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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)
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Program Design, Market Dynamics, & Data



Base Rebate Amount for Most Individuals At or Near 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 @@ - S5,000 % S2,500 % » » » » »
'/
S $ f’ )
Battery 3,000- 1,500—-
2,500 2,500 2,500 * 2,500%** 2,000%**
EVs 1 @% $5,000 * $2,500 * » » » » »
Plug-in Hybrid
S3,000 S1,500 S1,500 S1,500 S1,500 * S1,500** S1,000%***
EVs -
N
Zero-Emission
1538 $1.500 $900 $900 $900 $900 $900 $750
Motorcycles
Neighborhood EVs 51,500 $S900 $900 $900 $900 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 $1,500.
** Income-qualified consumers eligible for an additional $2,000.

[* ** Income-qualified consumers eligible for an additional 52,500. ]
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Program Design Shapes Outcomes (L] =ineffect during 2021, highiights  #p CEAN VEHICLE

‘- Y
as of Mar. 2010 as of Dec. 2013 Ya(s of Dec. 2014 / Jan. 2015 | as of Mar. 2016 as of Nov. 2016
* |ncentive stacking * Rebates per year * 30-month ownership |* S$250k-S500k income |* S$150k—-S300k income
permitted limit = 2 requirement cap (PEVs) \ cap (PEVSs) )
e 36-month ownership _ (retroactive) e +$1,500 forincome-  |* >20 UDDS electric
requirement as of May 2014 * Total rebate limit = 2 qualified households miles
. Rebates per year limit |* 18-month application (= 300% FPL), excluding |. L¢3 000 for income-
=20 window ZEMs qualified households (<
B 300% FPL), excl. ZEMs
| —~ ~ . /,
as of Jan. 2018 \ as of Jan. 2019 (as of Dec. 2019 \%\s of Apr. 2020 \( as of Apr. 2021 \
e S$150k—-$300k income * Stacking with CVAP  Total rebates limit=18 |l¢ Stacking with CVAP  2>30 U.S. EPA electric
;aerc):aolrz;;c]?clgir:]gd:-rl]O\(/m grant not permitted . Base MSRP < $60k (PEVs)|| 8rant permitted miles (45 UDDS)
FCEVs) y ° (retroactive) * 3-month application * Rebate Now _
, window * ‘as of Jan. 2021 preapproval option
* Rebate Now San Diego \ . , limited to income-
County preapproval pilot \_ 235 UDDS electric mlles/l’- +52,500 for income- qualified households,
with point-of-sale option e +$2,5007 for income- qgualified households, expanded to include S|
/ qualified households < 400% FPL, excl. ZEIVIy\VaIIey /
(< 300% FPL), excl. ZEMs

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 6
until 4/15/2021. 1 Change due to S500 decrease in standard rebate amounts (previous slide).
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2020-21 Results/Trends Should be Interpreted with Caution (COVID) 4
Applications Saw Dramatic Decline But Some Recovery

M BEV M PHEV M FCEV B Other
== .
® | o=
8,000 - SH 2 o~
B | g s L
2 | = Rebate applications for
8 |O = calendar year 2021
. 6,000- s g purchases/leases for
E 0 individuals spanned
o 1/1/2021—7/1/2022*.
5
© 4,000-
5 ‘II “ ‘h | 9% applied in 2022.
2.000- | “ ‘ |
0 II||HI|I!.|I || | |

2D1D 21311 2012 ED'IS ED‘I-‘-I EEI'IE ED‘[ﬁ 2[31? ED'IE EID‘IEJ 2(] 2023

Month of Rebate Issued

0 EDE‘l EDE

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



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

CALIFORNIA

#)) CLEAN VEHICLE

CVRP Consumer Survey Editions “@/¥ REBATE PROJECT

(shows rebates to individuals for plug-in EVs* only)

B N

2013-2015 | 2015-2016 | 2016-2017 @ 2017-2020 Z?ig;zig]zz Total
Edition Edition Edition Edition
Dataset

