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Outline: Vehicle Replacement (2022) 4D CLEAN VEHICLE,

|.  Context: Program Design, Market Dynamics, & Data

II. Vehicle Replacement
A. Replacement Rates

B. Vehicle Age & Types Replaced
I1l. Summary & Select Findings

Additional Details & Resources

EVs = light-duty plug-in hybrid, battery, and fuel-cell electric vehicles
(PHEVs, BEVx vehicles, BEVs, and FCEVs)




Context

Program Design, Market Dynamics, & Data



Base Rebate Amount for Most Individuals At Lowest Levels
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as of as of as of as of as of as of as of
Mar. 2010 Jun. 2011 Jul. 2013 Jun. 2014 Mar. 2016 Nov. 2016 Dec. 2019
Fuel-Cell S3,000- S1,500-
’ ’ 2,500 5,000 5,000 * 5,000** 4,500***
EVs G@ S5,000% S2,500% » » > » »
/
: S (’ )
Battery 3,000—- 1,500—-
2,500 2,500 2,500 * 2,500%** 2,000%***
EVs ' @% $5,000 * $2.500 * » > ? > »
Plug-in Hybrid
S3,000 S1,500 S1,500 S1,500 S1,500 * S1,500%** S1,000%***
EVs
\
N
Zero-Emissi
Ero-Emission $1,500 $900 $900 $900 $900 $900 $750
Motorcycles
Neighborhood EVs $1,500 S900 S900 S900 S900 None eligible | None eligible
Commercial Zero-
$20,000 t Includes range-extended battery electric vehicles.

Emission Vehicles

¥ Amounts varied by ZEV type. For definitions, see CCR 1962.1.
* Income-qualified consumers eligible for an additional 51,500.
** Income-qualified consumers eligible for an additional 52,000.

[* ** Income-qualified consumers eligible for an additional 52,500. ]




Color coding:
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Program Design Shapes Outcomes Moo i effect during 2022 /¥ LEBATE PROJECT

For personal rebates: as of Jan. 2019

as of Mar. 2010 e Stacking with CVAP grant not permitted (retroactive)

* Incentive stacking permitted as of Dec. 2019

* 36-month ownership requirement e Total rebates limit =18

* Rebates per year limit =20 « Base MSRP < $60k (PEVs)

as of Dec. 2013 e 3-month application window *

 Rebates per year limit = 2 e >35UDDS electric miles

as of May 2014 e +52,500 " for income-qualified households (< 300% FPL), excl. ZEMs
 18-month application window as of Apr. 2020

as of Dec. 2014 / Jan. 2015 * Stacking with CVAP grant permitted

* 30-month ownership requirement (retroactive) as of Jan. 2021

e Total rebate limit=2 e 452,500 for income-qualified households, < 400% FPL, excl. ZEMs

as of Mar. 2016 as of Apr. 2021

e S$250k-S500k income cap (PEVs) e >30 U.S. EPA electric miles (45 UDDS)

e +51,500 for income-qualified households (< 300% FPL), excluding ZEMs  Rebate Now preapproval option limited to income-qualified households,
as of Nov. 2016 expanded to include SJ Valley

e S$150k-S300k income cap (PEVs) as of Feb. 2022

e >20UDDS electric miles * Base MSRP: < S60k for Large Vehicles*, < S45k for Cars*

e +52,000 for income-qualified households (< 300% FPL), excl. ZEMs e S$135k-S200k income cap (PEVs)

as of Jan. 2018 e $135k-5200k income cap on stacking HOV decal (only binding on FCEVs)
* S150k-$300k income cap on stacking HOV decal (only binding on FCEVs) | as of Jul. 2022

* Rebate Now San Diego County preapproval pilot with point-of-sale option |* $150k—S300k income cap on stacking HOV decal (only binding on FCEVs)

PEVs = plug-in EVs. FPL = Federal Poverty Level. ZEMs = zero-emission motorcycles. UDDS = Urban Dynamometer Driving Schedule. HOV = high-occupancy-vehicle. FCEVs = fuel-cell
EVs. CVAP = Clean Vehicle Assistance Program. MSRP = manufacturer suggested retail price.
§ A second rebate can be approved for a FCEV if the first rebate was for a PEV. * COVID exemptions on application window effectively delayed implementation until 4/15/2021. * Changee
due to S500 decrease in standard rebate amounts (previous slide). * Large Vehicles include minivans, pickups, and SUVs; Cars include all other light-duty vehicle classes (e.q., hatchbacks,
sedans, wagons, and two-seaters).
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2022 Saw a Decline in Applications When Tesla Model 3 & Y Prices <
Rose Above the MSRP Cap

B PHEV . BEV B FCEV B Other
2024
14,000 = 5 |
m | T <
12,000~ 3 |E = -.J .
G |J g : Rebate applications for
22 < calendar year 2022
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= - = individuals spanned
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Adapted from https://cleanvehiclerebate.orq/eng/rebate-statistics (6/24/24), 0
including changing colors and stacking order for ease of comparison across similar slides.


https://cleanvehiclerebate.org/eng/rebate-statistics
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I;IOci\llvgglzir, Total EV Sales in California Continued to Grow @*%EE?MEBBE&?*

2011
2012
2013
2014
2015
2016
2017
2018
2018
2020
2021
2022
2023

~11% of registered EVs

150K - :
purchased in 2022
received rebates.
100K -
50K -
0K
2 O < O €« O € O « O

B FCEV B BEV | PHEV

Image from https://www.autosinnovate.org/EVDashboard (6/24/24) ‘



https://www.autosinnovate.org/EVDashboard
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More Broadly, Electric Vehicle Sales in California Increased 2011-2018, #)) CLEAN VEHICLE
Decreased in 2019 and During the Pandemic, and Rebounded in 2021 and Beyond =~ ¥ "7

V=L()Z  Annual Electric Vehicle Sales in California
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Data source: California Energy Commission Light-Duty ZEV Sales Data (March 2024). QI 2024 data update: Cumulative data from 2011 - Q1 2024.
. F'::.E'\Hil . EEV . F|.H Ev Quarterly data is subject to updates throughout the year.

