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Introduction and summary

The benefits of electric vehicles (EVs) are wide-ranging and well-documented.
Electric vehicles have fewer tailpipe emissions than internal combustion engine
(ICE) vehicles, leading to public health benefits associated with better air quality;'
they are also quieter.” Furthermore, they reduce U.S. dependence on foreign oil,
which is beneficial for national security.® Electric vehicles can have significantly
lower fuel costs and total costs of ownership, compared with gasoline-powered
vehicles.* Importantly, they are one of the most promising ways of reducing
carbon emissions from the transportation sector,® which is the largest contributor

to U.S. greenhouse gas emissions.

Although the electric vehicle market is growing, it comprises a small percentage
of cars on the road. Issues such as initial cost, range, model availability, knowledge
gaps, and the availability of charging infrastructure continue to inhibit vehicle
deployment. Government has a strong interest to support the developing electric
vehicle market and promote innovation in this sector. Yet progressive leaders who
want to incentivize sector growth may not be aware of the existing policy options
and, more importantly, of those policies’ effectiveness in actual electric vehicle
deployment.

This report assesses policies that could be effective at increasing the share of light-
duty plug-in electric vehicles (PEVs)—small vehicles that can be plugged in to a
power source. First, it surveys national-level policies in the United States, Norway,
and China. Then, it conducts a quantitative analysis of what policies have worked
at the state level in the United States.

The report focuses on policies targeted at vehicles rather than charging
infrastructure. Although many states have additional policies specific to
charging infrastructure, in the analysis, these were not considered in depth due
to the added scope and complexity of the issues. There is great anticipation
regarding the role of forthcoming funds available to states through the

Volkswagen Mitigation Trust (see text box below), which can complement
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existing state polices and help to build out charging infrastructure. Since a
retrospective review is not yet possible, and the funds are available primarily for

charging infrastructure, they also are not considered here.

Volkswagen Mitigation Trust

Volkswagen agreed to settlements to resolve the federal government’s allegations that
the company cheated emissions standards.” Of the settlement funds, $2.7 billion will
be used to establish an Environmental Mitigation Trust. Over the next 10 years, states
and territories may use the funding available to them in this fund to invest in specific
transportation projects that are proven to reduce nitrogen oxide (NOx) emissions.
States may allocate up to 15 percent of their funds to build electric vehicle charging
infrastructure.® Outside of the Mitigation Trust, Volkswagen will also invest $2 billion

in charging infrastructure and in the promotion of zero-emission vehicles—such as
battery electric vehicles, plug-in hybrid electric vehicles, and fuel cell electric vehicles.

While this report focuses on the policies targeting vehicles, it also finds that
financial incentives for charging infrastructure are some of the most effective ways

to influence the share of PEVs in a given state. Other key findings include:

* Excluding California, the zero-emission vehicle mandate is the best predictor of

states with high plug-in electric vehicle market shares.

Financial incentives for vehicles, such as rebates and tax credits, are very

effective.

* Free high-occupancy vehicle (HOV) lane access is useful—but less so outside
of California.

* On average, state government fleet acquisition requirements are poor predic-

tors of government fleet market share; however, in some cases they have proven

effective.

Eliminating emissions testing fees or licensing fees does little to increase sales.

Policies that are aimed at raising revenue for infrastructure by increasing licens-

ing fees do so without inhibiting market growth.

As states take on an increased leadership role promoting electric vehicles, they

should consider what policies put more of these vehicles on their roads.
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Overview of EV technology

“Electric vehicles” is a broad category that can mean different things in different
situations. To avoid confusion, this report generally avoids using the term “electric
vehicle” When the term is used, it is intended to represent all vehicles that can
run on some form of electric power. Figure 1 shows the different types of electric

vehicles and some example models.

Vehicles

The first commercial electric vehicle hit U.S. streets in 1897, and, in the early
1900s, electric vehicles made up one-third of all vehicle sales.” Concerns about
battery range, coupled with the cheap availability of gasoline, led the ICE vehicle
to dominate the market throughout the 20th century. However, electric vehicles

could once again become the vehicles of choice in the United States.

This report focuses on the benefits of and policies related to the deployment

of plug-in electric vehicles (PEVs), which made a resurgence in U.S. markets
during the early 2000s." PEVs can be charged in whole or in part by an off-board
electric power source. This is distinct from hybrid electric vehicles (HEVs), which
supplement an internal combustion engine with battery power—often charged
through regenerative braking—but cannot be plugged in. The most popular HEV
in the United States is the Toyota Prius."
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FIGURE 1
Electric vehicle classifications and example models

Hybrid electric vehicle (HEV)

/ Example: Toyota Prius

( Fuel cell electric vehicle (FCEV)
_) Example: Honda Clarity Plug-in hybrid electric vehicle (PHEV)

Electric Example: Chevrolet Volt

R Plug-in electric vehicle (PEV)
vehicle

Battery electric vehicle (BEV)
Example: Nissan Leaf

Source: Author

Plug-in electric vehicles are further divided into plug-in hybrid electric vehicles
(PHEVs) and battery electric vehicles (BEVs). PHEVs typically run on electricity
for shorter ranges—currently up to about 40 miles—then switch over to a
gasoline-powered ICE when the battery is depleted. BEVs run only on electricity;
they typically travel up to 100 miles on a single charge, and high-end models can

reach up to 250 miles."

Fuel cell electric vehicles (FCEVs)—another kind of electric vehicle distinct from
PEVs—use an electric motor instead of an ICE to power the wheels; however,
instead of plugging into the grid to recharge, FCEV storage tanks are filled with
hydrogen gas, which generates electricity when combined with oxygen in the air.

(see text box for more information)

Fuel cell electric vehicles

FCEVs operate by using hydrogen or another fuel to create electricity and power an
electric motor. With high energy efficiency, lower life-cycle carbon emissions than
internal combustion engines, and water as the sole exhaust byproduct, FCEVs offer a
clean alternative to conventional light-duty vehicles and battery electric vehicles.'
To date, there are just three commercial FCEV models available in the United States,
and several states have FCEV-supportive policies on the books, such as rebates, tax
exemptions, credits, and rules regarding hydrogen infrastructure.’ From 2013 to
2017, only 3,035 FCEVs were registered in the United States, compared with 651,972
PEVs.™ In addition to being a more nascent technology than BEVs, FCEVs face similar
but earlier-stage deployment challenges for related hydrogen fueling infrastructure.
Major hydrogen production sites exist across the United States, but hydrogen fueling
stations remain limited to 38 locations in California.’
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Charging infrastructure

PEVs can be connected to the electricity grid and recharged through charging
infrastructure—sometimes referred to as electric vehicle supply equipment
(EVSE). The types or levels of charging infrastructure are commonly defined as
Level 1, Level 2, and direct current (DC) fast chargers. As battery technology
improves, vehicles will be able to go farther on a single charge.

TABLE 1
Characteristics of different charging infrastructure

Estimated
charging time
Charging to provide 80  Installation Typical Vehicle
level Voltage miles of range  cost per unit locations restrictions
Level 1 120V 16 hours $0-5$3,000 Home All vehicles
can use

Level 2 240V (residential) 3.5 hours $600-$12,700 Home, All vehicles

208V (commercial) workplace, can use

and public
Direct 480V 30 minutes $4,000-$51,000 Public PHEVs cannot
current fast typically use;
charger charging
connectors vary

Tesla 480V 15 minutes Installed, owned, Public Only Tesla can use
Supercharger and operated

by Tesla

Sources: Office of Energy Efficiency and Renewable Energy, “Vehicle Charging,’available at https://www.energy.gov/eere/electricvehicles/
vehicle-charging (last accessed April 2018); Mia Yamauchi, “Tesla Charging: The Complete Guide to Charging at Home, in Public and
Autonomously, Plugless Power, available at https://www.pluglesspower.com/learn/tesla-model-s-charging-home-public-autonomously/
(last accessed April 2018); ChargePoint, “Driver's Checklist: A Quick Guide to Fast Charging,"available at https://www.chargepoint.com/files/
Quick_Guide_to_Fast_Charging.pdf; Office of Energy Efficiency and Renewable Energy, Enabling Fast Charging: A Technology Gap Assessment
(US. Department of Energy, 2017), available at https://www.energy.gov/sites/prod/files/2017/10/f38/XFC%20Technology%20Gap%:20
Assessment%20Report_FINAL_10202017 pdf.

All commercially available PEVs can generally use the same Level 1 and Level 2
charging equipment.'” Tesla has a proprietary plug and DC fast charger called
the Supercharger, which can only be used by Tesla’s vehicles.'® Extreme fast
chargers, operated at 800 volts, have also been proposed, though they are not yet
commercially available."” Adding these chargers could add a host of challenges to
those already complicating the PEV market. For example, extreme fast chargers
would need to be compatible with existing BEVs, and the high rate of energy
transfer between charger and grid would require heavy cables and additional

cybersecurity measures.*
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State of the PEV Market

Large-scale PEV deployment is necessary to achieve significant carbon emissions
reductions in the United States. Yet, despite a variety of national and subnational

goals and commitments related to electric vehicle deployment, market growth has

been slow.
FIGURE 2
Monthly plug-in electric vehicle sales, 2013-2017
M Battery electric vehicle sales I Plug-in hybrid electric vehicle sales
20,000
15,000
10,000
5,000
0
2013 2014 2015 2016 2017
Source: Alliance of Automobile Manufacturers, "Advanced Technology Vehicle Sales Dashboard," available at
https://autoalliance.org/energy-environment/advanced-technology-vehicle-sales-dashboard/ (last accessed April 2018).

From 2013 to 2017, the United States added 651,972 PEVs, reaching an overall
market share of 1.19 percent in 2017.>' While there has generally been an increase
in PEV sales over time, market growth has risen inconsistently on a month-to-

month and quarter-to-quarter basis. (see Figure 2)
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FIGURE 3
Plug-in electric vehicle sales by state, 2013-2017

Battery electric vehicle sales Plug-in hybrid electric vehicle sales
200,000
172,583 167,477
154,734 157,178
150,000 ==——
—_—
100,000 [
—— New York - Texas
50,000 ‘ Texas New Jersey
Florida Michigan
—— Washington —— Florida

Georgia New York

0
California  All other states California All other states
and the District of and the District of
Columbia combined Columbia combined

Source: Alliance of Automobile Manufacturers, "Advanced Technology Vehicle Sales Dashboard," available at
https://autoalliance.org/energy-environment/advanced-technology-vehicle-sales-dashboard/ (last accessed April 2018).

The electric vehicle market in the United States is largely driven by what happens
in California. Despite representing just 12 percent of the country’s population,
California typically represents more than half of PEV sales, 20 percent of HEV
sales, and nearly 100 percent of FCEV sales in the United States.” If California
were a country, it would have ranked 3rd globally for PEV market share in 2016.%

Outside of California, PEV sales vary widely by state. (see Figure 3) New

York, Georgia, Washington, Florida, and Texas follow California in terms of

the number of PEVs sold between 2013 and 2017. Most of the top PEV-selling
states added more BEVs than PHEVs during this time period, but New York had
more PHEVs than BEVs.

In terms of overall market share, California, Washington, Oregon, Hawaii, Georgia,
and Vermont stand out. (see Table 2) California, Washington, and Georgia rank
highly for both total sales and overall market share. Considering government fleet
vehicles alone, New York, Indiana, Massachusetts, and Rhode Island boast far higher
market shares than their respective market shares for all vehicles combined. In most
states, retail market share tends to be higher than the market share for government
or private fleets—such as rental cars, taxis, and corporate cars. California leads in
terms of overall, retail, and government market shares but not private fleets. The
District of Columbia just exceeds California in terms of private fleet market share.
Across all states, the private fleet market share of PEVs was less than 0.75 percent
and less than the overall PEV market share in that state.
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TABLE 2

Market shares of plug-in electric vehicles by state, 2013-2017

Percent
of all new
vehicles

State
California
Washington
Oregon
Hawaii
Georgia
Vermont

District of
Columbia

Colorado
Connecticut
Massachusetts
Utah

Arizona
Maryland
New Jersey
New York
Delaware
Maine
Michigan
Nevada
Rhode Island
Virginia
Wisconsin
Florida
lllinois

Minnesota

Percent
Government Private of all new

Retail fleet fleet State vehicles
3.81% 3.59% 0.64% New Hampshire
2.14% 2.63% 0.15% Alaska
2.07% 1.91% 0.36% Idaho
2.36% 0.29% 0.09% Indiana
1.45% 0.40% 0.04% Kansas
1.20% 1.96% 0.28% Missouri
1.48% 0.17% 0.73% New Mexico

North Carolina
1.18% 1.09% 0.03% .

Ohio
0.82% 0.97% 0.41% X

Pennsylvania
0.78% 1.73% 0.07%

Tennessee
0.94% 0.35% 0.04%

Texas
0.72% 0.30% 0.07%

lowa
0.76% 0.64% 0.06%

Kentucky
0.60% 0.30% 0.09%

Montana
0.59% 3.05% 0.15%

Nebraska
0.52% 0.21% 0.13% .

South Carolina
0.51% 0.41% 0.07%

Alabama
0.45% 0.73% 0.32%

Arkansas
0.59% 0.66% 0.32% .

Louisiana
0.52% 1.34% 0.05% o

Mississippi
0.53% 0.76% 0.03%

North Dakota
0.51% 0.12% 0.07%

Oklahoma
0.45% 0.28% 0.09%

South Dakota
0.51% 0.53% 0.06% o

West Virginia
0.41% 0.44% 0.21% .

Wyoming

Source: Alliance of Automobile Manufacturers, “Advanced Technology Vehicle Sales Dashboard," available at
https://autoalliance.org/energy-environment/advanced-technology-vehicle-sales-dashboard/ (last accessed April 2018).
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Government  Private
Retail fleet fleet
0.49% 0.88% 0.05%
0.31% 0.13% 0.06%
0.36% 0.20% 0.04%
0.31% 1.69% 0.05%
0.32% 0.15% 0.14%
0.34% 0.36% 0.09%
0.32% 0.25% 0.07%
0.38% 0.12% 0.05%
0.28% 0.17% 0.05%
0.37% 0.41% 0.13%
0.34% 0.27% 0.03%
0.32% 0.14% 0.04%
0.26% 0.19% 0.05%
0.18% 0.12% 0.05%
0.29% 0.08% 0.05%
0.27% 0.37% 0.02%
0.21% 0.00% 0.02%
0.14% 0.15% 0.05%
0.10% 0.00% 0.07%
0.10% 0.03% 0.02%
0.07% 0.10% 0.05%
0.09% 0.00% 0.01%
0.15% 0.15% 0.03%
0.15% 0.04% 0.01%
0.10% 0.02% 0.05%
0.15% 0.17% 0.02%




Barriers to PEV adoption

Although the PEV market is growing, PEVs still comprise a small percentage of
cars on the road. Barriers to PEV adoption have prevented these vehicles from

gaining large market share. These barriers include:**

* Cost and range
* Model availability
* Knowledge gaps

. Charging infrastructure

In a survey of drivers in California and nine Northeast states, consumers cited—in
rank order—lower purchase price and being able to drive 200 miles on a fully
charged battery as the top two attributes that would make them more likely to
consider purchasing or leasing a PEV. For Northeast drivers, the third choice was
greater selection of plug-in vehicle models; for California drivers, it was seeing
more plug-in vehicle charging stations in parking lots and shopping destinations.>
As stated above, this report primarily focuses on barriers related to vehicles, but it

also touches on charging infrastructure.

Cost and range

The average price of BEVs has risen slightly over the past several years.” As a
relatively new technology, PEVs tend to be marketed as luxury vehicles first. The
number of models available has risen, but most of these have been luxury models,
and thus average list price continues to increase. Despite this, the list prices of
PEV models and total costs of ownership—excluding financial incentives such as

rebates or tax credits—are becoming more competitive with ICE vehicles.””