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

Survey Responses

(total n)** 19,460 11,611 8,957 32,524 13,997 86,549

Program Population

(N} <5+ 91,081 45,685 46,839 193,167 79,780 456,552

AN /

*Plug-in EV's (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 ‘
to evolving weighting practices..
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CVRP Consumer Survey Data Used “@/¥ REBATE PROJECT
(shows rebates to individuals for plug-in EVs only)
2018 2019 “2020” 2020-2022 2021
2013-2015|2015-2016 |2016-2017(2017-2020 purchases/ purchases/ purchases/ . purchases/
. . . . Interim Total
Edition Edition Edition Edition leases leases leases leases
Dataset
subset subset subset subset
Vehicle .
Purchase/ Sep. 2012 —|April 2015 —|[May 2016 —June 2017 — Jan. 2018 — Jan. 2019 — Jan. 2020 —|Dec. 2020 — Jan. 2021 |Sep. 2012 —
lease Dates May 2015 | May 2016 | May 2017 | Nov. 2020 Dec. 2018 Dec. 2019 Nov.* 2020| Sep. 2022 Dec. 2021 | Sep. 2022
Survey
Responses | 19,460** | 11,611** 8,957** | 32,524** 14,757 8,991 4,331** | 13,997** 7,694** 86,549
(total n)
Program 78,591 61,277
Population 91,081 45,685 46,839 193,167  (filtered subset of (filtered subsetof 26,463 79,780 45,261 456,552
(N)*** weighted Edition) weighted Edition)

* ~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

evolving weighting practices.
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CVRP Consumer Survey: Weighting Detail /¥ SEBATE PROJECT

* Each survey edition is individually weighted to represent the program population

along the dimensions of vehicle category, vehicle model, buy vs. lease, and county.

— Weighting for the 2017-20 Edition & 2020-22 Interim Dataset also included year of
purchase/lease.

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

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

— Weighting for the 2021 subset also includes rebate type (Standard Rebate vs. Increased Rebate).

* Summary of weights, 2021 purchases/leases:

0.29 0.999 1 2.72




Vehicle Replacement



Center for

Vehicle Replacement: Select Resources O Sustainable

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.

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.

e 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.

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

* CVRP 2020 Data Brief: Vehicle Replacement
e Data from Statewide Electric Vehicle Rebate Programs: Vehicles, Consumers, Impacts, and Effectiveness (2021, Jul.)

<

L)

)

<

L)

L)

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

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

* 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.)

Reverse chronological as of 6/2023; key resources marked with a diamond bullet.


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%E2%80%932015-edition
https://cleanvehiclerebate.org/eng/content/summary-disadvantaged-community-responses-electric-vehicle-consumer-survey-2013%E2%80%932015-edition
https://cleanvehiclerebate.org/eng/content/summary-documentation-electric-vehicle-consumer-survey-2013-2015-edition
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://cleanvehiclerebate.org/en/content/presentation-cvrp-2020-data-brief-vehicle-replacement
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
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Do EVs Get Used? AUy GLEAN VEHICLE,
2021 Purchases/Leases

Replaced a vehicle with their rebated plug-in EV

100%
- 36%
T 80%
Q
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& 40%
=
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W 20%
)
=
0%

CVRP Consumer Survey, 2020-2022 Interim Dataset.
n-value is filtered and question-specific.




Vehicle Replacement has Increased QAR

Replaced a vehicle with their rebated plug-in EV

100%

85% 86% 86%
80% 76% /8%
65%

60%

40%

20%

Weighted Percent of Rebates

0%
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

Overall datasets: 86,549 total survey respondents weighted to represent 456,552 rebate recipients.
n-values are filtered and question-specific.
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Vehicle Replacement Has Long Been High for PHEVs, A CLEANVEHICLE,
BEVs Gradually Caught Up

Replaced a vehicle with their rebated plug-in EV

100%

89%
90% 86% 359, 859 86% =

80%

70%

60%

BEV 599

Weighted Percent of Rebates

50%
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

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=14,721; CY 2019 n=8,970; CY 2020 n =4,322. 2020-2022 Interim Dataset: CY 2021 n = 7682.

n-values are filtered and question-specific.




Vehicle Age & Types Replaced
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What Vehicles Have Rebates Helped Replace? /P REBATE PROJECT

2021 Plug-in Electric Vehicle Purchases/Leases

Gasoline | NN 72%

All-battery electric 11%

Conventional hybrid B | 9%

Plug-in hybrid 7%

| i "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 [ 2011-2015 2016 or later

Follow-on replacement questions shown only to those that responded they replaced a vehicle with their rebated EV. G
CVRP Consumer Survey 2020-2022 Interim Dataset. Filtered, question-specific, n = 6,493.
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What Vehicles Have Rebates Helped Replace? o7 REBATE PROJECT
2020 Plug-in Electric Vehicle Purchases/Leases

Gasoline [ 65%
All-battery electric 14%
Conventional hybrid B 11%
Plug-in hybrid 9%
Diesel [l 1% "Describe your previous vehicle that you replaced

Hydrogen fuel-cell |0.4% (or plan to replace) with your [rebated EV]"

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 M 2003-2008 [12009-2014 [12015-2020

Follow-on replacement 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.
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What Vehicles Have Rebates Helped Replace?