Image 1 from https://www.autosinnovate.orq/EVDashboard (6/24/24). °
Image 2 from https://www.veloz.org/wp-content/uploads/2024/05/Q1-2024 Annual-EV-Sales-in-CA-1.png



https://www.autosinnovate.org/EVDashboard
https://www.veloz.org/wp-content/uploads/2024/05/Q1-2024_Annual-EV-Sales-in-CA-1.png
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(shows rebates to individuals for plug-in EVs* only)

2020-2023
2013-2015 | 2015-2016 | 2016-2017 | 2017-2020 Edition Total
Edition Edition Edition Edition (in progress)

Interim Datasets

Vehicle Purchase/ | Sep. 2012 — | April 2015— | May 2016 — | June 2017 — | Dec. 2020 - | Sep. 2012 —
Lease Dates May 2015 May 2016 May 2017 Nov. 2020 Dec. 2022 Dec. 2022

Survey Responses

(total n)** 13,460 11,611 8,957 32,524 15,482 88,034

Program Population

(N} <5 91,081 45,685 46,839 193,167 86,451 463,223

*Plug-in EVs (PEVs) include PHEVs and BEVs.
** Subsequently weighted to represent the program population, see “CVRP Consumer Survey: Weighting Detail” slide for further detail.

*** Small numbers of rebated vehicles are not represented in the time frames due to application lags. Numbers may not be exactly comparable due 0
to evolving weighting practices.
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(shows rebates to individuals for plug-in EVs* only)

. . 2020-2023 , ,
2013-2015/2015-2016| 2016-2017/2017-2020 urf:?\::es/ urf:?\:\ges/ u::?\i(s)es/ Edition Intuerrcllt::\szeoszl1 Intuerrcllr:;szgszlz Total
Edition  Edition  Edition  Edition " P P (inprogress) | P otd

leases subset leases subset leases subset leases subset leases subset

Interim Datasets

Vehicle Sep. 2012 April 2015 May 2016 June 2017
Purchase/ - - - —
Lease Dates May 2015 May 2016 | May 2017 Nov. 2020

Jan. 2018 — Jan. 2019 — Jan. 2020 - Dec. 2020- Jan. 2021- Jan. 2022 - Sep. 2012 -
Dec. 2018 Dec. 2019 Nov.** 2020 Dec. 2022 Dec. 2021 Dec. 2022  Dec. 2022

Survey
Responses 19,460*** 11,611*** §,957*** 32 524*** 14,757 3,991 4,331%** 15,482 7,694 ** 6,674*** 36,920
(total n)
Program 78,591 61,277
POpUlathn 91,081 45,685 46,839 193,167 (fi|tered subset of (filtered subset of 26,463 86,451 45,261 33,685 455,718
(N)**** weighted Edition) weighted Edition)

*Plug-in EV's (PEVs) include PHEVs and BEVs.
** ~8k 2020 purchases/leases were invited to respond to the successive survey edition and are not represented in these data.
**% Subsequently weighted to represent the program population, see “CVRP Consumer Survey: Weighting Detail” slide for further detail.

**** Small numbers of vehicles are not represented in the time frames due to application lags. Numbers may not be exactly comparable due to Q
evolving weighting practices.
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* Each survey edition is individually weighted to represent the program population
along the dimensions of vehicle category, vehicle model, buy vs. lease, and county.

— Year of purchase/lease was also included in weighting for the 2017-20 Edition & 2020-22
Interim Dataset.

* Weighting for the 2021 subset & 2022 Interim Dataset also included rebate type (Standard Rebate vs.
Increased Rebate).

* The 2020 and 2021 purchase/lease subsets were also independently weighted

— This produced only minor differences compared to the filtered approach used for the 2018 &
2019 subsets.

 Summary of weights, 2022 Interim Dataset:

Median
0.17 0.986 1 5.51




Multi-State Consumer Survey Data
(latest available year, shows rebates to individuals for plug-in EVs* only)

©

{ﬁ’ %EEE&EESBE&% M3955 GﬁEs!bates Conmecticut Hydrogen and Electric Automabile Purchase Rebate }Jﬂ TOtaI
for Electric Vehicles \g :

Vehicle

Purchase/ Jan. 2022 — | Oct. 2021 - | Jul. 2022 - Jan. 2022 — | Oct. 2021 -
Dec. 2022 Dec. 2022 Jun. 2023 Dec. 2022 Jun. 2023

Lease Dates

Survey
Responses 6,674 1,309 058 5,472 14,761
(total n)**

Program
Population 33,685 4,551 2,308 27,187 67,731

(N)***

*Plug-in EV's (PEVs) include PHEVs and BEVs.

** Subsequently weighted to represent the program population.

due to evolving weighting practices.

*** Small numbers of rebated vehicles are not represented in the time frames due to application lags. Numbers may not be exactly comparable

Center for
Sustainable
Energy”
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. Center for
Vehicle Replacement: Select Resources 4 Sustainable

Presentations & Video
» CVRP 2021 Data Brief: Vehicle Replacement (2024, Apr.). CVRP posting.

* NY Drive Clean Rebates: Vehicle Replacement & Rebate Influence thru 2022 (2024, Mar.).
* NY Drive Clean Rebates: Select Impacts Through 2021. Paper. CSE posting. (2023, Jun. 12).
 Data from Statewide Electric Vehicle Rebate Programs: Vehicles, Consumers, Impacts, and Effectiveness (2021, Jul.)