While total costs are still high, as battery technology improves, both the cost per
mile of electric range and the overall electric range are falling.” Between 2010 and

2016, the price of lithium-ion batteries fell nearly 7S percent, and Bloomberg New
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Energy Finance predicts that 2030 prices will be 93 percent below 2010 prices.”
Few models have high all-electric ranges; of the 14 model year 2018 BEV models,*
just four listed a range of more than 200 miles.*! Federal investment in battery
technology has helped to increase the range and bring down the cost of batteries, so

it is likely that the cost and range of vehicles will fall in the coming years.*

Model availability

Consumers are used to a wide variety of vehicle models from which to choose.
There are currently 18 PEV compact car models on the market, five standard
four-wheel drive SUVs, one minivan model, and no trucks.* In 2016, pickup
trucks—specifically the Ford F-150, Chevrolet Silverado 1500, and GMC Sierra
1500—were the top-selling cars in 29 states.** A recent survey of light truck
owners found that 15 percent would consider purchasing an all-electric light
truck of the same make and model as their current vehicle.” Due to the lack of
options in preferred model classes, it may be harder for automakers to encourage
consumers to purchase PEVs, and some have argued that a variety of PEV model

options is a prerequisite for market growth.*

Major automobile manufacturers have committed to deploying many more PEV
models in the coming years. For example, Volvo has committed to producing five
BEVs by 2021.%” General Motors plans to announce 20 new PEV or HEV models
by 2023.** And Ford is planning to release 16 new BEV models and 24 new PHEV
or HEV models by 2022.** BMW,* Honda,* Hyundai,* Mazda,” Mercedes-
Benz,* Toyota,* Volkswagen/Audi,* and Nissan*” have all committed in some

form to investing in electric vehicles in the next decade.

Knowledge gaps

Surveys have repeatedly found that consumers have very little knowledge

of PEVs and that increasing consumer awareness and familiarity is vital to
supporting a robust PEV market.* The vast majority of consumers are unaware
of how PEVs work, how much they cost, which models are available in their

area, and what incentives—such as rebates and tax credits—may be available

to them.* In one survey, 95 percent of respondents were not aware of state or
local incentives available.*® Despite making progress on issues of model and
charging infrastructure availability, there has not been a corresponding increase in

consumer awareness, even in pro-PEV California.’’
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“Electric vehicles” do not have a standard definition. The term “electric vehicle”
can encompass PEVs and HEVs, just PEVs, or just BEVs. It can even be
misunderstood as simply HEVs. There are many different levels of electrification
and charging infrastructure, all with similar names, which contributes to
confusion; and industry and policymakers alike have done little to standardize

the language.

Even as a researcher devoted to finding this information, it was challenging for
the author to determine the policies in each state and the opportunities available
to consumers. There is no one-stop shop for consumers to easily determine the
PEV incentives that apply to them. Depending on consumers’ income level,
geographic location, and electric utility, they could be eligible for a host of
incentives for vehicles and/or charging infrastructure. The variation in state laws
and lack of clear information have left some consumers frustrated. For example,
South Carolina offered PHEV tax credits until they were phased out in 2016,
but several consumers mistakenly applied for credits for their BEVs.>> A recent
study found that among dealerships in the top-10 PEV markets—excluding
Tesla—unprepared staff, inconsistent practices, and limited inventory and
information led dealers to push consumers toward non-PEV models they were

more comfortable selling.**

Charging infrastructure

Charging infrastructure is a necessary companion to PEVs, and barriers to
charging infrastructure deployment also inhibit vehicle deployment. Currently,
charging infrastructure is mostly in metropolitan areas in the Northeast and on

the West Coast.>* Unsurprisingly, this is similar to the vehicle market.

While the following section briefly describes some of those barriers, this report
focuses its analysis on vehicle-specific policies as well as some policies aimed

at funding the deployment of charging infrastructure. The Rocky Mountain
Institute, Union of Concerned Scientists, and Citizens Utility Board provide
more detailed information about charging infrastructure barriers and potential

policy solutions.*®

11 Center for American Progress | Plug-In Electric Vehicle Policy



Barriers to charging infrastructure deployment include:

* Cost of infrastructure: The cost of deploying charging infrastructure can be
extremely expensive. (see Table 1) Because of the high capital costs, it can be
difficult to incentivize charging infrastructure to be built in underserved or

disadvantaged communities.

* Cost of charging: Since current utility rate structures generally are not designed
to account for PEV charging, prices vary widely by state, locality, and even

charger.

* Accessibility of charging: Charging infrastructure is generally relatively easy
to obtain for interested single-family homeowners in homes with parking;
however, renters and multiunit dwelling residents face more challenges. Renters
are unlikely to invest in permanent infrastructure that remains if they leave;
most multiunit dwelling owners do not yet see PEV charging as a profitable
amenity; and lack of a dedicated parking space can make it challenging for

homeowners or renters to plug in when needed.*

Utility investment: Ultilities will need to be involved in charging infrastructure
policy and, potentially, in deployment; yet current utility regulations could
make it hard to generate utility investment. To justify the rate case for
investments in charging infrastructure, for example, utilities may need to
present complex cost-benefit analyses to regulators, which are complicated

by uncertainty about market growth.”” Regulators must trust future benefits
of investment that may not be obvious at the time— something they may be

unlikely to do.

Interoperability: Vehicles and charging infrastructure are not all compatible
with each other (see Table 1), and not all charging infrastructure networks use
the same payment systems. Different charging providers accept credit cards,
smart phones, cash, or other methods of payment. Some companies require

a membership to access their infrastructure before one even pays for the

electricity.®

Solving charging infrastructure issues will require a set of dedicated policy
solutions and must involve public utility commissions and municipal governments

in addition to state governments.
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U.S. federal and international
government policies

Since the early 1990s, the U.S. federal government has been proactive in helping
bring PEVs to market and incentivizing their use. Congress has legislated tax
breaks, fleet acquisition incentives, manufacturing incentives, and authorizations
for research and development.* The executive branch has partnered with the

public and private sectors on procurement of vehicles at all levels.®

Most significantly, in 2008, Congress made available PEV tax credits of $2,500 to
$7,500 per vehicle, which have since been extended.®’ The tax credits have been
attributed to boosting PEV sales across the country. One study attributed more
than 30 percent of U.S. PEV sales to the federal tax credit, with an impact of up to
49 percent for the Nissan Leaf.®

The policy, while successful, has also been criticized for having a manufacturer-
based cap and a lack of indexation.*® Each major manufacturer can have 200,000
vehicles subsidized under the tax credit, and, after that, the incentives phase out.
As of the publication of this report, Tesla and General Motors are predicted to hit
the 200,000-vehicle threshold in 2018.%* Critics argue that this cap hamstrings
the market and that the credits would be more effective if they had an expiration
date instead.® Furthermore, by not indexing the value of the credit to inflation,
the credits are worth less in real dollars than they were when they were first
introduced in 2008.%

Other federal programs have helped to reduce the cost of batteries, make consum-
ers more familiar with PEV technology, and deploy charging infrastructure. For
example, the Department of Energy’s (DOE'’s) Workplace Charging Challenge
partnered with hundreds of employers who committed to providing employees
with access to charging by 2018.¢” The program familiarized people with PEVs
and helped increase the number of charging stations; nearly 7,500 stations were

planned or installed.
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Examples from Norway and China

Looking to other countries can also provide examples of policies that are effective
at bolstering PEV sales. The following section surveys policies in Norway—the
country with the largest PEV market share—and China, the country with the
most total sales of PEVs and comparable market share to the United States.

Norway

Norway is by far the world’s leader in electric vehicle market development. In
2016, Norway’s market share of PEVs and FCEVs combined was 28.76 percent,
vastly exceeding the next largest national markets: the Netherlands at 6.39
percent, Sweden at 3.41 percent, and France at 1.46 percent.* Since 1990, the
Norwegian parliament has taken aggressive steps to reduce its greenhouse gas

emissions by enacting a suite of pro-EV policies. It has:

* Removed purchase and import taxes

* Reduced taxes for vehicle registration, company cars, purchasing and leasing,
and license fees

* Provided free toll road and bus lane access, municipal parking, and vehicle
charging

* Reduced ferry rates

* Financed fast charger stations every 50 kilometers—31 miles—on all main
roads in Norway by 2017; the installation of these charger stations was
completed by 2018.7

The policies are generally aimed at making PEVs less expensive than ICE
vehicles, and they have been successful in large part because of the high cost of
car ownership in Norway. In addition to the purchase price and sales tax, an ICE
vehicle owner in Norway must also pay annual value-added taxes based on the
vehicle’s emissions—up to 29 percent of total vehicle cost—road and ferry tolls,
registration taxes, and $881 per month on gasoline on average, the highest rate in
Europe.”! Now that incentives have largely made PEVs self-sustaining, parliament
plans to phase out or replace the incentives. Norway’s political parties have also
agreed to develop a new taxation system that will impose high taxes on high-

emission cars and low or no taxes on low- or zero-emission cars.”
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Norway continues to set ambitious goals for PEV deployment. By 2030, the
current National Transport Plan calls for 100 percent of light-duty vehicles, 75
percent of long-distance buses, S0 percent of new trucks, and 100 percent of new
heavy commercial vehicles to be zero-emission vehicles.” With good consumer
knowledge of PEV technology, incentives and subsidies in place, and a robust
network of charging infrastructure, the country is likely to achieve its targets and

further demonstrate the great potential for PEV deployment worldwide.

China

China leads the world in total PEV sales. Chinese sales have risen continuously
since 2010 and the country’s 2016 market share for PEVs and FCEVs—1.37
percent—ranked China sixth in the world.”* This is no accident. At the national,
provincial, and local levels, the Chinese government has implemented policies and
incentives to increase PEV deployment in an attempt to solve its pollution crisis,

reduce greenhouse gas emissions, and bolster its domestic automotive industry.”

In 2015 alone, the Chinese central government provided more than $8.4 billion

in PEV incentives to consumers—about $4,800 per PHEV and $7,000 per BEV.’
Comparatively, the United States will spend just $2 billion on PEV tax credits
from 2010 through 2019.” Chinese provinces and municipalities often provide
large subsidies to consumers too, nearly matching those at the national level.”
Due to local restrictions on license plate access that aim to reduce driving, one

of the most effective incentives has been free PEV license plates in some cities.”
Government fleets have also been the subject of policy focus. Launched in 2009,
the “Ten Cities, Thousand Vehicles” program funnels national funding to localities
for public sector PEV use. The program reportedly has had mixed success, but it

has grown rapidly and influenced local policy and incentives.*
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State policies

States have broad latitude to influence PEV adoption through policy, and many
states have developed a suite of innovative measures with varying success. The
author of this report categorizes these policies and conducts a statistical analysis in
order to determine, on average, which policies can effectively increase PEV market

share in a state.
The policies considered in this study are:

* Rebates, tax credits, and grants for charging infrastructure
* Rebates and tax credits for vehicles

* Zero-emission vehicle mandates

* Free HOV lane access

* Fleet acquisition requirements

* Licensing fees

* Emissions testing fee exemptions

California is a clear leader, and including the state in the analysis could maximize
or minimize the effects of successful policies in other states. Tests were run with
and without California included in order to provide a better sense of what policies

are useful in the states trying to catch up.

The following sections review in detail each state policy type listed above,
explaining the key findings and policy design details and variations. Table 3,
which includes California, and Table 4, which excludes it, present a summary of
the policies tested, ranked by their ability to influence relevant market share. See
Appendix A for a detailed study methodology and Appendix B for a list of state
policies by type.
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TABLE 3

States with financial incentives, the zero-emission vehicle mandate,
and free high-occupancy vehicle lane access have significantly higher
market shares than those without

Effectiveness of state-level plug-in electric vehicle (PEV) policies, including California

Market Average market share Number Significant difference
share of states between states with

Policy affected  No policy Policy with policy  P-value*  and without policy?
Charging infrastructure

rebates, tax credits, and Ovriraarlll(;EV 0.41% 0.84% 16 0.030 Yes
grants
Zero-emission vehicle (ZEV) Overall PEV 0.42% 1.06% 10 0.031 Yes
mandate market

Free high-occupancy vehicle  Retail PEV 0.50% 118% 10 0.044 Yes

lane access market
Veh@le rebates and tax Overall PEV 0.43% 0.85% 14 0.045 Yes
credits market

Fleet acquisition requirement Government

. d q fleet PEV 0.52% 1.40% 5 0.102 No
(just PEV or ZEV target) market

Fleet acquisition requirement S

g - q fleet PEV 0.50% 0.74% 23 0.147 No

(broad definition) -
Decreased licensing fees on Retail PEV 0.61% 0.88% 4 0.150 No
PEVs market
Emissions testing exemptions Rf;:':kzlf[v 0.63% 0.64% 14 0.468 No
Increased licensing fees on Retail BEV
battery electric vehicles market 0.33% 0.33% 15 0.493 No

(BEVs)

*The ranking was determined by the one-tailed p-value, which shows the probability that the market share in a state with a given policy is greater than it would be in a
state without that policy. In this analysis, the author found there to be significant difference when the p-value was greater than 0.05, or a 5 percent chance that there is no
difference between the groups of states.

Source: Author’s calculations; see Appendix A for a detailed methodology and Appendix B for a list of state policies.
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TABLE 4
States with the zero-emission vehicle mandate and financial incentives
have significantly higher market shares than those without

Effectiveness of state-level plug-in electric vehicle (PEV) policies, excluding California

Msrket Average market share Nfumber Sli)gnificant differep:le
share of states etween states wit
Policy affected  No policy Policy with policy  P-value*  and without policy?
Zero-emission vehicle Overall PEV 0.42% 0.79% 9 0017 Yes
(ZEV) mandate market
Charging infrastructure
rebates, tax credits, Overall PRV 1106 0.67% 15 0.032 Yes
and grants market
Vehicle rebates and Overall PEV 0.43% 0.64% 13 0.037 Yes
tax credits market
Free:* high-occupancy Retail PEV 0.50% 0.89% 9 0.061 No
vehicle lane access market
Fleet acquisition requirement Government
. d q fleet PEV 0.52% 0.85% 4 0.090 No
(just PEV or ZEV target) market
Decreased licensing fees Retail PEV 0.54% 0.88% 4 0102 No
on PEVs market
Fleet acquisition requirement Government

N . q fleet PEV 0.50% 0.61% 22 0.279 No
(broad definition) market
Emissions testing exemptions © FEV 0549 0.64% 14 0.256 No

market

Increased licensing fees .
on battery electric vehicles R?rt\?rlkBeEV 0.28% 0.33% 15 0.459 No

(BEVS)

*The ranking was determined by the one-tail p-value, which shows the probability that the market share in a state with a given policy is greater than it would be in a
state without that policy. In this analysis, the author found there to be significant difference when the p-value was greater than 0.05, or a 5 percent chance that there is no
difference between the groups of states.

Source: Author’s calculations; see Appendix A for a detailed methodology and Appendix B for a list of state policies.
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Financial incentives for charging infrastructure

Financial incentives for charging infrastructure in the form of rebates, tax
credits, and grants are effective at increasing PEV market share. Although this
report focuses on policies targeted at vehicles, given the importance of charging
infrastructure to PEV deployment, the author also tested the impact of financial
incentives for charging infrastructure in the form of government-funded grants,
tax credits, or rebates. (see Appendix B) When California is included, charging
infrastructure incentives provide the strongest link to the observed share of PEVs
in a given state. These incentives are still important when California is excluded,

though not to the same degree.

Notably, in states with incentives, there are significantly higher levels of Level

2 and DC fast chargers per capita. (see Appendix B) A basic regression analysis
linking charging infrastructure per capita to PEV market share shows that per
capita charging can only explain about half of observed market share, regardless
of whether California is included. These results indicate that financial incentives
are effective at increasing PEV market share and the amount of charging
infrastructure per capita, though increasing charging infrastructure is far from
the only driver of vehicle sales. It is somewhat surprising that financial incentives
for charging infrastructure were generally better predictors of market share than

policies focused on vehicles specifically.