2019 Plug-in Electric Vehicle Purchases/Leases

Gasoline | 65%

Conventional hybrid B 12%
All-battery electric
Plug-in hybrid
Diesel | 0.9% "Describe your previous vehicle that you replaced

Hydrogen fuel-cell (or plan to replace) with your [rebated EV]"

Compressed natural gas

Other alternative fuel

Total 7% 19% 28% 45%

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

Model Year: M 2001 or earlier m2002-2007 2008-2013 2014-2019

Follow-on replacement questions shown only to those that responded they replaced a vehicle with their rebated EV. Q
CVRP Consumer Survey: 2017-2019 edition. Filtered, question-specific, weighted n = 4,465.




What Vehicles Have Rebates Helped Replace?
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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 B
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

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

\
Follow-on replacement questions shown only to those that responded they replaced a vehicle with their rebated EV. g8\  Center for

20 CVRP Consumer Survey. 2016-2017 edition, trimmed to start November 2016, weighted n=4,695 ~ “ oustainable Energy
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Replaced Vehicle Age <L

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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™~ PN
™ N
o
N X
o o Q o
0 %o\c’o ™ c>\°% ™M
30/) o oNooo\ 0 N
N o O NS N
e O X O N\o
- N A <
QD N o
o %
Q ~ X
2 O X o
O HOY X & ° = & S
(0} < o o0)
ge) N o — © -~ S X —
o
LN (= o o\\—l o\
= Hoo\o o < — <
- X m X ° ' — —
(o70] N TN N — X
o — — — i —
Q o v —
o X
< 10% I°‘I I
0% n O I~ n O N~ n O N~ n O N~ n W N~
< < <+ ¥ 3 ] I R IR B I ST o o ~ IR B I ST I B B R SN
M h O > > > > M 1 O > > > > Mm O > M th O > > > > M h O > > > >
-t = =S O O O 0O -t = a4 O O O O - = (@) -t = a4 O O O O -t = = O O O 0O

Follow-on replacement questions 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. n-values are filtered and question-specific.




Vehicle Types Replaced by 2021 Plug-in EV Purchases/Leases 4a&Lia e

>

100%
18%
30%
0
1% Replaced Type:
s
-
v EV (incl. FCEV
S 60% ( )
Y Other alternative fuel
5 ® Conventional hybrid
= .
< 7 Diesel
2D 40% :
<, B Gasoline
=
20%
0%
Follow-on replacement 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 = 6,513.




Vehicle Types Replaced by 2020 Plug-in EV Purchases/Leases 4pSi vt

100%
24%
80%
Replaced Type:
c
3 60% EV
- .
Q Other alternative fuel
B B Conventional hybrid
= .00 .
._ED 40% Diesel
GJ B Gasoline
=
20%
0%
Follow-on replacement 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 = 3,725.




What Vehicle Types Have Plug-in EV Rebates Helped Replace Over Time? {i CLEAN VEHICLE
(stacked)

100% "y
° 17%
i 26% 23% 21% 24% 18%
80% L% 1%
o o)
1%  [10% 1% 9%
= 27 40 12% 12% o 10% 1% O EV (incl. FCEV)
0 % .
% 60% 5% 1% ’ 1% Other alternative fuel
= Conventional hybrid
Q .
% 40% Diesel
O B Gasoline
=
20%
0%

2013-2015 2015-2016 2016-2017 201/7-2020: 2017-2020: 2017-2020: 2020-22 Int:
CY 2018 CY 2019 CY 2020 CY 2021

CVRP Consumer Survey Edition or Purchase/Lease Year

Follow-on replacement questions 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. n-values are filtered and question-specific. @




Weighted Percent
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What Vehicle Types Have Plug-in EV Rebates Helped Replace Over Time? {i CLEAN VEHICLE,
(unstacked)

Gasoline Diesel Conventional hybrid Other alternative fuel EV (incl. FCEV)
2
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Follow-on replacement questions 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. n-values are filtered and question-specific. e




Weighted Percent

“Essential” and “non-Essential” Rebates Replace Similar Vehicle Types
2021 Purchases/Leases

100%
17% 19%
0 0.1% -
20% 3 0% 0 Replaced Type:
0.5% 1% EV (incI. FCEV)
60% Other alternative fuel
Conventional hybrid
40% 1 Diesel
B Gasoline
20%
0%
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.
Follow-on replacement 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 = 6,485.