&

L)

L)

4

L)

L)

4

L)

L)

 EV Purchase Incentives: Program Design, Outputs, and Outcomes of Four Statewide Programs with a Focus on Massachusetts (2020, Dec.)
* Infographic: What Vehicles Are Electric Vehicles Replacing and Why? (2020, Jan.)

** What Vehicles Are Electric Vehicles Replacing and Why? (2019, Nov.)

e Electric Vehicle Incentives and Policies (2019, Nov.)

e CVRP: Data and Analysis Update (2018, Dec.)

* Electric Vehicle Rebates: Exploring Indicators of Impact in Four States (2018, Jun.)

* Yale Webinar: “Supporting EV Commercialization with Rebates: Statewide Programs, Vehicle & Consumer Data, and Findings,” 58 minutes. Slides. (2017,
Apr.)

Publications

\/

** N. Pallonetti and B.D.H. Williams (2023, Mar.), Vehicle Replacement: Findings from California’s Clean Vehicle Rebate Project, 36th International Electric
Vehicle Symposium (EVS36), EDTA, Sacramento CA, USA. Paper. CSE posting. Precursor slides.

7/

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

 B.D. Williams, J. Orose, M. Jones, J.B. Anderson (2018, Oct.), Summary of Disadvantaged Community Responses to the Electric Vehicle Consumer Survey,
2013-2015 Edition, Program Reports, Clean Vehicle Rebate Project, San Diego CA.

 C.Johnson, B.D. Williams, C. Hsu, J.B. Anderson (2017, Jun.), Summary Documentation of the Electric Vehicle Consumer Survey, 2013—2015 Edition,
Program Reports, Clean Vehicle Rebate Project, San Diego CA.

Reverse chronological as of 4/2024; key resources marked with a diamond bullet. Additional related items.



http://dx.doi.org/10.13140/RG.2.2.15112.64006
https://cleanvehiclerebate.org/en/content/presentation-cvrp-2021-data-brief-vehicle-replacement
http://dx.doi.org/10.13140/RG.2.2.15816.33289
http://dx.doi.org/10.13140/RG.2.2.19062.16966
https://www.researchgate.net/publication/371109282_New_York_State's_Drive_Clean_Rebate_for_Electric_Vehicles_Measures_of_Impact
https://energycenter.org/thought-leadership/research-and-reports/measures-impact-new-york-state-drive-clean-rebate-electric
https://energycenter.org/thought-leadership/research-and-reports/presentation-data-statewide-electric-vehicle-rebate
https://doi.org/10.13140/RG.2.2.13166.08001
https://cleanvehiclerebate.org/en/content/infographic-%E2%80%9Cwhat-vehicles-are-electric-vehicles-replacing-and-why-%E2%80%9D
https://cleanvehiclerebate.org/en/content/presentation-%E2%80%9Cwhat-vehicles-are-electric-vehicles-replacing-and-why-%E2%80%9D
https://www.nga.org/center/meetings/maryland-grid-modernization-retreat/
https://energycenter.org/sites/default/files/docs/nav/resources/CVRP_Analysis_Update-2018-12-04.pdf
https://energycenter.org/sites/default/files/docs/nav/resources/2018-06-20-CSE-4State-EV-Rebate-Impact_EVRM11.pdf
http://cbey.yale.edu/events/supporting-ev-commercialization-with-rebates
https://www.researchgate.net/publication/367432187_Supporting_EV_Commercialization_with_Rebates_Statewide_Programs_Vehicle_Consumer_Data_and_Select_Findings
https://www.researchgate.net/publication/371905633_Vehicle_Replacement_Findings_from_California's_Clean_Vehicle_Rebate_Project
https://www.researchgate.net/publication/371905633_Vehicle_Replacement_Findings_from_California's_Clean_Vehicle_Rebate_Project
https://energycenter.org/thought-leadership/research-and-reports/vehicle-replacement-findings-californias-clean-vehicle
http://dx.doi.org/10.13140/RG.2.2.15974.70724
https://www.researchgate.net/publication/371109282_New_York_State's_Drive_Clean_Rebate_for_Electric_Vehicles_Measures_of_Impact
https://www.researchgate.net/publication/371109282_New_York_State's_Drive_Clean_Rebate_for_Electric_Vehicles_Measures_of_Impact
http://dx.doi.org/10.13140/RG.2.2.19062.16966
https://energycenter.org/thought-leadership/research-and-reports/measures-impact-new-york-state-drive-clean-rebate-electric
https://cleanvehiclerebate.org/eng/content/summary-disadvantaged-community-responses-electric-vehicle-consumer-survey-2013–2015-edition
https://cleanvehiclerebate.org/eng/content/summary-disadvantaged-community-responses-electric-vehicle-consumer-survey-2013–2015-edition
https://cleanvehiclerebate.org/eng/content/summary-documentation-electric-vehicle-consumer-survey-2013-2015-edition
https://www.researchgate.net/profile/Brett-Williams-14/research
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Weighted Percent of Rebates

Vehicle Replacement Increased, Then Has Held Relatively Steady

100%

380%

60%

40%

20%

0%

Replaced a vehicle with their rebated plug-in EV

849 85% 86% 86%
76% /8%

65%

2013-2015  2015-2016  2016-2017 2017-2020: 2017-2020: 2017-2020: 2020-22 Int:
CY 2018 CY 2019 CY 2020 CY 2021

CVRP Consumer Survey Edition or Purchase/Lease Year

n-values are filtered and question-specific.
CY = calendar year.
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83%

