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Share increasing, but still very small
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Outline

Lecture 1: Why EV sales are so low (and how to increase them)

Lecture 2: Environmental benefits
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Response questions

1 What do you think the key determinants of electric vehicle
demand are?

2 The New York Times article suggests that EVs often save
consumers money. Yet they have very low market shares. What
are some reasons for that?
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Back to the energy paradox

Utility from owning car

u(mj)− cj − (pjmjej)/(1 + r) + ξj

[+] utility from driving mj miles

[-] up-front cost to buy (cj)

[-] lifetime cost to drive (pmej)/(1 + r)

[+/-] non-driving amenities (ξj)

Purchase EV (E) instead of ICE (I) if utility is greater.

Which the are biggest barrier to EV’s?

How would you design a policy to increase takeup?
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EVs can now compete on price (after subsidies) in
most segments
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EVs growth in US driven by numerous levels of
subsidies

Souce: NREL 2015
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Souce: NREL 2015

This is in addition to the federal tax credit of $2,500 to $7,500
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A recent NREL study estimated the impact of these
state level policies

Source: NREL 2015
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NREL (2015 Results)
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Should we subsidize Tesla’s?
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Elon Musk’s 2006 Tesla “master plan”

1 Build sports car

2 Use that money to build an affordable car

3 Use that money to build an even more affordable car

4 While doing above, also provide zero emission electric power
generation options

Source: The Secret Tesla Motors Master Plan
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https://www.tesla.com/blog/secret-tesla-motors-master-plan-just-between-you-and-me
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Are EV subsidies equitable?

Borenstein and Davis (2016) look at the incidence of energy
subsidies: appliances, alternative fuel vehicles, EVs

Qualified Plug-in Electric Drive Motor Vehicle Credit, an income tax
credit for electric and plug-in hybrid vehicles.

The size of this credit ranges from $2,500 to $7,500 depending on
the battery capacity of the vehicle.

For example, the Toyota Prius plug-in hybrid qualifies for a $2,500
credit whereas the Chevrolet Volt qualifies for a $7,500 credit.

15 / 60

https://www.journals.uchicago.edu/doi/full/10.1086/685597
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Credit is concentrated in the highest incomes

Souce: Davis blog summary
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https://energyathaas.wordpress.com/2015/07/20/are-clean-energy-tax-credits-equitable/
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Why is this?

Davis offers some possible explanations on his blog.

These credits are non-refundable. You can use these credits to
offset your tax bill, but you cannot go negative and receive a net
payment from the IRS like you can with the Earned Income Tax
Credit and many other tax credits.

electric vehicles may still only be affordable for relatively
high-income households. Even after the credit, electric and
plug-in electric vehicles are expensive compared to
equivalently-sized gasoline-powered vehicles.

In California, electric vehicles owners are allowed to drive in
high-occupancy vehicle lanes. The value of time is highly
correlated with income so this could help explain why this credit
is so highly concentrated in the highest income categories.

17 / 60



Electric
Vehicles

Prof. Richard
Sweeney

Intro

Subsidies
Tesla

Incidence

Charging

Environmental
Benefits

Wrap up
Future trends

Summary

Extra slides
Additional
background
figures

This is a general problem with EE subsidies

Souce: Borenstein and Davis (2016)
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Recent research suggests low and middle income
households are very elastic

Muehlegger and Rapson (2018) study the impact of the
Enhanced Fleet Modernization Program in California

Subsidies vary quasi-randomly by zipcode

Estimated demand elasticity is -3.9, implying that a subsidy that
decreases the buy-price of an EV by 10 percent will increase
demand for that EV by 39 percent

Unfortunately: small baseline quantity implies only a modest
increase in total number of additional EVs.

Punchline: it will take a LOT of money to get millions of these
on the road.
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Note on subsidy targeting and elasticity
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WSJ editorial highlights inframarginal point
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Main barrier isn’t price, it’s “range anxiety”
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Battery costs have come down and density increased
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Charging options

Many drivers of all-electric vehicles (EVs) and plug-in hybrid
electric vehicles (PHEVs) will charge their vehicles overnight at
home

AC Level 1 (120V )

2-5 miles of driving per hour of charging

AC Level 2 (240V)

10-20 miles of driving per hour of charging

costs about $2K to buy and install

DC Fast Charging

50-70 miles per 20 minutes of charging

Tesla has a unique port and charger system (called
superchargers)

28 / 60
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Chargers have been growing rapidly

29 / 60



Electric
Vehicles

Prof. Richard
Sweeney

Intro

Subsidies
Tesla

Incidence

Charging

Environmental
Benefits

Wrap up
Future trends

Summary

Extra slides
Additional
background
figures

US lags behind other countries
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Should we subsidize chargers instead of cars?

What are some arguments for / against this?
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Apartments rarely have charging

Source: Davis 2018
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This isn’t just about income

Source: Davis 2018
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Springel (2018) tries to answer this question in
Norway

Source: Springel 2018
34 / 60
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Finds at high levels its cheaper to subsidize stations

Source: Springel 2018
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Problem 2: Not all chargers are compatible

Source: Li 2017
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This is actually a common problem
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Implications of incompatibility

Source: Li 2017
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Should we mandate compatibility?

What do you think will happen to the market?

Li 2019 finds:

Under compatibility, firms would reduce investments in charging
stations.

Yet, the size of the electric vehicle market would still expand.

Policy would be welfare-improving even taking into account the
cutback in car manufacturer charging station investment.
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One example of complications that arise from
imperfect competition

Source: Guardian
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Why would Tesla do this?

Wanted to sell two quality levels in order to price discriminate

Cheaper to make one battery (75 kWh not 60kWh)

So profit maximizing to produce only high quality goods, but
destroy some of that value in the market place

This is the "damaged goods problem", and it arises in many
settings (ie computer chips).
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Policy increase EV takeup.
What are the environmental benefits

The primary motivation of subsidizing EVs is environmental.

How would you go about determining net benefits?

What are the key factors which would make EVs be more / less
socially beneficial?
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Is this hopeless?
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When are EV’s charged?
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How much are EV’s driven?

Many US households have two cars

Typically one is more efficient, and logs more miles (big trips,
further commutes etc)

Know EVs going to richer households.

How many actual ICE VMT are being replaced by EVs?

Notes that EV’s probably have higher embedded emission from
materials

That looks much worse if people aren’t driving them.
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Davis 2018 finds EVs driven MUCH less (on
average)

Source: Davis blog post (2018)
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https://energyathaas.wordpress.com/2018/11/05/all-charged-up-no-place-to-go/
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Expected to grow rapidly

BNEF Predicts cost parity in most markets in 2023.
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EVs will overtakes ICE soon ...



But share of miles driven will take a long time
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EV Summary

EVs are clearly the future of transportation, and many
governments have goals to supplant the ICE in the next decade.

Incredible progress has been made and firms are clearly going to
get better.

Main limitations these days aren’t price, but other attributes:
range, charging, power, etc.

Growth to date fueled by generous subsidies for the vehicles
themselves. Smart policy might target these other dimensions.

EVs only as green as the electric power grid.
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There are many EVs now on the market

Three types of EVs: HEVs, PHEVs, BEVs
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Wide range of models now offered

EV performance has always been good (its a more efficient
engine)

The main challenge remains range anxiety
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