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

What Vehicle Types Have “Essential” Rebates for Plug-in EVs Helped Replace?

2020 Purchases/Leases

100%

380%

60%

40%

Weighted Percent

20%

0%

24%

Rebate-Essential Participants

24%

Non-Rebate-Essential Participants

/,

&)\ CLEAN VEHICLE
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Replaced Type:
EV

Other alternative fuel

B Conventional hybrid
7 Diesel

B Gasoline

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

Follow-on replacement 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 = 3,704.



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

Replaced-Vehicle Technology Types by Rebated-Vehicle Technology Type

2021 Purchases/Leases

Weighted Percent

100%

80%

60%

40%

20%

0%

2%

PHEV BEV

Replaced Type:

All-battery electric

1 Plug-in hybrid

Hydrogen fuel-cell

Other alternative fuel

B Conventional hybrid

T Diesel

B Gasoline

Follow-on replacement 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 = 6,513.
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Replaced-Vehicle Technology Types by Rebated-Vehicle Technology Type

2020 Purchases/Leases

100%

380%

60%

40%

Weighted Percent

20%

0%

PHEV BEV

Replaced Type:

All-battery electric

-1 Plug-in hybrid

Hydrogen fuel-cell

Other alternative fuel

B Conventional hybrid

7 Diesel

B Gasoline

Follow-on replacement 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 = 3,725.
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Weighted Percent

Replaced-Vehicle Technology Types by Rebated-Vehicle Technology Type #)p CLEAN VEHICLE

9,  REBATE PROJECT

Over Time
100% Replaced Type:
© 5% 5% . ,
o e e - = 14% ) 16% 15% 17% 13% All-battery electric
16%| 9%l |ogul (187 |17 | 23% _
80% — e 6% 7% 2% . .
1 Plug-in hybrid
0
60% FCEV + Other
alternative fuel
40% @ Conventional hybrid
20% 7 Diesel
B Gasoline
0%
" © - . g . . " © - .. g . y
S P P S0 o N O = — S P P S Ro O = —
N N N SO RO o o~ N N N SO RO &0 o~
| | | | N | N I8 N | | | | N | N I & N
™ LN O ~ ~ ~ I N ™ LN o) ~ g iy P N
5 & & 5% 3% 35 25| & & & E% 2% 25 83
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Follow-on replacement questions 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 = 6513. n-values are filtered and question-specific.
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Follow-on replacement questions 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 = 6513. n-values are filtered and question-specific.
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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: 2021 Vehicle Replacement SV

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

* 86% overall and 89% for PHEVs N I CR—
— PHEVs produced strong replacement rates early, BEVs gradually caught up e .

Replaced Age

'ehicles Have Rebates Helped Replace?
ug-ir Electriz Vehide Purchases/Leaces
o . I Z + Gasotis | | ot
Ak bis ey Wstic | 1%
|
" ':.'.l'L.A. STl
o pban i mplars)

Carresnliznad Halua:

« ~1/4" were 11+ years old

Replaced Types el

» >4/5%s of replaced vehicles were gasoline-fueled (incl. conventional hybrid) I i i Ii ”
* 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

Bottom line: Most rebated EVs replaced older, more polluting vehicles
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Related Research: Replacement Behavior & Impacts A GLEAN VERICLE,

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

Nicholas Pallonetti, Brett D.H. Williams

Center for Sustainable Energy, 3980 Sherman St Suite 170, San Diego CA 92110, USA

Ve h | C I e Re b ate P rOj ect (EVS36) et

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 B 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 l I l O Iva I O n S a I I W a I I I I g a Ve a p p e | 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 B Standard Rebate: non-Tesla BEVs

r e b a t e rebated EVs replaced older, gasoline-fucled vehicles and that most consumers would have altered their ¢
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% 109 200 30% 40% 500
Weighted Percent of Rebates

'|'\-I'rl"|'|

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

What Vehicles Are Electric Vehicles Replacing and Why?  tate vehicle rebate (CVRP) were not available for a [model] or any Ay CLEAN VEHICLE.