2022 Int:
CY 2022




Vehicle Replacement Has Long Been High for PHEVS,
BEVs Gradually Caught Up, But Recently Lag
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Replaced a vehicle with their rebated plug-in EV

100%

89%

0% 86% 85% 85% 86%

384%

87%

80% / /% 84% 86%
o PHEV 2%
0 o)
0 /% ~
60%

BEV >9%

Weighted Percent of Rebates

50%

85% 339

2013-2015 2015-2016 2016-2017 2017-2020: 2017-2020: 2017-2020: 2020-22 Int: 2022 Int:
CY 2018 CY 2019 CY 2020 CY 2021 CY 2022

CVRP Consumer Survey Edition or Purchase/Lease Year

CVRP Consumer Survey, 2013—-2015 Edition: n = 19,249. 2015-2016 Edition: n = 11,584. 2016-2017 Edition: n = 8,933. 2017-2020 Edition: CY 2018

n-values are filtered and question-specific.

n=14,721; CY 2019 n=8,970;, CY 2020 n =4,322. 2020-2022 Interim Dataset: CY 2021 n = 7,682. 2022 Interim Dataset: CY 2022 n = 6,665. G




Across Four States, EVs Are Replacing Older, More Polluting Vehicles A

circa 2022

100%

00
o
R

60%

40%

NJ
o
S

Weighted Percent of Rebates

0%

Replaced a vehicle with their rebated clean vehicle

83% 0
i 82% 80% 78%
n = 6,665
CVRP MOR-EV CHEAPR Drive Clean NY
(CY 2022) (Oct. 2021 — Dec. 2022) (Jul. 2022 — Jun. 2023) (CY 2022)

n-values are question-specific.
Overall datasets: 14,761 total survey respondents weighted to represent 67,731 rebate recipients.
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What Vehicles Have Rebates Helped Replace?
2022 Plug-in Electric Vehicle Purchases/Leases

Gasoline | NN 76%

All-battery electric 10%

Conventional hybrid [l | | 8%

Plug-in hybrid 5%

| "Describe your previous vehicle that you replaced (or
Diesel | 1% plan to replace) with your [rebated EV]"

Hydrogen fuel-cell |0.3%

Other alternative fuel |0.1%

Total 15% 17% 29% 39%

0% 20% 40% 60% 80% 100%
Weighted Percent

Model Year: M 2006 or earlier B 2007-2011 @2012-2016 2017 or later

Questions shown only to those that responded they replaced a vehicle with their rebated EV.
CVRP Consumer Survey 2022 Interim Dataset. Filtered, question-specific, n = 5,474.
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Weighted Percent

What Vehicles Have Rebates Helped Replace? REBATE PROJECT
2019-2022 Plug-in Electric Vehicle Purchases/Leases

100%

30% e 29 ool las 38%

67%  65%

60%

40% 28%

20% 14%

11% 1% o 2% 1% 9% g 9% 9% o ] o

2019 2020 2021 2022 2019 2020 2021 2022 2019 2020 2021 2022 2019 2020 2021 2022 2019 2020 2021 2022 2019 2020 2021 2022

Gasoline All-battery electric ~ Conventional hybrid Plug-in hybrid Diesel, FCEV, or Other Total
alternative fuel

Model Age (years): ® 12 or more m6-11 5 or fewer

Questions shown only to those that responded they replaced a vehicle with their rebated EV.
CVRP Consumer Survey, 2017-2020 Edition: CY 2019 n = 6,498, CY 2020 n = 3,146. 2020-2022 Interim Dataset: CY 2021 n = 6,493. a
2022 Interim Dataset: CY 2022 n = 5,474. n-values are filtered and question-specific.
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Replaced Vehicle Age: Share of Older Vehicles Increased in 2022 A CLEANVEHICLE,

Age = Rebated plug-in EV model year — Replaced vehicle model year

12 or more 9-11 6—8 3-5 2 or fewer
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Question shown only to those that responded they replaced a vehicle with their rebated EV. CVRP Consumer Survey, 2013-2015 Edition: n=12,273.

2015-2016 Edition: n = 8,651. 2016—-2017 Edition: n = 6,968. 2017-2020 Edition: CY 2018 n = 10,964, CY 2019 n = 6,507, CY 2020 n = 3,149. 2020-
2022 Interim Dataset: CY 2021 n = 6,494. 2022 Interim Dataset: CY 2022 n = 5,484.

n-values are filtered and question-specific. @




What Vehicle Types Have Plug-in EV Rebates Helped Replace Over Time? g»g‘ggmgggjgg
(stacked)

100% i
° 17% 15%
14% i 19 [26% 23% 21% 24% 18% ’
(0} o .
80% 10 10% T 9% 8% 19 Replaced Type:
£ 2% 10% 12% 12% i 10% 1% EV (incl. FCEV)
Q o)
g 60% 59 1% 1% 1% Other alternative fuel
% Conventional hybrid
% 0% Diesel
'§J i 76% W Gasoline
20%
0%

2013-2015 2015-2016 2016-2017 2017-2020: 2017-2020: 2017-2020: 2020-22 Int: 2022 Int:
CY 2018 CY 2019 CY 2020 CY 2021 CY 2022

CVRP Consumer Survey Edition or Purchase/Lease Year

Question shown only to those that responded they replaced a vehicle with their rebated EV. CVRP Consumer Survey, 2013-2015 Edition: n = 12,350.
2015-2016 Edition: n = 8,620. 2016—-2017 Edition: n = 6,958. 2017-2020 Edition: CY 2018 n =12,321, CY 2019 n = 7,616, CY 2020 n = 3,725. 2020-
2022 Interim Dataset: CY 2021 n = 6,513. 2022 Interim Dataset: CY 2022 n = 5,498.
n-values are filtered and question-specific.