Financial incentives for vehicles

Financial incentives for PEVs in the form of rebates and tax credits are effective
at increasing PEV market share. This report limits its analysis to states that have or
had a government-provided rebate or tax credit for PEV sale that could be used by
all consumers, regardless of geographic location. The value of the incentive varied
from $500 to $6,000. Most incentives were around $2,000, depending on the
vehicle type. (see Appendix B)

Financial incentives for PEVs in the form of rebates and tax credits are effective at
increasing PEV market share, regardless of whether California is included in the
analysis. This finding is consistent with many published studies.®' Other studies
have also shown that financial purchase incentives alone may not be sufficient

to promote sales.® This analysis shows that financial incentives alone are linked
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to significantly higher market shares of PEVs, though each of the states with tax
credits or rebates has enacted a variety of other laws that could help bolster its
PEV market as well.

Although simply having a rebate or tax credit appears to explain PEV market share
differences among states, the design of vehicle-based financial incentives is still
important. Experts suggest that the most effective incentives would be applied at

the point of sale and would promote the purchase of PEVs with high electric ranges
over those with low ranges.* Colorado, New York, and Vermont provide a tax credit
that can be administered at the point of sale, which allows dealers to eftectively lower
the sticker price of vehicles. And several states have set variable incentives based on
the battery capacity of a vehicle in order to more accurately reflect its environmental
benefits. (see Appendix B) PHEVs that can run on gasoline have higher emissions—
as do BEVs with shorter ranges that need to be recharged frequently.

It is also important to avoid prematurely removing financial incentives. The case
of Georgia’s halted tax credit is a reminder that the PEV market is still nascent and
sensitive to both positive and negative changes. In 1997, the Georgia Legislature
approved a $5,000 tax credit for BEVs, which, among other factors, led to a rise in
BEV sales.** When the state Legislature removed the tax credit in July 2015, sales

promptly plummeted and have not returned to their former levels.* (see Figure 4)

FIGURE 4
Battery electric vehicle (BEV) sales in Georgia fell dramatically
when tax credits were removed

BEV sales in Georgia, 2013-2017
1,500
1,200
900
Tax credit removed as of July 1, 2015

600

300

2013 2014 2015 2016 2017

Source: Alliance of Automobile Manufacturers, "Advanced Technology Vehicle Sales Dashboard," available at
https://autoalliance.org/energy-environment/advanced-technology-vehicle-sales-dashboard/ (last accessed April 2018).
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/ero-emission vehicle mandate

The zero-emission vehicle mandate is effective at increasing PEV market share,
and, when excluding California, it is the most effective single policy. Under the
Clean Air Act, California has authority to set stricter emissions standards for

all vehicles and to establish a zero-emission vehicle (ZEV) mandate, and other
states can adopt the California standard. *¢ The term “zero-emission vehicle”
includes BEVs, PHEVs, and FCEVs. Thirteen states and the District of Columbia
have adopted California’s stricter emissions standards. Nine of these states also
participate in the ZEV mandate: Connecticut, Maine, Maryland, Massachusetts,
New Jersey, New York, Oregon, Rhode Island, and Vermont. (see Appendix

B) The program requires major manufacturers to provide ZEVs as a certain
percentage of all passenger cars and light-duty trucks delivered for sale in those
states, reaching 15 percent of all new vehicles sold in 2025.*” Together, these states

represent more than a quarter of the U.S. vehicle market.*

The ZEV mandate states had significantly higher market shares of PEVs than
non-ZEV-mandate states, collectively reaching 3.65 percent of new vehicle sales in
December 2017.% On average, these states have enacted more policies to promote
PEV deployment than non-ZEV mandate states, both in total and of the vehicle-
specific ones considered in this report. When excluding California, the ZEV

mandate is the best policy for increasing market share in a given state.

Furthermore, adoption of the ZEV mandate could influence regional PEV
markets, not just the market within a given state. The average market share of
PEVs in ZEV mandate states was 1.06 percent; in states neighboring ZEV states
(see Appendix B), the average market share was 0.62 percent; and in all other
states, the average market share was 0.35 percent. This relationship is correlational,
and other factors—such as charging infrastructure availability and local policies—

could drive this trend.

Even though the ZEV mandate is extremely effective at increasing PEV
deployment in ZEV states outside California, the benefits are not yet fully realized
across the 10 states. If the ZEV mandate states were to meet the 15 percent

target by 2025, increasing their respective market shares by the same amount

each year, the states should collectively be at about 6.8 percent now. The effect of
the ZEV mandate has been reduced outside California because of the so-called
travel provision in the ZEV rules, which stipulates that carmakers can earn ZEV

credits in every state for a zero-emission vehicle that is sold in any ZEV mandate
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state.”® The provision has created an incentive to sell BEVs and FCEVs mostly in
California, since that is where charging infrastructure and demand have been.””
Therefore, model availability varies widely by state. The Union of Concerned
Scientists estimated that, in 2015, California drivers had 22 PEV model options,
while no other state had more than 14.” Six states—all non-ZEV mandate
states—had none.”® Starting with the model year 2018, the travel provision was
lifted for PEVs.>* Therefore, ZEV mandate states outside California are likely to

soon see an increase in model availability and total PEV sales.

Regional Electric Vehicle Plan for the West

Another coalition of states has joined together to promote PEV charging
infrastructure. The Regional Electric Vehicle Plan for the West coalition—which
comprises Arizona, Colorado, Idaho, Montana, Nevada, New Mexico, Utah, and
Wyoming—has set a goal to “make it possible to seamlessly drive an electric vehicle
across the Signatory States’ major transportation corridors.” Currently, there is no
evidence that the PEV market shares of these states are significantly higher than those
of states outside the coalition; however, states in this coalition have collaborated and
shared best practices, particularly regarding the Volkswagen Mitigation Trust funds.*

High-occupancy vehicle lane access

Free HOV lane access is effective at increasing retail market share of PEVs,

but less so outside California. HOV lanes are restricted to vehicles with two—
sometimes three—or more passengers. According to the most recent inventory
completed, in 2008, 21 states had HOV lanes.”” Of these 21 states, 12 provide free
HOV lane access to PEVs in some form. New Jersey, New York, and Virginia were
excluded from this analysis because the benefits in these states only apply to some
roads. (see Appendix B for more information regarding states included in analysis)
Notably, Virginia explicitly excludes some of the most congested roads from the
free HOV lane access laws. Nevada did not have any reported HOV lanes in 2008

but now has them near Las Vegas and allows PEVs free access.”

Free HOV lane access was effective at influencing the retail market share of PEVs
in states with this policy, but the trends were not as clear when California was

excluded from the analysis. This is generally consistent with previous studies of
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the U.S. PEV market, which have typically found tenuous relationships at best.””
Because HOV lanes tend to be located in large, congested, urban areas, free HOV

access is more important to consumers in these areas.'®

However, the federal government has plans to phase out free HOV access policies.
The most recent surface transportation authorization, the Fixing America’s
Surface Transportation Act, allows public authorities to offer free HOV access to
HEVs through 2019 only if the vehicles pay a toll. Under the bill, BEVs and PEVs
may continue to be granted free or discounted access to HOV lanes through 2025,

unless further extended.!®

Fleet acquisition requirements

On average, fleet acquisition requirements are not effective at increasing
government PEV market share. This report considers states that had a specific
target for PEV or ZEV acquisition and/or an alternative fuel or clean fuel vehicle
requirement or specific target. All definitions of alternative or clean fuel include
electricity, but they also typically include natural gas, biofuel, and others. The
author only looked at the five states that had a specific target for PEV or ZEV
acquisition. (see Appendix B) Broad fleet acquisition requirements that apply to
all alternative fuel or clean fuel vehicles are not generally effective at moving the

needle on government PEV market share.

There is also no statistically significant difference between states with specific
policies targeted at just PEVs or ZEVs and those without. However, these five
states had a much higher average government fleet share of PEVs—1.40 percent—
compared with other states and, anecdotally, these policies appear to be effective
at encouraging procurement changes. For example, then-Gov. Maggie Hassan
(D-NH) signed an executive order in May 2016 requiring the state to “pursul[e]
opportunities to procure electric vehicles (EV) [BEVs, according to terms used

in this analysis] and plug-in hybrid vehicles for use in the state fleet.”'** Before

that executive order was signed, the state had purchased just one PHEV; after, it
acquired 7 PHEVs and 18 BEVs.'®

State fleet vehicles make up a tiny fraction of all vehicles, but states have far greater
control over these than they do private vehicles. In 2016, the Federal Highway
Administration reported that there were about 1.4 million state-, county-, and
municipal-owned automobiles.'** California had the largest fleet with 231,692

automobiles. Of California’s new government fleet registrations in 2016, just
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566—or 3.92 percent—were PEVs.'” Millions of cars are sold in the United
States every month. Government fleet vehicles are unlikely to drive an electric
vehicle revolution, but they still play an important role in reducing pollution and

greenhouse gas emissions and in maximizing the use of taxpayer funds.

Licensing fees

Increasing licensing fees on BEVs does not decrease retail market share of BEVs,
and decreasing licensing fees on PEVs does not increase retail market share of
PEVs. The Highway Trust Fund supports infrastructure investment for highway
projects. It is designed to be a user-supported fund, charging federal gasoline taxes
and truck user fees that are then allocated to states via a formula. Beginning in

the fiscal year 2008—and in each subsequent fiscal year to date—the Highway
Trust Fund’s outlays have exceeded its revenues.'® Some of this decline is due to
improving fuel economy and increasing market share of electric vehicles, which
use alternative energy sources not captured by the gasoline taxes. Many states have
adopted licensing fees for HEVs and PEVs to pay for their shares of infrastructure
funds. Other states have further decreased licensing fees in an attempt to make

PEVs more attractive to consumers.

This report tests two questions related to licensing fees: One, does increasing
licensing fees on BEVs affect retail market share of BEVs? Two, does decreasing

licensing fees affect retail market share of PEVs?

Between 2013 and 2017, 15 states charged consumers licensing fees for PEVs;
other states have planned future fee increases.'”” Many of these 15 states set
different prices for PHEVs and BEVs in order to reflect a vehicle’s level of gasoline
consumption. Since all states levy fees on BEVs but not necessarily on PHEV,
the report only looks at the effect of higher fees on the retail BEV market. The
licensing fees range from $50 in Wyoming to $200 in West Virginia and Georgia.
(see Appendix B) There is no appreciable difference in retail BEV market share
between states that charge licensing fees and those that do not.

Four states incentivize PEVs by removing licensing fees. The value of this benefit
is $18 to $36 per year. (see Appendix B) The analysis found no evidence that this
policy is effective in driving PEV adoption in these states. The four states had
slightly higher market shares, on average, than the 47 states without such a policy,
but the difference was not significant. Furthermore, the sample is likely too low to

accurately measure the impacts of this strategy.
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Emissions testing fees

Eliminating emissions testing fees for PEVs does little to increase PEV market
share. Fourteen states offer emissions testing exemptions for PEVs. On average,
across these states, emissions testing costs about $20, and in half the states,
testing is only required in certain counties. (see Appendix B) Given the emissions
benefits of PEVs, this policy makes sense, though it appears to do little to shift
PEV sales.

Closing the knowledge gap

There are no standard or consistent policies across states aimed at closing the
knowledge gap regarding PEVs or EVs more broadly. The DOE’s Clean Cities
program has awarded millions of dollars for projects across the country that
reduce petroleum use in transportation, some of which have gone to states.'”
The program has helped nonprofits, academic institutions, and states fund pilot
programs for increasing consumer awareness of PEVs. The Florida Department
of Agriculture and Consumer Services, for example, received $400,000—which
was matched by local funds—to allow thousands of visitors from across the
United States to rent a PEV in Orlando.'” Colorado took the DOE funds one
step further and institutionalized a program that the state tested through Clean
Cities. Colorado’s state-run Refuel Colorado provides a set of technicians and
coaches that work with fleets, communities, fuel providers, dealerships, advo-
cacy groups, and others to help identify the monetary savings and other benefits
of electric vehicles."® The program also hosts ride-and-drive events to help

familiarize consumers with EVs.

Arizona’s Legislature has made efforts to close the knowledge gap through
legislation. As of August 2017, the state requires that motor vehicle dealers make
information available on alternative fuel vehicles, such as electric vehicles, and

applicable incentives for purchasing or leasing them.'"!

The International Council on Clean Transportation (ICCT) found that, at the
local level, promotional activities can be effective at increasing PEV market share.
It documented that, in 20185, 22 of the 50 largest metropolitan areas had PEV
informational materials and 30 had held city outreach events.''? Furthermore,

PHEV market share was statistically correlated with combined city, state, and
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utility promotional activities in the metropolitan areas tested.'"* Given the lack of
statewide applicability and consistency among state-level policies for increasing
consumer awareness, the author of this report did not empirically test the
effectiveness of such policies. However, given the proven success at the local level,
policies like this could be effective at increasing PEV market share and should be

studied further as new policies are tested.
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Conclusion

The public benefits of electric vehicles are clear; they have been proven to improve
air quality and reduce greenhouse gas emissions. Yet plug-in electric vehicles
currently comprise approximately just 1 percent of new vehicle registrations,
which translates to an even smaller proportion of total vehicles on the road.""* The
market is not yet large enough to see benefits on the scale necessary to solve key
environmental and public health challenges, such as reducing U.S. transportation
emissions. Policy can help address issues that currently inhibit PEV deployment,
such as cost, range, model availability, and knowledge of PEVs.

Federal-level policies and initiatives have laid the foundation for strong action.
These include tax credits; the DOE’s Clean Cities program and Workplace
Charging Challenge; and investment in research and development. Norway and
China have demonstrated that strong leadership and action at the national level
is needed for an economywide change. Particularly effective are policies that
lower the cost of PEVs below their ICE vehicle competitors in order to reflect the

environmental benefits of electric vehicles.

While not discussed substantially in this report, local-level action is an important
complement to state and federal policies. In 2015, 82 percent of new PEVs

were registered in the 50 most populous metropolitan areas.''* Local trends

and policies are clearly driving PEV uptake within states, as California does for
the United States at large. The ICCT provides more discussion of what policies

accelerate PEV deployment at the local level.''¢

This report quantitatively assesses the ability of state-level policies to influence
PEV market share. Although the author focuses on policies targeted at vehicles
rather than charging infrastructure, she found that financial incentives for charging
infrastructure are very effective at influencing the share of vehicles on the road in

a given state. This was true regardless of whether California was included in the

analysis. Many states have a combination of policies; of the policy types tested,
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29 states had at least two. Individual states have also tested a wide variety of other
unique policies to address barriers to PEV deployment. For example, Hawaii’s
Senate mandated rules encouraging the use of high-efficiency vehicles, including

PEVs, for taxis at Honolulu International Airport.'"”

As states take an increasing leadership role in the PEV policy space, they should
consider what policies and combinations of policies are effective at putting
more PEVs on their roads. Building on this analysis, a future report will provide

recommendations for increasing state-level ambition for PEV policy action.
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Appendix A: Methodology

This analysis was similar in design to Sydney Vergis and Belinda Chen’s study on
state-level policies and general trends as well as Nic Lutsey, Peter Slowik, and
Lingzhi Jin’s report on local-level policies.''® Policies were measured using two-
sample, one-tailed t-tests, which assumed unequal variances, in order to compare
the relevant market shares of groups of states with and without the policy in
question. Market shares used were for all vehicles, government fleet vehicles, and
retail vehicle sales. Depending on whether the policy would be relevant to that
market, different market share segments were used. For example, a government
fleet vehicle requirement would not necessarily influence the overall market but

could affect the share of government vehicles.

Importantly, the date of policy introduction is not considered in this analysis;
states were considered to have a policy if there was a policy in effect at any point
during the study period of 2013 to 2017.

The author ranked policies’ effectiveness by the p-value from the t-test, which
shows the probability that market share in a state with a given policy is greater
than in a state without that policy. This analysis found there to be a significant

difference when the one-tailed p-value was greater than 0.05.

