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Vehicle electrification effectiveness
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_ New global electric car registrations and automobile market
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Vehicle electrification equity --- need improvements

- EV buyers . .”‘
- Mostly male, high-income, highly educated, B Insurance

homeowners, +1 cars, charge at home (Hardman et al. 2021) | £ Bauer et al. G

ICCT 2021

30.0%

« EV products

- Mostly expensive high-end

20.0%

< EV incentives
— Lack of equity consideration
- CA setincome eligibility
- NASEM phase 3 report recommends more equitable

10.0%

Vehicle ownership cost as percent of income

0.0%

design of EV purchase subsidies R . R e
Household income
g EV Ch arg I n g I nfrastru Ctu re Figure 1. Total cost of vehicle ownership as percent of income, by annual household income.

— Chargers are not equitably distributed
- Public charging 2-4 times more expensive than home charging (Electrify America, 2019)

< Low-income consumers
— More likely exposed to transportation emissions; spent a higher income portion on transportation
- Benefit more from vehicle efficiency improvement(Greene & Welch, 2017)
- Missed benefits from vehicle electrification
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Can “free-charged used-PEV for low-income communities”
Improve vehicle electrification equity AND effectiveness?

- Value of “free” charging ‘
2
- Affordable used PEVs 2
o < .
: O Free charging
- Used-PEV demand reinforces £ + discounted
new-PEV demand 0 8 USEdPEY?
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Value of Free CHOOSE:
(Shampanier et al. 2007)

m$10 Gift Card = $20 Gift Card
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Value of free charging

Perceived Benefit

- Applications with observed value of free 4
-~ Candy Choice (Shampanier et al. 2007)
-~ Supermarket Food (Diamond and Sanyal 1990) 4 |
— Hotels and Free Breakfast (Nicolau & Sellers 2012) N bl e

— Test Preparation (Chandran & Morwitz 2006)
— Airfare (Nunes and Park 2003)

- Highway Tolls (Gaker et al. 2011)
-~ Free Parking (Wolbertus et al. 2018) \ > e

Perceived Benefit Curve
(Value — Price when P>0)

- Marketing and behavioral economics research has

found a special valuation at a free price

- Likely due to emotional affect and not due to transactional

: e : (Maness and Lin, 2019)
cost or mapping difficulties

\  All Free Charging,
Y\, Advanced Technology

— This effect was found for both standalone products and
bundles with free additions

All Free Charging,
Base Technology

BEV Sales Difference (%)

- (Maness and Lin, 2019) modeled impact of free
charging on EV sales

20.0% 51 Value of Free Charge

—————

< On-going survey on perceived value of free charging
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Free charging implies significant incentive value
to used PEV buyers

- Lack of residential charging,
$7382 barrier if public
charging available(Ou et al. SEv cacoline vehicle
2018); even higher if not

Amortized shadow
value of home
charging based on

- |t causes $950/yr higher to $7.500 (Ou et al. 2018) Model-year 2020:
own a 5yo BEV than a5yo GV Cost component
z +$950 B Fuel
- With free charging close to : 4860 Maintenance
home (hOW?), 5yo BEV 5 $5000 I M Insurance
becomes $860/yr cheaperto - W purchase
own than a 5yo GV S =0~ New vehicles
1]
. . E Bauer et al.
- Greater impact if value of 32,500 ICCT 2021
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L | |}
Low-end BEV available in Model 3
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free-charged used-PEV for low-iIncome communities to
Improve vehicle electrification equity AND effectiveness

equity of
vehicle electrification

Free

charging
to low-
income Used PEV
at adoption
f by low-
4\ =\ income
Used PEV qp
price Effectiveness of
vehicle electrification

New PEV
adoption
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Equity --- EV ownership by low-
income population ——

Free charging
+ discounted
used PEV?
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Some research questions

« Which low-iIncome communities to start?
- No equity benefit without effective adoption

 Scale and cost of such "free charging” programs?
e How should it be funded?
 Will abuse/overuse occur? How to manage?

- How to quantify the benefits?

— Air quality in low-income communities; transportation cost savings; positive externality
to new PEV market; overall GHG reduction
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Conclusions

e Free-charged used-PEV for low-income communities to
Improve vehicle electrification equity and effectiveness

— As an idea for further analysis and discussion
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