Introduction (Brijckmanm et al | 2021; Hardmoan et al | 2016)). Howewer, determining

what iz “high™let alon= how conceming we chould congider

LI Problem & research gims

Significant public imeestments are being made to incentivize the
purchaze or lease of plug-in electric wehicles (EVa). Cuestions are
frequently raized about the benaficiaries of theee mvestments: Who i
receiving EV incentives? Iz the diztribution of EV incentives equitabla?
Headline: raize concerns about progress—e g, “Silicon Valley dudes
buying Tealas’: California struggles to expand electric car markes”
(Gardiner,

Dipcussion about thege important topics typically suffers from one or
maore challenges, inchading: 1) lack of a quantisative basiz and clear
defimitions upon which to ground specific imues, 2) lack of accem to
pestinent data that adequately charactesice a dynamically evolving
nascent EV market, and‘or 4 lack of appropziate baselines of compar-
izon that provide meaningful context. For example, it iz well egtablished
that early EV adoption was amociated with “high income” (eg.,

E-mmi address brett. williamsienergycenter.org.

hitrpsr,/dnlorg, 10,100 65, eranpal. 202304 009

incentive-recipient incomes to be—tums out to be murprizingly difficult.
Thiz, in mum, complicates the development of optimal strategies to
effectively addresz legitimate concems about equity and public
neegtment.
“If wee: could first know whwere we are, and whither we are tending, we
could bester judge what to do, and how to do it” —Abraham Lincoln
(*House Diwided Speech - Lincoln Home National Histaric Site " n.d )
Thiz regearch aims to 2id the discusdion by 1) updating the drarac-
terization of EV incentive recipients with relatively recent data I)
exploring trends over time, and 3) calibrating the comverzation about
inequities with appropriate bases of comparisen. The purposs iz not to
make fnal proclamatory determinations, but rather to develop and
discuss gimple yet dluminating metrica that can inform and empover
evaluations of markes stamiz, equity, and the road ahead.
Specifically, the characterizticz of conmmers that have receiwed
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https://www.youtube.com/watch?v=rleEhNko1FA&t=3969s
http://dx.doi.org/10.13140/RG.2.2.19493.58089

NY Drive Clean Rebates: Select Related Analysis

Rebate Impacts (DCRP Resources)

¢ Williams, B. D. H., & Pallonetti, N. (2025, March 17). Presentation: “NY Drive Clean Rebate: Vehicle Replacement through 2023.” New York State Drive Clean Rebate Program.
http://dx.doi.org/10.13140/RG.2.2.15316.92801.
e B.D.H. Williams and N. Pallonetti (2024, Mar.). Presentation: “NY Drive Clean Rebate: Vehicle Replacement & Rebate Influence thru 2022.” New York State Drive Clean Program (DCRP), NYSERDA.
http://dx.doi.org/10.13140/RG.2.2.15816.33289.

+«+ B.D.H. Williams and N. Pallonetti (2023, Mar.), New York State’s Drive Clean Rebate for Electric Vehicles: Measures of Impact, for procs. 36th International Electric Vehicle Symposium (EVS36), EDTA,
Sacramento CA, USA. Paper. CSE paper posting. Slides.

Consumer Segmentation (NYSERDA Contract 66267 & Derivative Products)

+ B.D.H. Williams and J.B. Anderson (2024, May). Expanding Electric Vehicle Adoption in Disadvantaged Communities. Transportation Research Record: Journal of the Transportation Research Board.
https://doi.org/10.1177/03611981241242753. Paper. CSE posting. Open-access data-summary appendix. TRB 2024 slides.

+ B.D.H. Williams (2024, Jan. 9). Presentation: "Amplifying Electric Vehicle Adoption in Disadvantaged Communities, Consumer Segmentation Roadmaps, and Additional Equity Considerations.” 103rd
Annual Meeting of the Transportation Research Board. NASEM, Washington DC, USA. Slides. TRB posting.

++» B.D.H. Williams and J.B. Anderson (2022, Sep.), From Low Initial Interest to Electric Vehicle Adoption: “EV Converts” in New York State’s Rebate Program, Transportation Research Record: Journal of the
Transportation Research Board. https://doi.org/10.1177/03611981221118537. Paper. Open-access data-summary supplement.

» B.D.H. Williams (2022, Jun.), Targeting Incentives Cost Effectively: “Rebate Essential” Consumers in the New York State Electric Vehicle Rebate Program, for procs. 35th International Electric Vehicle
Symposium (EVS35), AVERE. Paper. Slides.

» B.D.H. Williams (2021, Oct.), An Electric-Vehicle Consumer Segmentation Roadmap: Strategically Amplifying Participation in the New York Drive Clean Rebate Program, NYSERDA Report 21-30, Clean
Transportation Reports. Also linked to ResearchGate.

*,

<,

Incorporated Into Multi-state Analysis

e B.D.H. Williams (2024, Aug. 27). Moderation and Presentation: “Evaluating and Advancing the Equity of Electric Vehicle Adoption: Opening Remarks and Lessons from State Rebate Programs.”
Transportation Symposium on Energy, Environment, and Livable Economies. NASEM Transportation Research Board, Denver. TRB posting.

e B.D.H. Williams (2021, Jul. 28), Presentation: “Data from Statewide Electric Vehicle Rebate Programs: Vehicles, Consumers, Impacts, and Effectiveness,” Collaboration for ZEV Success, Multi-state ZEV Task
Force and Alliance of Automotive Innovation. Slides. CSE posting.

e B.D.H. Williams (2020, Dec.), Presentation: “EV Purchase Incentives: Program Design, Outputs, and Outcomes of Four Statewide Programs with a Focus on Massachusetts,” Behavior, Energy & Climate
Change Conference 2020, ACEEE, UC Berkeley CIEE, and SEEPAC. Slides. CSE posting.

e B.D.H. Williams (2019, Oct.), Presentation: “Transportation Electrification: Incentives.” REV2019 Conference, Burlington VT. Slides. CSE posting.

* Williams, B. D., & Jones, M. (2018, June 20). Presentation: “Electric Vehicle Rebates: Exploring Indicators of Impact in Four States.” EV Roadmap 11 Conference. ResearchGate DOI. CSE posting.
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