 Replacement motivations and what might have happened without the

reais o the ki < 15 Mo Cl ]
1 D "y T & - Alternative Scenario Without CVRP Survey Edition
iaal b e b 20152016 |
=] rin .i_. 3 o sie I FY P - = urchased/leased this exact vehicle anyway ~ 2016-2017 |, - 0o
=] Afx il O, e Mmgrarrs S

2017-2015 | 30
2015-2016 | 230 Entered car market

AL CRNIA ot made any purchase/lease at all 2016-2017 | 2% 1/4
PRI Yo P JBre ot L5 2017-2018 | 1
I ‘:LE.‘E".N UEH:CL[ 2015-2016 | 1%
Nisb Al lamiisa 2050 e urchased/leased a new non-PEV instead 2016-2017 I 1% ——————————| > Switched to EV
EQ 3 T 2017-2018 | 12%
*,r, REBATE PROJECT . 20152016 I 1%
urchased/leased aless expensive version 2075201 i EV added
- I
f the same model 2017-201 I 12% ™ 2/5
2015-2016 | 52 EV changed

Purchased/leased a different [new] PEV 2016-2017 | 555
2017-2018 | % 1/4

Rebate

2015-2016 5%
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%
0% 10% 20% 30%

Percent of Total

CVRP Consumer Survey: 2015-2016 edition: weighted, question n= 11,461
BECC 2019 2016-2017 edition: weighted, question n=8,930 @

2017-2018 interim dataset: weighted, question n=17,880

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

CVRP Greenhouse Gas Emission

Reductions and Cost-Effectiveness
2020 Purchases/Leases

* 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

at a cost of $246-5301/ton of Rebate Essential GHG reductions ||
Ll

All Types PHEV BEVX FCEV Standard Increased

Rebates Rebates

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



CALIFORNIA

CLEAN VEHICLE
REBATE PROJECT

Funding Availability Has Been Regularly Disrupted <L
(as of Sept. 2021)

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. 23 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.

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


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

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%
34% 85% 86% 86%

2019 2020
Purchase/Lease Year

80%
60%
40%

20%

0%

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.




Incentive impact is increasing: Is it too soon to phase them out?

Common paradigm

Replaced a vehicle with their plug-in EV | #

Market Transformation

R
LN
00




Vehicle Replacement is Increasing AUy GLEAN VEHICLE,

Replaced a vehicle with their rebated plug-in EV

80%

60%

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 @
and question-specific.
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Model-Year Distribution of Vehicles Replaced <L
by 2017-18 Edition Survey Respondents

sl
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BECC 2019 CVRP Consumer Survey, 2017-2018 edition: weighted, question n= 14,677
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Summary & Select Findings: 2020 Vehicle Replacement SV
(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. R
— PHEVs produced strong replacement rates early, BEVs gradually caught up

Replaced Age

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

Replaced Types

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




Center for
Across Four States, Do EVs Get Used? /,\/gﬁset%;fb'e

Replaced a vehicle with their rebated clean vehicle

100%

34%

80% 77% 78% 79%
60%
40%

20%

0%
CVRP MOR-EV CHEAPR Drive Clean NY
Sep 2012 — Dec 2019 Jun 2014 —Dec 2019 May 2015 - Sep 2018 Mar 2017 — Dec 2019

Weighted n-values are filtered and question-specific.
Overall datasets: 80,557 total survey respondents weighted to represent 380,700 rebate recipients.




Center for

EV Rebate Program Impacts: Select Publications A\ SUstainable

(Reverse Chronological, as of 10/2023) " Energy"

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.H. Williams and N. Pallonetti (2023, Mar.), Rebate Influence on Electric Vehicle Adoption in California, 36th International Electric Vehicle
Symposium (EVS36), EDTA, Sacramento CA, USA. Paper. CSE posting. Precursor slides. Conference slides with updates.

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.

B.D.H. Williams (2023, Apr.), Assessing progress and equity in the distribution of electric vehicle rebates using appropriate comparisons,
Transport Policy, 137, 141-151. DOI: 10.1016/J.TRANPOL.2023.04.009. Paper. CVRP posting. CSE posting. Precursor video. Slides.
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 Conference video: “HEC 2022 Panel - Electrification and Transportation,” opening pres. minutes 2—10; 40-min. panel total, (2022, May). Slides.

 CVRP 2020 Data Brief: Vehicle Replacement, (2022, Jun.).

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

e CARB Video: “Cost-Effectiveness of Greenhouse Gas Emission Reductions Associated with California’s Clean Vehicle Rebate Project in 2019 (and
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