Weighted Percent

What Vehicle Types Have Plug-in EV Rebates Helped Replace Over Time? .{;;»gggﬁ;igggjgg
(unstacked)

Gasoline Diesel Conventional hybrid Other alternative fuel EV (incl. FCEV)
0 X
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Question shown only to those that responded they replaced a vehicle with their rebated EV. CVRP Consumer Survey, 2013-2015 Edition: n = 12,350.

2015-2016 Edition: n = 8,620. 2016—-2017 Edition: n = 6,958. 2017-2020 Edition: CY 2018 n=12,321; CY 2019 n = 7,616; CY 2020 n = 3,725. 2020
2022 Interim Dataset: CY 2021 n = 6,513. 2022 Interim Dataset: CY 2022 n = 5,498.

n-values are filtered and question-specific. @




“Rebate-Essential” and “non-Rebate-Essential” Consumers Replace Similar 4% CLEAN VEHICLE
g /4
Vehicle Types

100%
0 15% 15%
5 4% 17% 24% 19% 0
80% 8% 9%
’ £ = 9% - Replaced Type:
(o)
g 10% ° EV (incl. FCEV)
O 60% :
kT ° Other alternative fuel
b Conventional hybrid
o0 iesel
)
= 50% B Gasoline
0%
S 4 = o + £ N
SRS NS N N O N N
— o > ~ © = o > ~ O
2 S0 2 SO
(@ N
Rebate-Essential Participants Non-Rebate-Essential Participants

For more on Rebate Essentiality metrics and their definition, see the EVS36 paper Rebate Influence on Electric Vehicle Adoption in California.
Replacement question shown only to those that responded they replaced a vehicle with their rebated EV. CVRP Consumer Survey, 2017-2020 Edition
n = 3,704, 2020-2022 Interim Dataset n = 6,485; 2022 Interim Dataset n = 5,483. n-values are filtered and question-specific. 6



https://www.researchgate.net/publication/371905706_Rebate_Influence_on_Electric_Vehicle_Adoption_in_California
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Replaced-Vehicle Technology Types by Rebated-Vehicle Technology Type 4 CLEAN VEHICLE

Over Time
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Question shown only to those that responded they replaced a vehicle with their rebated EV. CVRP Consumer Survey, 2013-2015 Edition: n = 12,350.

2015-2016 Edition: n = 8,620. 2016—-2017 Edition: n = 6,958. 2017-2020 Edition: CY 2018 n =12,321, CY 2019 n = 7,616, CY 2020 n = 3,725; 2020-
2022 Interim Dataset n = 6,513, 2022 Interim Dataset n = 5,498. n-values are filtered and question-specific.
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Top 4 Replaced-Vehicle Technology Types by Rebated-Vehicle Technology Type 47y CLEAN VEHICLE,
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Question shown only to those that responded they replaced a vehicle with their rebated EV. CVRP Consumer Survey, 2013-2015 Edition: n = 12,350.
2015-2016 Edition: n = 8,620. 2016—2017 Edition: n = 6,958. 2017-2020 Edition: CY 2018 n=12,321;, CY 2019 n= 7,616, CY 2020 n = 3,725; 2020-
2022 Interim Dataset n = 6,513; 2022 Interim Dataset n = 5,498. n-values are filtered and question-specific. 6




Model-Year Distribution of Vehicles Replaced AUp CLEAN VEHICLE
by 2022 Plug-in EV Purchases/Leases
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CVRP Consumer Survey, 2022 Interim Dataset. Filtered, question-specific n = 5,474




Model-Year Distribution of Vehicles Replaced )y CLEAN VEHICLE,
by 2021 Plug-in EV Purchases/Leases
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CVRP Consumer Survey, 2020-2022 Interim Dataset. Filtered, question-specific n = 6,493
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Model-Year Distribution of Vehicles Replaced )y CLEAN VEHICLE,
by 2020 Plug-in EV Purchases/Leases
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CVRP Consumer Survey, 2017-2020 Edition. Filtered, question-specific n = 3,146.
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Summary & Select Findings: 2022 Vehicle Replacement DALV

Context ——
* Program design and COVID-19 fallout shaped impacts.
Replacement Rates
* 83% overall and 87% for PHEVSs o
— PHEVs produced strong replacement rates early, BEVs are mostly caught up. ““““ |||||||| |||

- ] Fartrmer

L} H
TIhLd JERTReE JEldiies

I

17
L
Srata Gogrinod
T
LI

Ee

Replaced Age
e 3/5%s were 6+ years old.
* 29% were 12+ years old (up from 24% in 2021 — were folks holding on during COVID?).

wodel vear:

« 5/6s of replaced vehicles were gasoline-fueled (incl. conventional hybrids).

 Non-hybrid gasoline replacement increased to a high of 76%, not seen since the 2013-15 survey data.
* Only 15% of replaced vehicles were EVs, the lowest since the 2013—-15 survey data.

* PHEVs more frequently replaced hybrids and plug-in hybrids than BEVs did.
 BEVs more frequently replaced gasoline vehicles and BEVs than PHEVs did.