Market share data are from the Alliance of Automobile Manufacturers and reflect
new vehicle registrations in each state from 2013 to 2017.""* For each test, the

state policies are detailed in Appendix B.
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Appendix B: State policies by type

Financial incentives for charging infrastructure

The author considered states with financial incentives in the form of government-
funded grants, tax credits, or rebates that can be used for public or private charging
infrastructure. Other financial benefits are available in these states and in others,
though funding is less direct or the state has less control. Nebraska, Ohio, Oregon,
and Utah, for example, all offer loans for charging infrastructure. Many utilities

offer charging infrastructure incentives specific to their service areas.
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TABLE 5
Details of rebates, tax credits, or grants provided by states in order to promote plug-in electric vehicle
charging infrastructure

Maximum value of

Incentive incentive for residential
State type Maximum value of incentive for nonresidential charging charging
Arizona Tax credit N/A $75
California Grant Alternative and Renewable Fuel and Vehicle Technology Program has
approximately $100 million per year to provide grants, loans, loan N/A
guarantees, and revolving loans for charging infrastructure and other
proven emissions reduction initiatives
Colorado Grant 80 percent of the cost of the charging infrastructure, up to the following
set maximums:
* Level 2, single-port station: $3,260 N/A
* Level 2, dual-port station: $6,260
* Level 3, single-connection standard station: $13,000
* Level 3, multiple-connection standard station: $16,000
Connecticut Grant 50 percent of project costs—up to $2,000 per unit and $4,000 per site—to 100
percent of project costs, up to $10,000 per site; all chargers must be available to the N/A
public at no cost for three years, with further criteria required for maximum funding
District of Columbia Tax credit $10,000 $1,000
Georgia Tax credit 10 percent of the cost of the charging infrastructure, up to $2,500; only applicable N/A
to businesses, and the charger must be publicly accessible
Louisiana Tax credit 30 percent of the cost of the charging infrastructure N/A
Massachusetts Grant 50 percent of the hardware costs for Level 1 and Level 2 charging stations,
I - N/A
up to $25,000; only applicable to businesses
Maryland Grant $35,000 to $500,000, applicant cost share must be at least 50 percent; only N/A
applicable to businesses
Rebate 40 percent of the cost of acquisition and installation of the charging infrastructure, 40 percent of the costs of
up to $4,000 for businesses or government entities and up to $5,000 for retail acquiring and installing the
service station dealers charging infrastructure, up
to $700.
Missouri Tax credit $20,000, or 20 percent of the cost of purchase and installation $1,500
New York Tax credit 50 percent of the cost, up to $5,000; only applicable to businesses N/A
Oklahoma Tax credit 75 percent of the cost N/A
Oregon Tax credit 50 percent of the cost, up to $750 N/A
Rhode Island Rebate $60,000; only applicable to municipal and state agencies N/A
Texas Grant 50 percent of the total costs or a maximum of $600,000—whichever is less N/A
Utah Grant Cost of fueling equipment for public and private sector business and government N/A
vehicles

Note: All policies were in effect at some point between 2013 and 2017.

Sources: Office of Energy Efficiency and Renewable Energy, Alternative Fuels Data Center, “State Laws and Incentives," available at https://www.afdc.energy.gov/laws/state (last accessed April 2018); Clean
Air Fleets,"Charge Ahead Colorado; available at http://cleanairfleets.org/programs/charge-ahead-colorado (last accessed May 2018); California Energy Commission, “Alternative and Renewable Fuel and
Vehicle Technology Program Proceedings, available at http://www.energy.ca.gov/altfuels/ (last accessed May 2018); Missouri Division of Energy, “Missouri Alternative Fuel Infrastructure Tax Credit, avail-
able at https://energy.mo.gov/assistance-programs/missouri-alternative-fuel-infrastructure-tax-credit (last accessed May 2018); Texas Commission on Environmental Quality, “Alternative Fueling Facilities
Program (AFFP): Request for Grant Applications (RFGA), Fiscal Year 2018-2"(2018), available at https://www.tceq.texas.gov/assets/public/implementation/air/terp/FY18_2_AFFP_RFGA_FINAL.pdf.
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The author used Department of Energy (DOE) data to calculate the number

of charging outlets per capita in each state and then tested the effectiveness of
financial incentives at influencing this number.'** Level 2 and DC fast chargers were
included since many Level 1 chargers are residential and not reported on the DOE
website. Furthermore, only non-Tesla DC fast chargers were included since Tesla’s
fast chargers are proprietary and only useable by Tesla vehicles. Population was
calculated as an average of the population in each state from 2013 to 2017, the years

of this analysis, using U.S. Census Bureau data.'*!

Per capita chargers are significantly
higher in states with financial incentives for charging infrastructure: Including

California, the p-value is 0.013; excluding California, the p-value is 0.025.

Financial incentives for vehicles

Some states had additional financial incentives that will be launched in 2018—
such as Pennsylvania, Oregon, and Texas. Others had incentives that are only

for conversion of existing ICE vehicles, such as the District of Columbia and
Montana; or are loan-based, such as Oklahoma.'?* These states were not included

in the analysis.
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TABLE 6

Details of rebates or tax credits provided by states to promote plug-in electric vehicles

State

Incentive type

Applicable for

purchase or lease

Value

Availability Additional notes

California

Colorado

Connecticut

Delaware

Georgia

lllinois

Louisiana

Massachusetts

Maryland

Rebate

Tax credit

Rebate

Rebate

Tax credit

Rebate

Tax credit

Rebate

Tax credit

Purchase or lease

Purchase or lease

Purchase or lease

Purchase or lease

Purchase or lease

Purchase

Purchase

Purchase or lease

Purchase

Rebate values vary based on the vehicle,

March 29, 2016, to

but minimum rebates are $2,500 for battery 2023, expected

electric vehicles (BEVs) and $1,500 for

plug-in hybrid electric vehicles (PHEVs).

Calculated on a formula based on the price January 1, 2015, to

of the vehicle, up to $6,000 January 1, 2016

For light-duty BEVs or PHEVs: $5,000 for January 1, 2017, to Point-of-sale option;
purchase or conversion and $2,500 for January 1, 2022 financing entity

lease, 2017-2019; $4,000 for purchase
or conversion and $2,000 for lease, 2020;
$2,500 for purchase or conversion and
$1,500 for lease, 2021

* PHEV, 40 miles or greater: $2,000
PHEV, less than 40 miles: $500
BEV, 175 miles or greater: $3,000
BEV, 100 to 174 miles: $2,000
BEV, less than 100 miles: $500

BEV, new or leased, under $60,000: $3,500
Converted BEV under $60,000: $1,500
PHEV; new, leased, or converted; under
$60,000: $1,500

BEV or PHEV, more than $60,000: $1,000

BEV: 20 percent of the vehicle cost or
$5,000—whichever is less

Low-emission vehicle, including PHEV: 10
percent of the vehicle cost or $2,500—
whichever is less

Conversion to alternative fuel: 10 percent
of the conversion cost or $2,500—
whichever is less

Cost difference between a BEV or a PHEV and
its equivalent counterpart, up to $4,000

* Conversion: 30 percent of the cost
* Purchase: 10 percent of the cost, up to
$2,500

BEV or PHEV: $2,500

PHEV or BEV: $100 per kilowatt-hour of
battery capacity, up to $3,000—total
purchase price must be less than $60,000

may collect an
administrative fee
of no more than $150

May 19, 2015, until
funds expire

November 1, 2016,
to June 30,2018

1997 to June 30,
2015

1998 to
June 30,2013

January 1, 2009, to
January 1, 2022

June 2014, until
funds expire

Applicants must
retain ownership of the
vehicle for a minimum

of 36 months

July 1,2017, to July
1,2020
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Applicable for

State Incentive type purchase or lease Value Availability Additional notes
New York Rebate Purchase or lease * PHEV or BEV, total purchase price greater ~ March 21,2017, until Point-of-sale rebate;
than $60,000: $500 program canceled rebate may be
* PHEV or BEV, less than 20 miles: $500 considered taxable
* PHEV or BEV, 20 to 39 miles: $1,100 income
* PHEV or BEV, 40 to 119 miles: $1,700
* PHEV or BEV, 120 miles or greater: $2,000
Rhode Island Rebate Purchase or lease Varies based on battery range, $1,500 or January 29, 2016, to Rebate may be
$2,500 per vehicle—BEV or PHEV July 10,2017 considered taxable
income
Utah Tax credit Purchase or lease * Conversion: 50 percent of the cost of January 1, 2015, to
equipment, up to $1,500 December 31,2016
* PHEV, purchase: $1,000
* PHEV, lease: up to $1,000
* BEV, purchase: 35 percent of the vehicle
purchase price, up to $1,500
* BEV, lease: up to $1,500
* Conversion: 50 percent of the cost of January 1, 2009, to
equipment, up to $2,500 December 31,2014
* PHEV or BEV, purchase: $605
Texas Rebate Purchase orlease  * Purchase: $2,500 September 1,2014
* Lease, depending on term: $625 to $2,500  to August 31,2015
Vermont Rebate Purchase or lease Varies based on battery range; $1,000 Only 200 available; Point-of-sale
for larger batteries and $750 for smaller June 15, 2016, until rebate

batteries—most PHEVs

funds expire

Note: All policies were in effect at some point between 2013 and 2017.

Sources: Office of Energy Efficiency and Renewable Energy, Alternative Fuels Data Center, “State Laws and Incentives; available at https://www.afdc.energy.gov/laws/state (last accessed April 2018);
Georgia Environmental Protection Division Air Protection Branch, “Alternative Fuels and Tax Credits, available at https://epd.georgia.gov/air/alternative-fuels-and-tax-credits (last accessed May 2018);
Statik, "lllinois Suspends $4,000 EV Rebate Program,' InsideEVs, March 25, 2015, available at https://insideevs.com/illinois-suspends-4000-ev-rebate-program/; New York State Energy Research and
Development Authority, “It's a Great Time to Get an Electric Car in New York State,"available at https://www.nyserda.ny.gov/All-Programs/Programs/Drive-Clean-Rebate (last accessed May 2018); Utah
Department of Environmental Quality, “Clean Fuels Program,” available at https://deq.utah.gov/legacy/programs/air-quality/clean-fuels/tax-credits/index.htm (last accessed May 2018); Vermont Energy
Investment Corporation, “New Electric Vehicle Incentives Available to Vermonters,' Press release, June 15, 2016, available at https://vtdigger.org/2016/06/15/new-electric-vehicle-incentives-available-
to-vermonters/; Texas Commission on Environmental Quality, "Notice of Rebates (NoR), Fiscal Years (FY) 2014-2015: Rebate Grants for the Purchase or Lease of a Light-Duty Motor Vehicle Powered by

Compressed Natural Gas, Liquefied Petroleum Gas, or Electric Drive’ (2015), available at https://www.tceq.texas.gov/assets/public/implementation/air/terp/Id/2014_Id_NOR.pdf.

/Zero-emission vehicle mandate

California, Connecticut, Massachusetts, Maryland, Maine, New Jersey, New York,

Oregon, Rhode Island, and Vermont are ZEV mandate states.'**

Arizona, the District of Columbia, Delaware, Idaho, New Hampshire, Nevada,

Pennsylvania, Virginia, Washington, and West Virginia neighbor ZEV mandate states.

High-occupancy vehicle lane access

Arizona, California, Florida, Georgia, Hawaii, Maryland, North Carolina, Nevada,

Tennessee, and Utah allow—or allowed during the study period—free access to

PEVs on all HOV lanes in the state.
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Fleet acquisition requirements

TABLE 7
Details of state-level government fleet acquisition policies

Alternative
Specific or clean fuel
PEV or ZEV requirement or
State Policy target specific target
Alaska "The Alaska Department of Transportation and Public Facilities (Department)
must evaluate the cost, efficiency, and commercial availability of alternative
fuels for automotive purposes every five years, and purchase or convert v
to vehicles that operate using alternative fuels whenever practical. The
Department may participate in joint ventures with public or private partners
to foster the availability of alternative fuels for consumers."
"Arizona state agencies, boards, and commissions must purchase hybrid
electric vehicles (HEVs), alternative fuel vehicles (AFVs), or vehicles that meet
set greenhouse gas emissions standards; or use alternative fuels. At least 75%
of light-duty state fleet vehicles operating in counties with a population of
Arizona more than 250,000 people must be capable of operating on alternative fuels. If v

the AFVs operate in counties with populations of more than 1.2 million people,
those vehicles must meet U.S. Environmental Protection Agency emissions
standards for Low Emission Vehicles. Alternatively, the state fleet may meet
AFV acquisition requirements through biodiesel or alternative fuel use or
apply for waivers."

"[The Department of General Services] DGS must reduce or displace the fleet's
consumption of petroleum products by 20% by January 1, 2020, as compared
to the 2003 consumption level. Beginning in fiscal year 2024, DGS must also
ensure that at least 50% of the light-duty vehicles purchased by the state are

zero emission vehicles (ZEVs)."
California (4
“Beginning January 1, 2017, at least 3% of the aggregate amount of bulk

transportation fuel purchased by the state government must be from very low
carbon transportation fuel sources. Beginning January 1, 2018, the required
amount of very low carbon transportation fuel purchased will increase by 1%
annually until January 1, 2024

Connecticut "[Alll cars and light-duty trucks that the state purchases or leases must be
hybrid electric vehicles, plug-in hybrid electric vehicles, or capable of using v
alternative fuel

District of "Fleets that operate at least 10 vehicles in an ozone nonattainment area,

Columbia as defined by the Clean Air Act, must ensure that 70% of newly purchased
vehicles with a gross vehicle weight rating (GVWR) of 8,500 pounds (Ibs.) or
less ... are clean fuel vehicles."

Delaware "All new light-duty vehicles that Delaware state agencies, departments, and
offices purchase must be hybrid electric, alternative fuel, fuel-efficient, or low
emission vehicles, unless such a purchase compromises health, safety, or law
enforcement needs."

Hawaii "State and county agencies must purchase light-duty vehicles that reduce
petroleum consumption and meet the needs of the agency. The priority to be v
used for purchasing such vehicles is as follows: (1) Plug-in electric vehicles..."
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Alternative
Specific or clean fuel
PEV or ZEV requirement or
State Policy target specific target

lowa "At least 10% of new light-duty vehicles purchased by institutions under
the control of the state fleet director ... must be capable of operating on v
alternative fuels."

lllinois "[llinois state agencies must work towards meeting the following goals: By
July 1, 2025, at least 60% of new passenger vehicles purchased must be hybrid
electric vehicles (HEVs) and 15% must be battery electric vehicles (EVs)..."

“All gasoline-powered vehicles purchased with state funds must be flex fuel
vehicles (FFVs) or fuel-efficient hybrid electric vehicles (HEVs) ... 15% of all
vehicles purchased with state funds must be fueled by electricity, natural gas,
or liquefied petroleum gas (propane), with the exception of [certain agencies].”

Indiana "Each state entity must purchase or lease a clean energy vehicle, unless the
Indiana Department of Administration (Department) determines that the
purchase or lease of the vehicle is inappropriate for its intended use, or the v
purchase or lease would cost 20% more than a comparable non-clean energy
vehicle."

"When purchasing new motor vehicles, the Commonwealth of Massachusetts
must purchase HEVs or AFVs to the maximum extent feasible and consistent
with the ability of such vehicles to perform their intended functions. HEVs
and AFVs must be acquired at a rate of at least 5% annually for all new

motor vehicle purchases so that not less than 50% of the motor vehicles the
Commonwealth owns and operates will be HEVs or AFVs by 2018."

Massachusetts

Maryland "State agencies must increase the number of ZEV acquisitions in light-duty
fleets to at least 25% of annual fleet purchases by 2025. To the extent feasible,
ZEV acquisitions should increase by 3% each year from fiscal year (FY) 2016 (4
through FY 2020, so that by FY 2020 at least 15% of annual light-duty fleet
purchases are ZEVs."