Bottom line: Most rebated EVs replaced older, more polluting vehicles.
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Related Insights: Replacement Behavior & Impacts A CLEANVEHICLE,

36" International Electric Vehicle Symposium and Exhibition (EVS36)
Sacramento, California, USA, June 11-14, 2023

Vehicle Replacement: Findings from California’s Clean

Vehicle Replacement: Findings from California’s Clean e Pt
Vehicle Rebate Project (vs3e)

Center for Sustainable Energy, 3980 Sherman St Suite 170, San Diego CA 92110, USA
nicholas.pallonetti@energycenter.org, brett.williams@energycenter.org

Executive Summary

M Increased Rebate: Tesla BEVs
California offers cash rebates for the purchase or lease of new electric vehicles (EVs). With an aim to enrich W Increased Rebate: PHEVs
thinking about program impacts and market dynamics, we examine 72,552 survey responses statistically

. . - . . weighted to characterize 376,800 rebated consumers from September 2012 through November 2020. Vehicle
e p a C e I I I e I I I I I O Iva I O I I S a l l W a I I I I g a Ve a p p e I I e W I O u ‘ replacement metrics include the extent to which rebated vehicles enter household fleets as additions versus

replacements, the characteristics of the vehicles they replaced, and what purchase decisions would

M Increased Rebate: non-Tesla BEVs
# Standard Rebate: Tesla BEVs
# Standard Rebate: PHEVs

alternatively have been made in absence of the rebate program. The data indicate that a large majority of g Standard Rebate: non-Tesla BEVs

r e b a t e rebated EVs replaced older, gasoline-fueled vehicles and that most consumers would have altered their |7
purchase decision had the rebate program not been available. These results are broadly consistent over the -

period analyzed, yet significant changes over time and variation between consumer groups are identified. We

0% 10% 20% 30% 4% 508

Weighted Percent of Rebates

! ..Eecc-q
. | =

What Vehicles Are Electric Vehicles Replacing and Why?  ptate vehicle rebate (CVRP) were not available for a [model] or any
plug-in electric vehicle (PEV), what do you think you would have done?

 Replacement motivations and what might have happened without the

NICNOIES Fallong nesearcnh Analy Lt 2015-2016 | : -
S eci et ) L - "L * ~C urchased/leased this exact vehicle anyway  2016-2017 | o
2017-2018 | 1+

What Vehicles Are Electric Vehicles Replacing and Why? (8ecc 2019)

2015-2016 | ' _Entered car market
CALIF CRNIA jot made any purchase/|ease at all 2016-2017 | - ¢ L
thanbs Lo Keir Heye! 8 wit at C5E 20172015 | ' | 1/a
CLEAN VEHICLE 27016 E—
=tsion. January 2020 — S Purchased/leased anew non-PEV instead  2016-2017 | 115 Switched to EV
2017-2018 | |-
./[ REBATE PROJECT ) : . 2015-2016 I 1% —
Purchased/leased a less expensive version EV added
fiie s . 2016-2017 | 1 1 aaded
@ same mode 2017-2018 | 2/5
= 2015-2016 I =5 EV changed :
o Purchased/leased a different [new] PEV 2016-2017 I, % "
= 2017-2018 | =% 1/4
U 2015-2016 5%
o« Purchased/leased a used PEV 2016-2017 6%
2017-2018 &%
2015-2016 5%
Purchased/leased a used non-PEV instead 2016-2017 5%
2017-2018 4%
Percent of Total
CVRP Col on n= 11,461
BECC 2019 @

CVRP Greenhouse Gas Emission Reductions and Cost-Effectiveness:
2021 Purchases/Leases G

CVRP Greenhouse Gas Emission
Reductions and Cost-Effectiveness

* When compared to buying a new gasoline vehicle, rebated plug-in EVs
may be saving 17-24 tons of GHG emissions over 100k miles per vehicle

d Rebate Influence

issions reduced

atedReducnuns $aag |
at a cost of $246—-5301/ton of Rebate Essential GHG reductions |

Summary of results: Cost-effectiveness of GHG emission reductions varies widely by vehicle and rebate types. Costs increase when
incorporating rebate influence, however, increases are less drastic for FCEVs and Increased Rebates that are associated with higher Rebate
Essentiality.



https://evs36.com/wp-content/uploads/finalpapers/FinalPaper_Pallonetti_Nicholas.pdf
https://evs36.com/wp-content/uploads/finalpapers/FinalPaper_Pallonetti_Nicholas.pdf
https://cleanvehiclerebate.org/en/content/presentation-%E2%80%9Cwhat-vehicles-are-electric-vehicles-replacing-and-why-%E2%80%9D
https://cleanvehiclerebate.org/en/content/cvrp-greenhouse-gas-emission-reductions-and-cost-effectiveness-2021-purchasesleases
https://cleanvehiclerebate.org/en/content/cvrp-greenhouse-gas-emission-reductions-and-cost-effectiveness-2021-purchasesleases

Additional Details & Resources
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Funding Availability Has Been Regularly Disrupted A CLEANVEHICLE,
(as of Dec. 2022)

Table 4: CVRP Waitlists

Waitlist Year Start Date End Date Length in Days
2011* Jun. 20 Sept. 30 102
2013* May 1 Jun. 30 60
2014 Mar. 28 Jul. 22 116
2016 Jun. 11 Sept. 28 109
2017** Jun. 30 Nov. 20 143
2019** Jun. 5 Sept. 23 110
2021 Apr. 23 Sept. 15 145

* Dates approximate.
** For standard applications only; no waitlist for income-qualified increased rebates.
Note: Tesla MSRP exceeded cap, became ineligible 3/15/2022.