Minnesota "State agencies must establish interagency teams to develop and implement
sustainability goals that reduce state vehicle petroleum consumption. ... When
reasonably possible, state agencies must purchase on-road vehicles that use
alternative fuels."

“When purchasing a motor vehicle, a state agency must select one that is
capable of being powered by cleaner fuels, including electricity and natural
gas, if the total life cycle cost of ownership is less than or comparable to that of
a gasoline-powered vehicle”

“All solicitation documents that include the purchase of passenger
automobiles issued under the jurisdiction of the Minnesota Department of
Administration must assert the intention of the state to begin purchasing all-
electric vehicles (EVs), plug-in hybrid electric vehicles (PHEVs), neighborhood
electric vehicles, and NGVs. In order for this requirement to apply, vehicles
must meet the state’s performance specifications and have a total life-cycle
cost of ownership less than or comparable to that of gasoline-powered
vehicles.”

Missouri "A state agency that operates a vehicle fleet consisting of 15 vehicles or more
must ensure that at least 50% of new vehicles purchased over a defined
biennial period are capable of operating using an alternative fuel. Excess
acquisitions of AFVs may be credited towards future biennial goals.”
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Alternative

Specific or clean fuel
PEV or ZEV requirement or

State Policy target specific target
North Carolina "[A]t least 75% of new or replacement state government light-duty cars and

trucks with a gross vehicle weight rating of 8,500 pounds or less must be AFVs

or low emission vehicles." v

“State-owned vehicle fleets must implement petroleum displacement plans to

increase the use of alternative fuels and fuel-efficient vehicles.”
New "The state must pursue PEV procurement opportunities for use in the state
Hampshire fleet and must install [electric vehicle supply equipment] EVSE for use by state (4

agencies."
New Mexico  "A minimum of 75% of state government and educational institution fleet v

light-duty vehicles purchased must be HEVs or bi-fuel or dedicated AFVs."

"Fleets containing 50 or more vehicles that are owned, leased, or operated

by the state, a state agency, or a political subdivision of the state in a county

with a population of 100,000 or more must acquire AFVs or U.S. Environmental

Protection Agency certified Ultra Low Emission Vehicles (ULEVs). Covered

fleets are required to purchase either AFVs or certified ULEVs for 90% of W
new vehicles obtained. A fleet may meet the acquisition requirements by

converting existing or newly acquired vehicles to operate on alternative fuels.

An AFV acquired in compliance with this mandate must operate solely on

the alternative fuel except when operating in an area where the appropriate

alternative fuel is unavailable"

Nevada

Ohio "With the exception of law enforcement vehicles, all newly acquired state
agency vehicles must be capable of using an alternative fuel and must use the v
relevant alternative fuel if it is reasonably priced and available."

Oregon "All state agencies and transit districts must purchase AFVs and use alternative
fuels to operate those vehicles to the maximum extent possible, except in v
regions where it is not economically or logistically possible to fuel an AFV."

Rhode Island  "At least 75% of state motor vehicle acquisitions must be AFVs, and the
remaining 25% must be HEVs to the greatest extent possible. By 2025, 25% of v v
state motor vehicle acquisitions must be ZEVs."

Texas "State agency fleets with more than 15 vehicles, excluding emergency and
law enforcement vehicles, may not purchase or lease a motor vehicle unless
the vehicle uses compressed or liquefied natural gas, propane, ethanol or fuel
blends of at least 85% ethanol (E85), methanol or fuel blends of at least 85%
methanol (M85), biodiesel or fuel blends of at least 20% biodiesel (B20), or
electricity (including plug-in hybrid electric vehicles). ... Covered state agency
fleets must consist of at least 50% of vehicles that are able to operate on
alternative fuels and use these fuels at least 80% of the time the vehicles are
driven. Covered state agencies may meet these requirements through the
purchase of new vehicles or the conversion of existing vehicles."

Utah "By August 30, 2018, at least 50% of new or replacement light-duty state
agency vehicles must meet Bin 2 emissions standards established in Title 40 of v
the U.S. Code of Federal Regulations, or be propelled to a significant extent by
electricity, natural gas, propane, hydrogen, or biodiesel."

Note: All policies were in effect at some point between 2013 and 2017.

Source: Office of Energy Efficiency and Renewable Energy, Alternative Fuels Data Center,“State Laws and Incentives," available at https://www.afdc.energy.gov/laws/state
(last accessed April 2018).
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Licensing fees

TABLE 8 TABLE 9
Annual cost of licensing fees Annual cost savings of
charged for battery electric decreased licensing fees for
vehicles by state plug-in electric vehicles by state
State Fee State Fee
Colorado $50 . Varies based on vehicle
Arizona
. value
Georgia $200
Connecticut $19
Idaho $140
. District of Columbia $36
Indiana $150
Illinoi 18
Michigan $100 nots °

A . Note: All policies were in effect at some point between 2013
Missouri $75 and 2017,

Source: Office of Energy Efficiency and Renewable Energy,

Nebraska $75 Alternative Fuels Data Center, State Laws and Incentives,
available at https://www.afdc.energy.gov/laws/state (last

North Carolina $130 accessed April 2018).

South Carolina $60

Tennessee $100

Virginia $64

Washington $150%

West Virginia $200

Wisconsin $100

Wyoming $50

*Price varies based on range.

Note: All policies were in effect at some point between 2013
and 2017.

Source: Office of Energy Efficiency and Renewable Energy,
Alternative Fuels Data Center, "State Laws and Incentives,’
available at https://www.afdc.energy.gov/laws/state (last
accessed April 2018).
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Emissions testing fees

TABLE 10
Annual cost savings of emissions testing exemptions
for plug-in electric vehicles by state

Annual cost of Do all counties in the state
State offering exemption emissions test have required emissions tests?
Arizona $17.00 No
Connecticut $20.00 Yes
Idaho $11.00 Yes
llinois $20.00 No
Massachusetts $35.00 Yes
Michigan $0.00 Yes
Missouri $24.00 No
North Carolina $16.40 No
Nevada $47.00 No
New York $19.00 Yes
Ohio $18.00 No
Rhode Island $27.50 Yes
Virginia $28.00 No
Washington $15.00 Yes

Note: All policies were in effect at some point between 2013 and 2017.

Sources: Arizona Department of Environmental Quality, “Testing Information & Fees, available at http://myazcarcom/testing-info-and-fees

(last accessed May 2018); Department of Motor Vehicles, “Car Inspection in Connecticut,’ available at https://www.dmv.org/ct-connecticut/
smog-check.php (last accessed May 2018); Idaho Department of Environmental Quality, “Frequently Asked Questions;" available at http://www.
idahovip.org/fag.html (last accessed May 2018); Department of Motor Vehicles, “lllinois Emissions Testing,"available at https://www.dmv.com/il/
illinois/emissions-testing (last accessed May 2018); Department of Motor Vehicles, "Massachusetts Emissions Testing," available at https://www.
dmv.com/ma/massachusetts/emissions-testing (last accessed May 2018); Department of Motor Vehicles, “Car Inspection in Michigan, available
at https//www.dmv.org/mi-michigan/smog-check.php (last accessed May 2018); Gateway Vehicle Inspection Program, “Vehicle Owner Home;
available at https://dnr.mo.gov/gatewayvip/v-owner/indexhtml (last accessed May 2018); North Carolina Consumers Council,“North Carolina
No Longer Requires An Annual Emissions Inspection for Newer Vehicles,' January 26, 2018, available at https://www.ncconsumer.org/news-
articles-eg/north-carolina-no-longer-requires-annual-emissions-inspection-for-newer-vehicles.html; Department of Motor Vehicles Nevada,
“Emissions Testing Fees, available at http://www.dmvnv.com/emission_fees.htm (last accessed May 2018); Department of Motor Vehicles,
“Smog and Emissions Testing in New York,"available at https://www.dmv.com/ny/new-york/emissions-testing (last accessed May 2018);
Department of Motor Vehicles, “Car Inspection in Ohio; available at https://www.dmv.org/oh-ohio/smog-check.php (last accessed May 2018);
Rhode Island Emissions and Safety Testing, “Program Overview, available at http://www.riinspection.org/overview.htm (last accessed May
2018); Virginia Department of Environmental Quality, “Vehicle Emissions Inspection FAQ,"available at http://www.deq.virginia.gov/Programs/
AirCheckVirginia/ForMotoristsVehicleOwners/VehicleEmissionsinspectionFAQaspx (last accessed May 2018); Washington Vehicle Emission
Check Program, “Frequently Asked Questions,"available at http://www.emissiontestwa.com/e/fag.aspxit6 (last accessed May 2018).

39 Center for American Progress | Plug-In Electric Vehicle Policy



About the author

Lia Cattaneo is a research associate for Energy and Environment Policy at the

Center for American Progress.

Acknowledgments

The author would like to thank Luke Bassett, Alison Cassady, Kristina Costa,
Patrick Dolan, Michael Madowitz, and Danielle Schultz for their contributions.
This report was also improved with input from many partners in federal, state, and

local governments, as well as others in the public and private sectors.

40 Center for American Progress | Plug-In Electric Vehicle Policy



Endnotes

1 Office of Energy Efficiency and Renewable Energy, 13 U.S. Department of Energy, Fuel Cells (2015), available at

Alternative Fuels Data Center, “Emissions from Hybrid
and Plug-In Electric Vehicles,” available at https://www.
afdc.energy.gov/vehicles/electric_emissions.php (last
accessed April 2018).

2 Robert Farrington and John Rugh, “Impact of Vehicle
Air-Conditioning on Fuel Economy, Tailpipe Emissions,
and Electric Vehicle Range” (Golden, CO: National Re-
newable Energy Laboratory, 2000), available at https://
www.nrel.gov/docs/fy000sti/28960.pdf.

3 David B. Sandalow, Plug-In Electric Vehicles: What Role
for Washington? (Washington: Brookings Institution
Press, 2009).

4 Union of Concerned Scientists, “Going From Pump
to Plug: Adding Up the Savings from Electric Vehicles”
(2017), available at https://www.ucsusa.org/clean-vehi-
cles/electric-vehicles/ev-fuel-savings#.WwXCP5PwauV;
Kate Palmer and others, “Total cost of ownership
and market share for hybrid and electric vehicles in
the UK, US and Japan,’ Applied Energy 209 (2018):
108-119, available at https://www.enriquedans.com/
wp-content/uploads/2017/12/Total-cost-of-ownership-
and-market-share-for-hybrid-and-electric-vehicles-in-
the-UK-US-and-Japan.pdf.

v

U.S. Department of Energy, Quadrennial Technology
Review: An Assessment of Energy Technologies And
Research Opportunities (2015), chapter 8, available at
https://www.energy.gov/sites/prod/files/2017/03/f34/
qtr-2015-chapter8.pdf; The White House, United States
Mid-Century Strategy for Deep Decarbonization (2016),
available at https://unfccc.int/files/focus/long-term_
strategies/application/pdf/us_mid_century_strategy.
pdf.

(=)}

U.S. Energy Information Administration, “Monthly
Energy Review," available at https://www.eia.gov/
totalenergy/data/monthly/previous.php (last accessed
April 2018).

~N

Environmental Protection Agency, “Volkswagen Clean
Air Act Civil Settlement,” available at https://www.
epa.gov/enforcement/volkswagen-clean-air-act-civil-
settlementitpartners (last accessed May 2018).

©

Environmental Protection Agency, “Frequently Asked
Questions (FAQ) For Beneficiaries to the Volkswagen
Mitigation Trust Agreements” (2017), available at
https://www.epa.gov/sites/production/files/2017-10/
documents/fag-ben.pdf (last accessed May 2018).

el

Public Broadcasting Service, “Timeline: History of the
Electric Car," available at http://www.pbs.org/now/
shows/223/electric-car-timeline.html (last accessed
April 2018); U.S. Department of Energy, “The History
of the Electric Car,’ September 15, 2014, available at
https://www.energy.gov/articles/history-electric-car
(last accessed May 2018).

10 Ibid.

11 Office of Energy Efficiency and Renewable Energy,
Alternative Fuels Data Center, “U.S. HEV Sales by Model,”
available at https://www.afdc.energy.gov/data/10301
(last accessed April 2018).

12 Office of Energy Efficiency and Renewable Energy,
“Electric Vehicle Basics," available at https://www.
energy.gov/eere/electricvehicles/electric-vehicle-basics
(last accessed April 2018).

41

v

19

20

2

22

2

w

24

https://www.energy.gov/sites/prod/files/2015/11/f27/
fcto_fuel_cells_fact_sheet.pdf; Tien Nguyen and Jake
Ward, “Life-Cycle Greenhouse Gas Emissions and Petro-
leum Use for Current Cars” (U.S. Department of Energy,
2016), available at https://www.hydrogen.energy.gov/
pdfs/16004_life-cycle_ghg_oil_use_cars.pdf.

Sandra Curtin and Jennifer Gangi, “Fuel Cell Technolo-
gies Market Report 2016” (Washington: Office of Energy
Efficiency and Renewable Energy, 2017), available at
https://www.energy.gov/sites/prod/files/2017/10/f37/
fcto_2016_market_report.pdf.

Alliance of Automobile Manufacturers, “Advanced Tech-
nology Vehicle Sales Dashboard,” available at https://
autoalliance.org/energy-environment/advanced-tech-
nology-vehicle-sales-dashboard/ (last accessed April
2018).

Office of Energy Efficiency and Renewable Energy,
Alternative Fuels Data Center, "Hydrogen Fueling
Station Locations," available at https://www.afdc.
energy.gov/fuels/hydrogen_locations.html#/
analyze?region=CA&fuel=HY&hy_nonretail=true (last
accessed April 2018).

Office of Energy Efficiency and Renewable Energy, Al-
ternative Fuels Data Center, “Developing Infrastructure
to Charge Plug-In Electric Vehicles,” available at https://
www.afdc.energy.gov/fuels/electricity_infrastructure.
html (last accessed April 2018).

Mia Yamauchi, “Tesla Charging: The Complete Guide to
Charging at Home, in Public and Autonomously,’ Plug-
less Power, available at https://www.pluglesspower.
com/learn/tesla-model-s-charging-home-public-auton-
omously/ (last accessed April 2018).

Office of Energy Efficiency and Renewable Energy,
Enabling Fast Charging: A Technology Gap Assessment
(U.S. Department of Energy, 2017), available at https://
www.energy.gov/sites/prod/files/2017/10/f38/XFC%20
Technology%20Gap%20Assessment%20Report_FI-
NAL_10202017.pdf.

Ibid.

Alliance of Automobile Manufacturers, “Advanced Tech-
nology Vehicle Sales Dashboard! Throughout this report,
“market share” refers to the percent of new vehicle
registrations in a given time period and location.

Ibid.

International Energy Agency, “Global EV Outlook
2017: Two million and counting” (2017), available at
https://www.iea.org/publications/freepublications/
publication/GlobalEVOutlook2017.pdf (last accessed
April 2018); Alliance of Automobile Manufacturers,
“Advanced Technology Vehicle Sales Dashboard.”

Consumers Union and Union of Concerned Scientists,
“Electric Vehicle Survey Methodology and Assump-
tions: Driving Habits, Vehicle Needs, and Attitudes
toward Electric Vehicles in the Northeast and California
(2016), available at https://www.ucsusa.org/sites/
default/files/attach/2016/05/Electric-Vehicle-Survey-
Methodology.pdf; Sandalow, Plug-In Electric Vehicles;
Kenneth S. Kurani, Nicolette Caperello, and Jennifer
TyreeHageman, “New Car Buyers'Valuation of Zero-
Emission Vehicles: California” (Davis, CA: Institute of
Transportation Studies, 2016), available at https://www.
arb.ca.gov/research/apr/past/12-332.pdf.