Table adapted from https://cleanvehiclerebate.org/sites/default/files/attachments/Disruptions Fact Sheet 9 2021.pdf e


https://cleanvehiclerebate.org/sites/default/files/attachments/Disruptions_Fact_Sheet_9_2021.pdf

CALIFORNIA

CLEAN VEHICLE
REBATE PROJECT

2020-21 Results/Trends Should be Interpreted with Caution (COVID) 4
Applications Saw Dramatic Decline But Some Recovery

M BEV B PHEV B FCEV B Other
== T
w | O —
8.000- 5|8 =
B |o = L.
E = Rebate applications for
g |O = calendar year 2021
, 6,000- E= g purchases/leases for
E i u—j individuals spanned
> . 1/1/2021 - 7/1/2022*.
O 1
© 4,000- i ”
é | ‘il ‘ ‘h | | | 9% applied in 2022.
2 000- ‘“ ‘ ‘ ‘ I‘
o e A || | |

ED‘ID ED‘H 2012 ED’IS 2[]14 ED’IE ED‘IE ED‘IT ED1E ED‘IQ 2(] D EGE‘I 2023 2023

Month of Rebate Issued

* Special waivers permitted ~20 applications beyond the 3-month application window. 1/5/23 image from https://cleanvehiclerebate.orq/eng/rebate-statistics



https://cleanvehiclerebate.org/eng/rebate-statistics

#)) CLEAN VEHICLE

Vehicle Replacement is Increasing ¥ REBATE PROJECT'

Replaced a vehicle with their rebated plug-in EV

I
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80%
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40%

20%

Weighted Percent of Rebates

0%
2013-2015 2015-2016 2016-2017 2017-2020
CVRP Consumer Survey Edition

Overall datasets: 72,552 total survey respondents weighted to represent 376,800 rebate recipients.

2013-15 Edition: n = 19,249. 2015-16 Edition: n = 11,584. 2016—17 Edition: n = 8,933. 2017-20 Edition: weighted n = 32,446. n-values are filtered e
and question-specific.
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Incentive impact is generally increasing: Too soon to phase them out?
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&) CLEAN VEHICLE

What Vehicles Have Rebates Helped Replace? /¥ REBATE PROJECT

2021 Plug-in Electric Vehicle Purchases/Leases

Gasoline NN 72%

All-battery electric 11%

Conventional hybrid ¥ 9%

Plug-in hybrid 7%

| 0 "Describe your previous vehicle that you replaced (or
Diesel |1% plan to replace) with your [rebated EV]"

Hydrogen fuel-cell |0.3%

Other alternative fuel |0.1%

Total 12% 15% 24% 49%

0% 20% 40% 60% 80% 100%
Weighted Percent

Model Year: ™ 2005 or earlier m2006-2010 12011-2015 2016 or later

Questions shown only to those that responded they replaced a vehicle with their rebated EV.
CVRP Consumer Survey 2020-2022 Interim Dataset. Filtered, question-specific, n = 6,493.
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». REBATE PROJECT

What Vehicles Have Rebates Helped Replace?

2020 Plug-in Electric Vehicle Purchases/Leases

Gasoline [N 65%

All-battery electric 14%

Conventional hybrid B 11%

Plug-in hybrid 9%

Diesel || 1% "Describe your previous vehicle that you replaced
(or plan to replace) with your [rebated EV]"

Hydrogen fuel-cell |0.4%

Compressed natural gas 0%

Other alternative fuel 0%

Total 9% 18% 23% 50%

0% 20% 40% 60% 80% 100%
Weighted Percent

Model Year: M 2002 or earlier W 2003-2008 [12009-2014 112015-2020

Questions shown only to those that responded they replaced a vehicle with their rebated EV.
CVRP Consumer Survey, 2017-2020 Edition. Filtered, question-specific, n = 3,146.




What Vehicles Have Rebates Helped Replace?

) CLEAN VEHICLE |
v,% REBATE PROJECT [

Plug-in Electric Vehicle Purchases/Leases (2016—17 Survey Edition)

Gasoline BT 57%
All-battery electric

Conventional hybrid I
Plug-in hybrid

Diesel |
Compressed natural gas
Alternative fuel

Hydrogen fuel cell

Total BT
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Model Year
B 1999 or earlier ® 2000-2005 2006—-2011 2012-2017

\
Questions shown only to those that responded they replaced a vehicle with their rebated EV. g8\  Center for

41 CVRP Consumer Survey. 2016-2017 edition, trimmed to start November 2016, weighted n=4,695 ~ + Sustainable Energy



Vehicle Replacement is Consistent Across Measures of AUy CLERN VEHICLE
Rebate Influence

Replaced a vehicle with their rebated plug-in EV

B Rebate Essential M Not Rebate Essential

100%
84% 85% 86% 86%

80%
60%
40%
20%

0%

2019 2020
Purchase/Lease Year

Weighted Percent of Rebates

CVRP Consumer Survey, 2017-2020 Edition. 2019 n = 8,909. 2020 n = 4,295.
n-values are filtered and question-specific. 2020 weights specific to 2020 purchases/leases.




( - “, - . : » CLEAN VEHICLE
Essential” and “non-Essential” Rebates Replace Similar Vehicle Types {i CLEAN VEHICLE
2021 Purchases/Leases

100%

80%
=
Q
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ky 60%
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3

0 40%
Q
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20%

0%

17%

Rebate-Essential Participants

0%

0.5%

0]
19% 0.1% Replaced Type:
EV (incl. FCEV)
0]
1% Other alternative fuel

B Conventional hybrid

1 Diesel

B Gasoline

Non-Rebate-Essential Participants

For more on Rebate Essentiality metrics and their definition, see the EVS36 paper Rebate Influence on Electric Vehicle Adoption in California.

CVRP Consumer Survey, 2020-2022 Interim Dataset. Filtered, question-specific n = 6,485.