"

Center for American Progress | Plug-In Electric Vehicle Policy


https://www.afdc.energy.gov/vehicles/electric_emissions.php
https://www.afdc.energy.gov/vehicles/electric_emissions.php
https://www.nrel.gov/docs/fy00osti/28960.pdf
https://www.nrel.gov/docs/fy00osti/28960.pdf
https://www.enriquedans.com/wp-content/uploads/2017/12/Total-cost-of-ownership-and-market-share-for-hybrid-and-electric-vehicles-in-the-UK-US-and-Japan.pdf
https://www.enriquedans.com/wp-content/uploads/2017/12/Total-cost-of-ownership-and-market-share-for-hybrid-and-electric-vehicles-in-the-UK-US-and-Japan.pdf
https://www.enriquedans.com/wp-content/uploads/2017/12/Total-cost-of-ownership-and-market-share-for-hybrid-and-electric-vehicles-in-the-UK-US-and-Japan.pdf
https://www.enriquedans.com/wp-content/uploads/2017/12/Total-cost-of-ownership-and-market-share-for-hybrid-and-electric-vehicles-in-the-UK-US-and-Japan.pdf
https://www.energy.gov/sites/prod/files/2017/03/f34/qtr-2015-chapter8.pdf
https://www.energy.gov/sites/prod/files/2017/03/f34/qtr-2015-chapter8.pdf
https://unfccc.int/files/focus/long-term_strategies/application/pdf/us_mid_century_strategy.pdf
https://unfccc.int/files/focus/long-term_strategies/application/pdf/us_mid_century_strategy.pdf
https://unfccc.int/files/focus/long-term_strategies/application/pdf/us_mid_century_strategy.pdf
https://www.eia.gov/totalenergy/data/monthly/previous.php
https://www.eia.gov/totalenergy/data/monthly/previous.php
https://www.epa.gov/sites/production/files/2017-10/documents/faq-ben.pdf
https://www.epa.gov/sites/production/files/2017-10/documents/faq-ben.pdf
http://www.pbs.org/now/shows/223/electric-car-timeline.html
http://www.pbs.org/now/shows/223/electric-car-timeline.html
https://www.energy.gov/articles/history-electric-car
https://www.afdc.energy.gov/data/10301
https://www.energy.gov/eere/electricvehicles/electric-vehicle-basics
https://www.energy.gov/eere/electricvehicles/electric-vehicle-basics
https://www.energy.gov/sites/prod/files/2015/11/f27/fcto_fuel_cells_fact_sheet.pdf
https://www.energy.gov/sites/prod/files/2015/11/f27/fcto_fuel_cells_fact_sheet.pdf
https://www.hydrogen.energy.gov/pdfs/16004_life-cycle_ghg_oil_use_cars.pdf
https://www.hydrogen.energy.gov/pdfs/16004_life-cycle_ghg_oil_use_cars.pdf
https://www.energy.gov/sites/prod/files/2017/10/f37/fcto_2016_market_report.pdf
https://www.energy.gov/sites/prod/files/2017/10/f37/fcto_2016_market_report.pdf
https://autoalliance.org/energy-environment/advanced-technology-vehicle-sales-dashboard/
https://autoalliance.org/energy-environment/advanced-technology-vehicle-sales-dashboard/
https://autoalliance.org/energy-environment/advanced-technology-vehicle-sales-dashboard/
https://www.afdc.energy.gov/fuels/electricity_infrastructure.html
https://www.afdc.energy.gov/fuels/electricity_infrastructure.html
https://www.afdc.energy.gov/fuels/electricity_infrastructure.html
https://www.pluglesspower.com/learn/tesla-model-s-charging-home-public-autonomously/
https://www.pluglesspower.com/learn/tesla-model-s-charging-home-public-autonomously/
https://www.pluglesspower.com/learn/tesla-model-s-charging-home-public-autonomously/
https://www.energy.gov/sites/prod/files/2017/10/f38/XFC%20Technology%20Gap%20Assessment%20Report_FINAL_10202017.pdf
https://www.energy.gov/sites/prod/files/2017/10/f38/XFC%20Technology%20Gap%20Assessment%20Report_FINAL_10202017.pdf
https://www.energy.gov/sites/prod/files/2017/10/f38/XFC%20Technology%20Gap%20Assessment%20Report_FINAL_10202017.pdf
https://www.energy.gov/sites/prod/files/2017/10/f38/XFC%20Technology%20Gap%20Assessment%20Report_FINAL_10202017.pdf
https://www.iea.org/publications/freepublications/publication/GlobalEVOutlook2017.pdf
https://www.iea.org/publications/freepublications/publication/GlobalEVOutlook2017.pdf
https://www.ucsusa.org/sites/default/files/attach/2016/05/Electric-Vehicle-Survey-Methodology.pdf
https://www.ucsusa.org/sites/default/files/attach/2016/05/Electric-Vehicle-Survey-Methodology.pdf
https://www.ucsusa.org/sites/default/files/attach/2016/05/Electric-Vehicle-Survey-Methodology.pdf
https://www.arb.ca.gov/research/apr/past/12-332.pdf
https://www.arb.ca.gov/research/apr/past/12-332.pdf

25 Consumers Union and Union of Concerned Scientists,
“Electric Vehicle Survey Methodology and Assump-
tions.”

26 International Energy Agency, “Energy Snapshot,”
available at https://www.iea.org/newsroom/
energysnapshots/average-ev-price-and-range.html
(last accessed April 2018).

2

~

Palmer and others, “Total cost of ownership and market
share for hybrid and electric vehicles in the UK, US and
Japan!

2

©

International Energy Agency, “Energy Snapshot.”

2

el

Claire Curry, “Lithium-ion Battery Costs and Market:
Squeezed margins seek technology improvements
& new business models” (New York: Bloomberg New
Energy Finance, 2017), available at https://data.
bloomberglp.com/bnef/sites/14/2017/07/BNEF-
Lithium-ion-battery-costs-and-market.pdf.

30 Models were aggregated based on model name; many
models have a variety of battery range options.

3

Department of Energy, Office of Energy Efficiency
and Renewable Energy, “Find Electric Vehicle
Models," available at https://www.energy.gov/eere/
electricvehicles/find-electric-vehicle-models (last
accessed April 2018).

3

N

David B. Sandalow, Plug-In Electric Vehicles: What Role
for Washington? (Washington: Brookings Institution
Press, 2009).

33 Models were aggregated based on model name; many
models have a variety of battery range options. Office
of Energy Efficiency and Renewable Energy, “Find
Electric Vehicle Models,” available at https://www.
energy.gov/eere/electricvehicles/find-electric-vehicle-
models (last accessed April 2018).

34 Ashley May, “These are the most popular cars and
trucks in every state,” USA Today, August 29, 2017,
available at https://www.usatoday.com/story/news/
nation-now/2017/08/30/these-most-popular-cars-and-
trucks-every-state/478537001/.

3

[

Brandon Schoettle and Michael Sivak, “Consumer
Preferences and Motivations for Owning Light Trucks
versus Passenger Cars” (Ann Arbor, MI: Sustainable
Worldwide Transportation, 2017), available at http://
umich.edu/~umtriswt/PDF/SWT-2017-7_Abstract_
English.pdf.

3

(o))

Peter Slowik and Nic Lutsey, “Expanding the

Electric Vehicle Market in U.S. Cities” (Washington:
International Council on Clean Transportation,
2017), available at https://www.theicct.org/sites/
default/files/publications/US-Cities-EVs_ICCT-White-
Paper_25072017_vF.pdf.

37 Volvo Cars,“The Future is Electric," available at
https://group.volvocars.com/company/innovation/
electrification (last accessed April 2018).

38 Kirsten Korosec, “GM's Future: 20 All-Electric Vehicles
by 2023, Fortune, October 2, 2017, available at
http://fortune.com/2017/10/02/gm-20-all-electric-
vehicles-2023/.

3

O

Eric Loveday, “Ford Ups Electric Car Commitment

With Promise Of 16 Pure Electric Vehicles In 5 Years,”
InsideEVs, January 15, 2018, available at https://
insideevs.com/ford-ups-electric-car-commitment-with-
promise-of-16-pure-electric-vehicles-in-5-years/.

40 Fred Lambert, “BMW seriously updates its EV plans with
12 all-electric cars, claims some with over ‘400 miles’ of
range,’ Electrek, September 7, 2017, available at https://
electrek.co/2017/09/07/bmw-updates-ev-plan-electric-
cars-mass-production/.

4

Matt de Prez, “Honda announces electric vehicle
commitment at Frankfurt motor show,’ Fleet News,
December 9, 2017, available at https://www.fleetnews.
co.uk/news/manufacturer-news/2017/09/12/honda-
announces-electric-vehicle-commitment-at-frankfurt-
motor-show.

4

N

Fred Lambert, “Hyundai announces 4 new all-electric
cars by 2020, Electrek, November 16, 2016, available
at https://electrek.co/2016/11/16/hyundai-new-all-
electric-cars-2020/.

4

@

Fred Lambert, “Mazda to reportedly only sell electric
cars and hybrids by 2030," Electrek, September 18,2017,
available at https://electrek.co/2017/09/18/mazda-
electric-cars-hybrids-2030/.

44 Darrell Etherington, “Mercedes-Benz will electrify its
entire car lineup by 2022," TechCrunch, September 11,
2017, available at https://techcrunch.com/2017/09/11/
mercedes-benz-will-electrify-its-entire-car-lineup-
by-2022/.

4

[l

Yuri Kageyama, “Toyota planning 10 purely electric
vehicles by 2020s," USA Today, December 18, 2017,
available at https://www.usatoday.com/story/money/
cars/2017/12/18/toyota-planning-10-purely-electric-
vehicles-2020-5/960486001/.

4

o

Darrell Etherington, “Volkswagen to offer electric
versions of all of its vehicles by 2030," TechCrunch,
September 11,2017, available at https://techcrunch.
com/2017/09/11/volkswagen-to-offer-electric-
versions-of-all-of-its-vehicles-by-2030/; Alexis C.
Madrigal, “All the Promises Automakers Have Made
About the Future of Cars,’ The Atlantic, July 7, 2017,
available at https://www.theatlantic.com/technology/
archive/2017/07/all-the-promises-automakers-have-
made-about-the-future-of-cars/532806/.

Paul A. Eisenstein, “Infiniti says it will go‘all electric;’
The Detroit News, January 16, 2018, available at
https://www.detroitnews.com/story/business/autos/
detroit-auto-show/2018/01/16/infiniti-will-go-
electric/109522556/.

4

~N

48 Lingzhi Jin and Peter Slowik, “Literature review of
electric vehicle consumer awareness and outreach
activities” (Washington: International Council on Clean
Transportation, 2017), available at https://www.theicct.
org/sites/default/files/publications/Consumer-EV-
Awareness_|ICCT_Working-Paper_23032017_vF.pdf.

49 Consumers Union and Union of Concerned
Scientists, “Electric Vehicle Survey Methodology and
Assumptions”; Kurani, Caperello, and TyreeHageman,
“New Car Buyers'Valuation of Zero-Emission Vehicles.”

50 Rachel M. Krause and others, “Perception and reality:
Public knowledge of plug-in electric vehicles in 21 U.S.
cities,” Energy Policy 63 (2013): 433-440.

5

Ken Kurani and Scott Hardman, “Automakers and
Policymakers May Be on a Path to Electric Vehicles;
Consumers Aren't,” Institute of Transportation Studies,
January 18, 2018, available at https:/its.ucdavis.edu/
blog-post/automakers-policymakers-on-path-to-
electric-vehicles-consumers-are-not/.

5

N

Michael Maely, “South Carolina’s plug-in hybrid vehicle
tax credit expired, another credit remains,” WMBF News,
April 14,2017, available at http://www.wmbfnews.
com/story/35155872/car-credits-south-carolinas-plug-
in-hybrid-vehicle-tax-credit-expired-another-credit-
remains.

42 Center for American Progress | Plug-In Electric Vehicle Policy


https://www.iea.org/newsroom/energysnapshots/average-ev-price-and-range.html
https://www.iea.org/newsroom/energysnapshots/average-ev-price-and-range.html
https://data.bloomberglp.com/bnef/sites/14/2017/07/BNEF-Lithium-ion-battery-costs-and-market.pdf
https://data.bloomberglp.com/bnef/sites/14/2017/07/BNEF-Lithium-ion-battery-costs-and-market.pdf
https://data.bloomberglp.com/bnef/sites/14/2017/07/BNEF-Lithium-ion-battery-costs-and-market.pdf
https://www.energy.gov/eere/electricvehicles/find-electric-vehicle-models
https://www.energy.gov/eere/electricvehicles/find-electric-vehicle-models
https://www.energy.gov/eere/electricvehicles/find-electric-vehicle-models
https://www.energy.gov/eere/electricvehicles/find-electric-vehicle-models
https://www.energy.gov/eere/electricvehicles/find-electric-vehicle-models
https://www.usatoday.com/story/news/nation-now/2017/08/30/these-most-popular-cars-and-trucks-every-state/478537001/
https://www.usatoday.com/story/news/nation-now/2017/08/30/these-most-popular-cars-and-trucks-every-state/478537001/
https://www.usatoday.com/story/news/nation-now/2017/08/30/these-most-popular-cars-and-trucks-every-state/478537001/
http://umich.edu/~umtriswt/PDF/SWT-2017-7_Abstract_English.pdf
http://umich.edu/~umtriswt/PDF/SWT-2017-7_Abstract_English.pdf
http://umich.edu/~umtriswt/PDF/SWT-2017-7_Abstract_English.pdf
https://www.theicct.org/sites/default/files/publications/US-Cities-EVs_ICCT-White-Paper_25072017_vF.pdf
https://www.theicct.org/sites/default/files/publications/US-Cities-EVs_ICCT-White-Paper_25072017_vF.pdf
https://www.theicct.org/sites/default/files/publications/US-Cities-EVs_ICCT-White-Paper_25072017_vF.pdf
https://group.volvocars.com/company/innovation/electrification
https://group.volvocars.com/company/innovation/electrification
http://fortune.com/2017/10/02/gm-20-all-electric-vehicles-2023/
http://fortune.com/2017/10/02/gm-20-all-electric-vehicles-2023/
https://insideevs.com/ford-ups-electric-car-commitment-with-promise-of-16-pure-electric-vehicles-in-5-years/
https://insideevs.com/ford-ups-electric-car-commitment-with-promise-of-16-pure-electric-vehicles-in-5-years/
https://insideevs.com/ford-ups-electric-car-commitment-with-promise-of-16-pure-electric-vehicles-in-5-years/
https://electrek.co/2017/09/07/bmw-updates-ev-plan-electric-cars-mass-production/
https://electrek.co/2017/09/07/bmw-updates-ev-plan-electric-cars-mass-production/
https://electrek.co/2017/09/07/bmw-updates-ev-plan-electric-cars-mass-production/
https://www.fleetnews.co.uk/news/manufacturer-news/2017/09/12/honda-announces-electric-vehicle-commitment-at-frankfurt-motor-show
https://www.fleetnews.co.uk/news/manufacturer-news/2017/09/12/honda-announces-electric-vehicle-commitment-at-frankfurt-motor-show
https://www.fleetnews.co.uk/news/manufacturer-news/2017/09/12/honda-announces-electric-vehicle-commitment-at-frankfurt-motor-show
https://www.fleetnews.co.uk/news/manufacturer-news/2017/09/12/honda-announces-electric-vehicle-commitment-at-frankfurt-motor-show
https://electrek.co/2016/11/16/hyundai-new-all-electric-cars-2020/
https://electrek.co/2016/11/16/hyundai-new-all-electric-cars-2020/
https://electrek.co/2017/09/18/mazda-electric-cars-hybrids-2030/
https://electrek.co/2017/09/18/mazda-electric-cars-hybrids-2030/
https://techcrunch.com/2017/09/11/mercedes-benz-will-electrify-its-entire-car-lineup-by-2022/
https://techcrunch.com/2017/09/11/mercedes-benz-will-electrify-its-entire-car-lineup-by-2022/
https://techcrunch.com/2017/09/11/mercedes-benz-will-electrify-its-entire-car-lineup-by-2022/
https://www.usatoday.com/story/money/cars/2017/12/18/toyota-planning-10-purely-electric-vehicles-2020-s/960486001/
https://www.usatoday.com/story/money/cars/2017/12/18/toyota-planning-10-purely-electric-vehicles-2020-s/960486001/
https://www.usatoday.com/story/money/cars/2017/12/18/toyota-planning-10-purely-electric-vehicles-2020-s/960486001/
https://techcrunch.com/2017/09/11/volkswagen-to-offer-electric-versions-of-all-of-its-vehicles-by-2030/
https://techcrunch.com/2017/09/11/volkswagen-to-offer-electric-versions-of-all-of-its-vehicles-by-2030/
https://techcrunch.com/2017/09/11/volkswagen-to-offer-electric-versions-of-all-of-its-vehicles-by-2030/
https://www.theatlantic.com/technology/archive/2017/07/all-the-promises-automakers-have-made-about-the-future-of-cars/532806/
https://www.theatlantic.com/technology/archive/2017/07/all-the-promises-automakers-have-made-about-the-future-of-cars/532806/
https://www.theatlantic.com/technology/archive/2017/07/all-the-promises-automakers-have-made-about-the-future-of-cars/532806/
https://www.detroitnews.com/story/business/autos/detroit-auto-show/2018/01/16/infiniti-will-go-electric/109522556/
https://www.detroitnews.com/story/business/autos/detroit-auto-show/2018/01/16/infiniti-will-go-electric/109522556/
https://www.detroitnews.com/story/business/autos/detroit-auto-show/2018/01/16/infiniti-will-go-electric/109522556/
https://www.theicct.org/sites/default/files/publications/Consumer-EV-Awareness_ICCT_Working-Paper_23032017_vF.pdf
https://www.theicct.org/sites/default/files/publications/Consumer-EV-Awareness_ICCT_Working-Paper_23032017_vF.pdf
https://www.theicct.org/sites/default/files/publications/Consumer-EV-Awareness_ICCT_Working-Paper_23032017_vF.pdf
https://its.ucdavis.edu/blog-post/automakers-policymakers-on-path-to-electric-vehicles-consumers-are-not/
https://its.ucdavis.edu/blog-post/automakers-policymakers-on-path-to-electric-vehicles-consumers-are-not/
https://its.ucdavis.edu/blog-post/automakers-policymakers-on-path-to-electric-vehicles-consumers-are-not/
http://www.wmbfnews.com/story/35155872/car-credits-south-carolinas-plug-in-hybrid-vehicle-tax-credit-expired-another-credit-remains
http://www.wmbfnews.com/story/35155872/car-credits-south-carolinas-plug-in-hybrid-vehicle-tax-credit-expired-another-credit-remains
http://www.wmbfnews.com/story/35155872/car-credits-south-carolinas-plug-in-hybrid-vehicle-tax-credit-expired-another-credit-remains
http://www.wmbfnews.com/story/35155872/car-credits-south-carolinas-plug-in-hybrid-vehicle-tax-credit-expired-another-credit-remains

[l

~N

©

53 Elen Alexov, “Ipsos RDA Study Finds U.S. Dealerships

Not Prepared for the EV Invasion,’ Ipsos, November
15,2017, available at https://www.ipsos.com/en-us/
news-polls/rda-finds-us-dealerships-not-prepared-
ev-invasion; Justin Gerdes, “US Auto Dealerships Are
Bad at Selling Electric Vehicles, Study Finds,” Greentech
Media, December 12, 2017, available at https://
www.greentechmedia.com/articles/read/us-auto-
dealerships-are-bad-at-selling-electric-vehicles-study-
finds#gs.ge0xjX8.

Office of Energy Efficiency and Renewable Energy,
Alternative Fuel Data Center, “Alternative Fueling
Station Locator,” available at https://www.afdc.energy.
gov/stations/#/find/nearest?fuel=ELEC (last accessed
May 2018).

Garrett Fitzgerald and Chris Nelder, “From Gas to
Grid: Building Charging Infrastructure to Power
Electric Vehicle Demand” (Boulder, CO: Rocky
Mountain Institute, 2017), available at https://www.
rmi.org/wp-content/uploads/2017/10/RMI-From-
Gas-To-Grid.pdf; Garrett Fitzgerald and Chris Nelder,
“EVgo Fleet and Tariff Analysis, Phase 1: California”
(Boulder, CO: Rocky Mountain Institute, 2017),
available at https://d231jw5ce53gcq.cloudfront.net/
wp-content/uploads/2017/04/eLab_EVgo_Fleet_
and_Tariff_Analysis_2017.pdf; Union of Concerned
Scientists, “Going from Pump to Plug”; Citizens
Utility Board, “The ABCs of EVs: A Guide for Policy
Makers and Consumer Advocates” (2017), available
at https://citizensutilityboard.org/wp-content/
uploads/2017/04/2017_The-ABCs-of-EVs-Report.pdf.

J.R. DeShazo, Norman Wong, and Jason Karpman,
“Overcoming Barriers to Electric Vehicle Charging in
Multi-unit Dwellings: A Westside Cities Case Study”
(Los Angeles: UCLA Luskin Center for Innovation and
Southern California Association of Governments,
2017), available at http://innovation.luskin.ucla.
edu/sites/default/files/Overcoming%20Barriers%20
10%20EV%20Charging%20in%20Multi-unit%20
Dwellings%20-%20A%20Westside%20Cities%20
Case%20Study.pdf; National Research Council, Board
on Energy and Environmental Systems, Division on
Engineering and Physical Sciences, Transportation
Research Board, National Academy of Sciences,
Overcoming Barriers to Deployment of Plug-In Electric
Vehicles (2015).

Fitzgerald and Nelder, “From Gas to Grid."

Office of Energy Efficiency and Renewable Energy,
“Charging on the Road,” available at https://www.
energy.gov/eere/electricvehicles/charging-road (last
accessed April 2018); Fitzgerald and Nelder, “From Gas
to Grid.’

63 Sandalow, Plug-In Electric Vehicles; Fred Lambert,

“There’s a new effort to remove the EV tax credit cap
just as Tesla and GM are about to hit it,’ Electrek, March
16, 2018, available at https://electrek.co/2018/03/16/
electric-vehicle-tax-credit-cap-tesla-gm/.

Steve Cummings, “The Horserace to 200,000 EVs Sold

in the U.S," Plugless Power, February 22, 2017, https://
www.pluglesspower.com/learn/forecasting-the-sunset-
of-federal-tax-credits-for-evs/.

Letter from coalition of energy providers to Reps. Paul
Ryan (R-WI), Nancy Pelosi (D-CA), Kevin Brady (R-TX),
and Richard E. Neal (D-MA), and Sens. Mitch McConnell
(R-KY), Chuck Schumer (D-NY), Orrin G. Hatch (R-UT),
and Ron Wyden (D-OR), March 13, 2018, available

at http://consideringthegrid.com/wp-content/
uploads/2018/03/FINAL-EV-Tax-Credit-Letter-3-13-18.
pdf; Sandalow, Plug-In Electric Vehicles.

Ibid.

Workplace Charging Challenge, Workplace Charging
Challenge Progress Update 2016: A New Sustainable
Commute (U.S. Department of Energy, 2016), available at
https://www.energy.gov/sites/prod/files/2017/01/f34/
WPCC_2016%20Annual%20Progress%20Report.pdf.

International Energy Agency, “Global EV Outlook 2017

Uwe Tietge and others, “Comparison of Leading
Electric Vehicle Policy and Deployment in Europe”
(Berlin: International Council on Clean Transportation
and Federal Ministry for the Environment, Nature
Conservation, Building and Nuclear Safety, 2016),
available at http://www.avere-france.org/Uploads/Do
cuments/14666902910720b88df1f89e677a4f8922ae9
28be4-Comparaison%20politiques%20publiques%20
Europe.pdf; European Alternative Fuels Observatory,
“Norway," available at http://www.eafo.eu/content/
norway (last accessed April 2018); Norsk elbilforening,
“Norwegian EV policy," available at https://elbil.no/
english/norwegian-ev-policy/ (last accessed April
2018).

Eric Figenbaum, “Electromobility status in Norway:
Mastering long distances - the last hurdle to mass
adoption” (Oslo: Institute of Transport Economics,
Norwegian Centre for Transport Research,

2018), available at https://www.toi.no/getfile.
php?mmfileid=47474.

Brian Rogerson, “Car ownership costs in Norway
discovered to be almost double that in Hungary,” Asset
Finance International, February 6, 2017, available at
https://www.assetfinanceinternational.com/index.php/
auto-finance/auto-emea/auto-emea-articles/14912-
car-ownership-costs-in-norway-discovered-to-be-

59 Sandalow, Plug-In Electric Vehicles. almost-double-that-in-hungary.

60 White House Office of the Press Secretary, “Obama 72 European Alternative Fuels Observatory, “Norway.”
Administration Announces New Actions To Accelerate
The Deployment of Electrical Vehicles and Charging 73 Avinor and others, National Transport Plan 2018-2029

Infrastructure,” Press release, November 3, 2016,
available at https://obamawhitehouse.archives.gov/
the-press-office/2016/11/03/obama-administration-

(Government of Norway, 2016), available at https://
www.ntp.dep.no/English/_attachment/1525049/
binary/1132766?_ts=1571e02a3c0.

announces-new-actions-accelerate-deployment.
74 International Energy Agency, “Global EV Outlook 2017

61 Emergency Economic Stabilization Act of 2008, Public
Law 110-343, 110th Cong., 2d sess. (October 3, 2008), 75 Yunshi Wang and others, “China’s electric car surge,”
available at https://www.congress.gov/110/plaws/ Energy Policy 102 (2017): 486-490; Hua Wang and Chris
publ343/PLAW-110publ343.pdf. Kimble, “Leapfrogging to electric vehicles: patterns and
scenarios for China’s automobile industry,” International
62 Gil Tal and Michael Nicholas, “Exploring the Impact Journal of Automotive Technology and Management 11

of the Federal Tax Credit on the Plug-In Vehicle
Market,” Transportation Research Record: Journal of the
Transportation Research Board 2572 (2016): 95-102.

(4) (2011):312-325.

76 Wang and others, “China’s electric car surge.”

43 Center for American Progress | Plug-In Electric Vehicle Policy


https://www.ipsos.com/en-us/news-polls/rda-finds-us-dealerships-not-prepared-ev-invasion
https://www.ipsos.com/en-us/news-polls/rda-finds-us-dealerships-not-prepared-ev-invasion
https://www.ipsos.com/en-us/news-polls/rda-finds-us-dealerships-not-prepared-ev-invasion
https://www.rmi.org/wp-content/uploads/2017/10/RMI-From-Gas-To-Grid.pdf
https://www.rmi.org/wp-content/uploads/2017/10/RMI-From-Gas-To-Grid.pdf
https://www.rmi.org/wp-content/uploads/2017/10/RMI-From-Gas-To-Grid.pdf
https://d231jw5ce53gcq.cloudfront.net/wp-content/uploads/2017/04/eLab_EVgo_Fleet_and_Tariff_Analysis_2017.pdf
https://d231jw5ce53gcq.cloudfront.net/wp-content/uploads/2017/04/eLab_EVgo_Fleet_and_Tariff_Analysis_2017.pdf
https://d231jw5ce53gcq.cloudfront.net/wp-content/uploads/2017/04/eLab_EVgo_Fleet_and_Tariff_Analysis_2017.pdf
https://citizensutilityboard.org/wp-content/uploads/2017/04/2017_The-ABCs-of-EVs-Report.pdf
https://citizensutilityboard.org/wp-content/uploads/2017/04/2017_The-ABCs-of-EVs-Report.pdf
http://innovation.luskin.ucla.edu/sites/default/files/Overcoming%20Barriers%20to%20EV%20Charging%20in%20Multi-unit%20Dwellings%20-%20A%20Westside%20Cities%20Case%20Study.pdf
http://innovation.luskin.ucla.edu/sites/default/files/Overcoming%20Barriers%20to%20EV%20Charging%20in%20Multi-unit%20Dwellings%20-%20A%20Westside%20Cities%20Case%20Study.pdf
http://innovation.luskin.ucla.edu/sites/default/files/Overcoming%20Barriers%20to%20EV%20Charging%20in%20Multi-unit%20Dwellings%20-%20A%20Westside%20Cities%20Case%20Study.pdf
http://innovation.luskin.ucla.edu/sites/default/files/Overcoming%20Barriers%20to%20EV%20Charging%20in%20Multi-unit%20Dwellings%20-%20A%20Westside%20Cities%20Case%20Study.pdf
http://innovation.luskin.ucla.edu/sites/default/files/Overcoming%20Barriers%20to%20EV%20Charging%20in%20Multi-unit%20Dwellings%20-%20A%20Westside%20Cities%20Case%20Study.pdf
https://www.energy.gov/eere/electricvehicles/charging-road
https://www.energy.gov/eere/electricvehicles/charging-road
https://obamawhitehouse.archives.gov/the-press-office/2016/11/03/obama-administration-announces-new-actions-accelerate-deployment
https://obamawhitehouse.archives.gov/the-press-office/2016/11/03/obama-administration-announces-new-actions-accelerate-deployment
https://obamawhitehouse.archives.gov/the-press-office/2016/11/03/obama-administration-announces-new-actions-accelerate-deployment
https://www.congress.gov/110/plaws/publ343/PLAW-110publ343.pdf
https://www.congress.gov/110/plaws/publ343/PLAW-110publ343.pdf
https://electrek.co/2018/03/16/electric-vehicle-tax-credit-cap-tesla-gm/
https://electrek.co/2018/03/16/electric-vehicle-tax-credit-cap-tesla-gm/
https://www.pluglesspower.com/learn/forecasting-the-sunset-of-federal-tax-credits-for-evs/
https://www.pluglesspower.com/learn/forecasting-the-sunset-of-federal-tax-credits-for-evs/
https://www.pluglesspower.com/learn/forecasting-the-sunset-of-federal-tax-credits-for-evs/
http://consideringthegrid.com/wp-content/uploads/2018/03/FINAL-EV-Tax-Credit-Letter-3-13-18.pdf
http://consideringthegrid.com/wp-content/uploads/2018/03/FINAL-EV-Tax-Credit-Letter-3-13-18.pdf
http://consideringthegrid.com/wp-content/uploads/2018/03/FINAL-EV-Tax-Credit-Letter-3-13-18.pdf
https://www.energy.gov/sites/prod/files/2017/01/f34/WPCC_2016%20Annual%20Progress%20Report.pdf
https://www.energy.gov/sites/prod/files/2017/01/f34/WPCC_2016%20Annual%20Progress%20Report.pdf
http://www.avere-france.org/Uploads/Documents/14666902910720b88df1f89e677a4f8922ae928be4-Comparaison%20politiques%20publiques%20Europe.pdf
http://www.avere-france.org/Uploads/Documents/14666902910720b88df1f89e677a4f8922ae928be4-Comparaison%20politiques%20publiques%20Europe.pdf
http://www.avere-france.org/Uploads/Documents/14666902910720b88df1f89e677a4f8922ae928be4-Comparaison%20politiques%20publiques%20Europe.pdf
http://www.avere-france.org/Uploads/Documents/14666902910720b88df1f89e677a4f8922ae928be4-Comparaison%20politiques%20publiques%20Europe.pdf
http://www.eafo.eu/content/norway
http://www.eafo.eu/content/norway
https://elbil.no/english/norwegian-ev-policy/
https://elbil.no/english/norwegian-ev-policy/
https://www.toi.no/getfile.php?mmfileid=47474
https://www.toi.no/getfile.php?mmfileid=47474
https://www.assetfinanceinternational.com/index.php/auto-finance/auto-emea/auto-emea-articles/14912-car-ownership-costs-in-norway-discovered-to-be-almost-double-that-in-hungary
https://www.assetfinanceinternational.com/index.php/auto-finance/auto-emea/auto-emea-articles/14912-car-ownership-costs-in-norway-discovered-to-be-almost-double-that-in-hungary
https://www.assetfinanceinternational.com/index.php/auto-finance/auto-emea/auto-emea-articles/14912-car-ownership-costs-in-norway-discovered-to-be-almost-double-that-in-hungary
https://www.assetfinanceinternational.com/index.php/auto-finance/auto-emea/auto-emea-articles/14912-car-ownership-costs-in-norway-discovered-to-be-almost-double-that-in-hungary
https://www.ntp.dep.no/English/_attachment/1525049/binary/1132766?_ts=1571e02a3c0
https://www.ntp.dep.no/English/_attachment/1525049/binary/1132766?_ts=1571e02a3c0
https://www.ntp.dep.no/English/_attachment/1525049/binary/1132766?_ts=1571e02a3c0

o

o

w

N

%

~N

77 Congressional Budget Office, Effects of Federal

Tax Credits for the Purchase of Electric Vehicles
(2012), available at https://www.cbo.gov/sites/
default/files/112th-congress-2011-2012/reports/
electricvehiclesone-col.pdf.