Replacement question shown only to those that responded they replaced a vehicle with their rebated EV. G



https://www.researchgate.net/publication/371905706_Rebate_Influence_on_Electric_Vehicle_Adoption_in_California

Replaced-Vehicle Technology Types by Rebated-Vehicle Technology Type {i CLEAN VEHICLE
2021 Purchases/Leases

(o)
100% 2% Replaced Type:
All-battery electric
80%
0 1 Plug-in hybrid
I= Hydrogen fuel-cell
g 60%
k> Other alternative fuel
E 40% B Conventional hybrid
- o
o]0
g 11 Diesel
20% B Gasoline
0%
PHEV BEV

Question shown only to those that responded they replaced a vehicle with their rebated EV.
CVRP Consumer Survey, 2020-2022 Interim Dataset. Filtered, question-specific n = 6,513.
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CLEAN VEHICLE
REBATE PROJECT

Model-Year Distribution of Vehicles Replaced <L
by 2017-18 Edition Survey Respondents
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BECC 2019 CVRP Consumer Survey, 2017-2018 edition: weighted, question n= 14,677




CALIFORNIA

Summary & Select Findings: 2021 Vehicle Replacement DALV

Context
* Program designh and COVID-19 fallout shaped impacts in 2021

i i A I I
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e
WM WAS-AME ILC-IHT Wehicle Replacement Has Long Been High for PHEYS,
BEVs Gradually Caught Up

LW Lonsumer Surd

* 86% overall and 89% for PHEVs = g T
— PHEVs produced strong replacement rates early, BEVs gradually caught up :

Replaced Age

e ~1/2 were 6+ years old
e ~1/4% were 12+ years old

Replaced Types

e >4/5%s of replaced vehicles were gasoline-fueled (incl. conventional hybrid)

* non-hybrid gasoline replacement increased from 65% (in 2020) to 72%
* PHEVs replaced slightly more gasoline vehicles overall (incl. hybrids) and PHEVs
* BEVs replaced more non-hybrid gasoline vehicles and BEVs

- bd Replace?

Bottom line: Most rebated EVs replaced older, more polluting vehicles




CALIFORNIA

Summary & Select Findings: 2020 Vehicle Replacement DALV
(at the onset of COVID-19)

Context
* Program design and COVID-19 shaped impacts in 2020

Replacement Rates
* Replacement rates continue increasing — up to 86% in 2020. A (R CR———
— PHEVs produced strong replacement rates early, BEVs gradually caught up

Replaced Age

* 1/2 were 6+ years old
e >1/4% were 12+ years old

Replaced Types

e > 3/4%s of replaced vehicles were gasoline-fueled (incl. conventional hybrid)
e ~2/3"s were non-hybrid gasoline

* BEVs replaced more non-hybrid gasoline vehicles and BEVs

Vehicle Replacement is Increasing

Bottom line: Most rebated EVs replaced older, more polluting vehicles




EV Rebate Program Impacts: Select Publications A\ oo

Sustainable
Energy”

 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. Includes open-access data-summary appendix. Paper. TRB 2024 slides.

* N. Pallonetti, B.D.H. Williams, and B. Sa (2023, Oct.), CVRP Greenhouse Gas Emission Reductions and Cost-Effectiveness: 2021 Purchases/Leases, Clean Vehicle
Rebate Project. DOI: 10.13140/RG.2.2.28157.95207. Paper. CVRP Posting. GHG compilation.
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(Reverse Chronological, as of 5/2024. Additional related items.)
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e CVRP 2021 Data Brief: Vehicle Replacement (2024, Apr.). CVRP posting.

 NY Drive Clean Rebate: Vehicle Replacement & Rebate Influence thru 2022 (2024, Mar.).

 Amplifying Electric Vehicle Adoption in Disadvantaged Communities, Consumer Segmentation Roadmaps, and Additional Equity Considerations (2024, Jan). TRB posting.

e Pickup Trucks: The Path to Electrification and CVRP Participation Through Q1 2023 (2023, Dec.). CVRP posting.

e CVRP 2021 Data Brief: Consumer Characteristics (2023, Dec.).

e CVRP 2021 Data Compilation: Incentive Influence and MSRP Considerations (2023, Oct.).

 NY Drive Clean Rebates: Select Impacts Through 2021 (2023, Jun. 12). Paper. CSE posting.

 Lessons Learned About Electric Vehicle Consumers Who Rated the U.S. Federal Tax Credit ‘Extremely Important’ (2022, Jun. 15). Paper.

 Targeting Incentives Cost Effectively: ‘Rebate Essential’ Consumers in the New York State Electric Vehicle Rebate Program (2022, Jun. 13). Paper.

 Conference video: “HEC 2022 Panel - Electrification and Transportation,” opening pres. minutes 2—10; 40-min. panel total, (2022, May). Slides.

e CARB Video: “CVRP 2020 Data Brief: Consumer Characteristics,” time 1:05:43-1:26:09, (2022, Mar.). Slides. Related journal article.

« CARB Video: “Cost-Effectiveness of Greenhouse Gas Emission Reductions Associated with California’s Clean Vehicle Rebate Project in 2019 (and 2020),” time 2:01-2:31,
(2022, Feb.). Slides.

 Data from Statewide Electric Vehicle Rebate Programs: Vehicles, Consumers, Impacts, and Effectiveness (2021, Jul.).

 What Vehicles Are Electric Vehicles Replacing and Why? (2019, Nov.).

e Electric Vehicle Incentives and Policies (2019, Nov.).

 Targeting EV Consumer Segments & Incentivizing Dealers (2017, Jun.).

* Yale Webinar: “Supporting EV Commercialization with Rebates: Statewide Programs, Vehicle & Consumer Data, and Findings,” 58 minutes, (2017, Apr.). Slides.

* Electric Vehicle Rebates in Disadvantaged Communities: Evaluating Progress with Appropriate Comparisons (2016, Oct.)

e Characterizing California Electric Vehicle Consumer Segments (2016).

(Reverse Chronological, as of 4/2024. Additional related items.)
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