Wang and others, “China’s electric car surge.”

Ibid; Sabrina Howell, Henry Lee, and Adam Heal,
“Leapfrogging or Stalling Out?: Electric Vehicles in
China” (Cambridge, MA: Belfer Center for Science and
International Affairs, 2014), available at https://www.
belfercenter.org/sites/default/files/files/publication/
EV5%20in%20China.pdf

Dale Hall, Marissa Moultak, and Nic Lutsey, “Electric
Vehicle Capitals of the World: Demonstrating the Path
To Electric Drive” (Washington: International Council on
Clean Transportation, 2017), available at https://www.
theicct.org/sites/default/files/publications/Global-EV-
Capitals_White-Paper_06032017_vF.pdf; Ning Wang
and Yafei Liu, “City Readiness System Assessment of
Electric Vehicle Adoption in China,” SAE International
Journal of Materials and Manufacturing 8 (3) (2015):
678-684; Howell, Lee, and Heal, “Leapfrogging or
Stalling Out?”; Huiming Gong, Michael Q. Wang,

and Hewu Wang, “New energy vehicles in China:
policies, demonstration, and progress,” Mitigation and
Adaptation Strategies for Global Change 18 (2) (2013):
207-228.

Scott Hardman and others, “The effectiveness of
financial purchase incentives for battery electric
vehicles - A review of the evidence,” Renewable and
Sustainable Energy Reviews 80 (2017): 1100-1111.

Ibid.

Sandalow, Plug-In Electric Vehicles; Scott Hardman,
“Reoccurring and Indirect Incentives for Plug-in
Electric Vehicles — A Review of the Evidence” (Davis,
CA: Institute of Transportation Studies, 2017),
available at https://phev.ucdavis.edu/wp-content/
uploads/2017/10/reoccurring-incentives-literature-
review.pdf.

Gustavo Collantes, Jeff Kessler, and Eric Cahill,
“Structural Determinants of Electric Vehicle Market
Growth” (Davis, CA: National Center for Sustainable
Transportation and Institute of Transportation
Studies, 2017), available at https://ncst.ucdavis.edu/
wp-content/uploads/2017/02/NCST-EV-TIS-USDOT-
Collantes-Final.pdf.

Transportation Funding Act of 2015, Georgia H.B. 170,
153rd Legislature, 1 sess. (2015), available at http://
www.legis.ga.gov/Legislation/en-US/display/20152016/
HB/170.

Clean Air Act, Public Law 88-206, 88th Cong., 1st sess.
(December 17, 1963), Section 209, 42 U.S.C. § 7543,
available at https://www.gpo.gov/fdsys/pkg/USCODE-
2013-title42/html/USCODE-2013-title42-chap85-
subchapll-partA-sec7543.htm; Clean Air Act, Section
177,42 U.S.C. § 7507, available at https://www.law.
cornell.edu/uscode/text/42/7507.

California Air Resources Board, “Zero Emission Vehicle
(ZEV) Program,” available at https://arb.ca.gov/msprog/
zevprog/zevprog.htm (last accessed April 2018).

Energy Information Administration, Analysis of the Effect
of Zero-Emission Vehicle Policies: State-Level Incentives
and the California Zero-Emission Vehicle Regulations (U.S.
Department of Energy, 2017), available at https://www.
eia.gov/analysis/studies/transportation/zeroemissions/
pdf/zero_emissions.pdf.

N

w

vl

~

e

89 Alliance of Automobile Manufacturers, “Advanced

Technology Vehicle Sales Dashboard.”

90 13 C.C.R. Section § 1962.1.

91 Union of Concerned Scientists, “What is ZEV?” available

at https://www.ucsusa.org/clean-vehicles/california-
and-western-states/what-is-zev#.WsJ-yS7wYdU (last
accessed April 2018).

David Reichmuth and Don Anair, “Electrifying the
Vehicle Market: Evaluating Automaker Leaders and
Laggards in the United States” (Washington: Union
of Concerned Scientists, 2016), available at https://
www.ucsusa.org/sites/default/files/attach/2016/08/
Electrifying-Vehicle-Market-full-report.pdf.

David Reichmuth and Don Anair, “Electrifying the
Vehicle Market Evaluating Automaker Leaders and
Laggards in the United States” (Washington: Union
of Concerned Scientists, 2016), available at https://
www.ucsusa.org/sites/default/files/attach/2016/08/
Electrifying-Vehicle-Market-full-report.pdf.

California Air Resources Board, “Zero Emission Vehicle
(ZEV) Program.”

Memorandum of understanding from the
Intermountain West Electric Vehicle Corridor to the
states of Arizona, Colorado, Idaho, Montana, Nevada,
New Mexico, Utah, and Wyoming, “Regional Electric
Vehicle Plan for the West,” October 12, 2017, available
at https://azgovernor.gov/sites/default/files/rev_west_
plan_mou_10_3_17_final.pdf.

Personal communication from Angela Dykema,
director, Nevada Governor’s Office of Energy, April 12,
2018.

Office of Highway Policy Information, High Occupancy
Vehicle (HOV) Lanes - by State (U.S. Department of
Transportation, 2008), available at https://www.fhwa.
dot.gov/policyinformation/tables/03.pdf.

Nevada Department of Transportation, “High
Occupancy Vehicle (HOV) Lanes/Express Lanes,”
available at https://www.nevadadot.com/safety/
roadway-safety-improvements/high-occupancy-
vehicle-hov-lanes-express-lanes (last accessed April
2018).

Hardman, “Reoccurring and Indirect Incentives for Plug-
in Electric Vehicles”; Amela Ajanovic and Reinhard Haas,
“Dissemination of electric vehicles in urban areas: Major
factors for success,’ Energy 115 (2) (2016): 1451-1458;
Mana Sangkapichai and Jean-Daniel Saphores, “Why
are Californians interested in hybrid cars?”, Journal of
Environmental Planning and Management 52 (1) (2009):
79-96; Sharon Shewmake and Lovell Jarvis, “Hybrid
cars and HOV lanes," Transportation Research Part A:
Policy and Practice 67 (C) (2014): 304-319; Nic Lutsey,
Peter Slowik, and Lingzhi Jin, “Sustaining Electric
Vehicle Market Growth in U.S. Cities” (Washington:
International Council on Clean Transportation, 2016),
available at https://www.theicct.org/sites/default/files/
publications/US%20Cities%20EV%20mkt%20growth_
ICCT_white-paper_vF_October2016.pdf; Krause and
others, “Perception and reality”; Bentley Clinton and
others, “Impact of Direct Financial Incentives in the
Emerging Battery Electric Vehicle Market: A Preliminary
Analysis” (Golden, CO: National Renewable Energy
Laboratory, 2015), available at https://www.nrel.gov/
docs/fy150sti/63263.pdf.

44 Center for American Progress | Plug-In Electric Vehicle Policy


https://www.cbo.gov/sites/default/files/112th-congress-2011-2012/reports/electricvehiclesone-col.pdf
https://www.cbo.gov/sites/default/files/112th-congress-2011-2012/reports/electricvehiclesone-col.pdf
https://www.cbo.gov/sites/default/files/112th-congress-2011-2012/reports/electricvehiclesone-col.pdf
https://www.belfercenter.org/sites/default/files/files/publication/EVs%20in%20China.pdf
https://www.belfercenter.org/sites/default/files/files/publication/EVs%20in%20China.pdf
https://www.belfercenter.org/sites/default/files/files/publication/EVs%20in%20China.pdf
https://www.theicct.org/sites/default/files/publications/Global-EV-Capitals_White-Paper_06032017_vF.pdf
https://www.theicct.org/sites/default/files/publications/Global-EV-Capitals_White-Paper_06032017_vF.pdf
https://www.theicct.org/sites/default/files/publications/Global-EV-Capitals_White-Paper_06032017_vF.pdf
https://phev.ucdavis.edu/wp-content/uploads/2017/10/reoccurring-incentives-literature-review.pdf
https://phev.ucdavis.edu/wp-content/uploads/2017/10/reoccurring-incentives-literature-review.pdf
https://phev.ucdavis.edu/wp-content/uploads/2017/10/reoccurring-incentives-literature-review.pdf
https://ncst.ucdavis.edu/wp-content/uploads/2017/02/NCST-EV-TIS-USDOT-Collantes-Final.pdf
https://ncst.ucdavis.edu/wp-content/uploads/2017/02/NCST-EV-TIS-USDOT-Collantes-Final.pdf
https://ncst.ucdavis.edu/wp-content/uploads/2017/02/NCST-EV-TIS-USDOT-Collantes-Final.pdf
http://www.legis.ga.gov/Legislation/en-US/display/20152016/HB/170
http://www.legis.ga.gov/Legislation/en-US/display/20152016/HB/170
http://www.legis.ga.gov/Legislation/en-US/display/20152016/HB/170
https://www.gpo.gov/fdsys/pkg/USCODE-2013-title42/html/USCODE-2013-title42-chap85-subchapII-partA-sec7543.htm
https://www.gpo.gov/fdsys/pkg/USCODE-2013-title42/html/USCODE-2013-title42-chap85-subchapII-partA-sec7543.htm
https://www.gpo.gov/fdsys/pkg/USCODE-2013-title42/html/USCODE-2013-title42-chap85-subchapII-partA-sec7543.htm
https://www.law.cornell.edu/uscode/text/42/7507
https://www.law.cornell.edu/uscode/text/42/7507
https://arb.ca.gov/msprog/zevprog/zevprog.htm
https://arb.ca.gov/msprog/zevprog/zevprog.htm
https://www.eia.gov/analysis/studies/transportation/zeroemissions/pdf/zero_emissions.pdf
https://www.eia.gov/analysis/studies/transportation/zeroemissions/pdf/zero_emissions.pdf
https://www.eia.gov/analysis/studies/transportation/zeroemissions/pdf/zero_emissions.pdf
https://www.ucsusa.org/sites/default/files/attach/2016/08/Electrifying-Vehicle-Market-full-report.pdf
https://www.ucsusa.org/sites/default/files/attach/2016/08/Electrifying-Vehicle-Market-full-report.pdf
https://www.ucsusa.org/sites/default/files/attach/2016/08/Electrifying-Vehicle-Market-full-report.pdf
https://www.ucsusa.org/sites/default/files/attach/2016/08/Electrifying-Vehicle-Market-full-report.pdf
https://www.ucsusa.org/sites/default/files/attach/2016/08/Electrifying-Vehicle-Market-full-report.pdf
https://www.ucsusa.org/sites/default/files/attach/2016/08/Electrifying-Vehicle-Market-full-report.pdf
https://azgovernor.gov/sites/default/files/rev_west_plan_mou_10_3_17_final.pdf
https://azgovernor.gov/sites/default/files/rev_west_plan_mou_10_3_17_final.pdf
https://www.fhwa.dot.gov/policyinformation/tables/03.pdf
https://www.fhwa.dot.gov/policyinformation/tables/03.pdf
https://www.nevadadot.com/safety/roadway-safety-improvements/high-occupancy-vehicle-hov-lanes-express-lanes
https://www.nevadadot.com/safety/roadway-safety-improvements/high-occupancy-vehicle-hov-lanes-express-lanes
https://www.nevadadot.com/safety/roadway-safety-improvements/high-occupancy-vehicle-hov-lanes-express-lanes
https://www.theicct.org/sites/default/files/publications/US%20Cities%20EV%20mkt%20growth_ICCT_white-paper_vF_October2016.pdf
https://www.theicct.org/sites/default/files/publications/US%20Cities%20EV%20mkt%20growth_ICCT_white-paper_vF_October2016.pdf
https://www.theicct.org/sites/default/files/publications/US%20Cities%20EV%20mkt%20growth_ICCT_white-paper_vF_October2016.pdf
https://www.nrel.gov/docs/fy15osti/63263.pdf
https://www.nrel.gov/docs/fy15osti/63263.pdf

100 Energy Information Administration, Analysis of the
Effect of Zero-Emission Vehicle Policies; Gil Tal and
Michael A. Nicholas, “Exploring the Impact of High
Occupancy Vehicle (HOV) Lane Access on Plug-in
Vehicle Sales and Usage in California” (Davis, CA:
Institute of Transportation Studies, 2014), available
at https://www.researchgate.net/profile/Gil_Tal/
publication/269694497_Exploring_the_Impact_of_
High_Occupancy_Vehicle_HOV_Lane_Access_on_
Plug-in_Vehicle_Sales_and_Usage_in_California/
links/54927fb40cf2484a3f3e0e23/Exploring-the-
Impact-of-High-Occupancy-Vehicle-HOV-Lane-Access-
on-Plug-in-Vehicle-Sales-and-Usage-in-California.
pdf; Gil Tal and Michael A. Nicholas, “First Look at the
Plug-in Vehicle Secondary Market” (Davis, CA: Institute
of Transportation Studies, 2017), available at https://
itspubs.ucdavis.edu/wp-content/themes/ucdavis/
pubs/download_pdf.php?id=2800.

101 Fixing America’s Surface Transportation Act, Public Law
114-94, 114th Cong., 1st sess. (December 3, 2015),
available at https://www.congress.gov/114/bills/hr22/
BILLS-114hr22enr.pdf.

102 Executive Order no. 2016-03, An order for state
government to continue to lead-by-example in energy
efficiency, conservation, and renewable energy, State
of New Hampshire, May 6, 2016, available at https://
www.nh.gov/osi/energy/programs/documents/nh-
executive-order-2016-03.pdf.

103 Alliance of Automobile Manufacturers, “Advanced
Technology Vehicle Sales Dashboard.”

104 Office of Highway Policy Information, “Publicly Owned
Vehicles - 2016," available at https://www.fhwa.dot.gov/
policyinformation/statistics/2016/mv7.cfm.

105 Alliance of Automobile Manufacturers, “Advanced
Technology Vehicle Sales Dashboard.”

106 Office of Policy and Governmental Affairs,
Funding Federal-aid Highways (U.S. Department of
Transportation, 2017), available at https://www.fhwa.
dot.gov/policy/olsp/fundingfederalaid/FFAH_2017.pdf.

107 Office of Energy Efficiency and Renewable Energy,
Alternative Fuels Data Center, “State Laws and
Incentives,” available at https://www.afdc.energy.gov/
laws/state (last accessed April 2018).

108 Office of Energy Efficiency and Renewable Energy,
“About Clean Cities," available at https://cleancities.
energy.gov/about/ (last accessed April 2018).

109 Office of Energy Efficiency and Renewable Energy,
“Search Clean Cities Projects,” available at https://
cleancities.energy.gov/partnerships/search?project_se
arch=Alternative+Fuel+Vehicle+Deployment+nitiative
s#afvd-drive (last accessed April 2018).

110 Colorado Energy Office, “Refuel Coaching,” available at
https://www.colorado.gov/pacific/energyoffice/refuel-
coaching (last accessed April 2018).

111 Office of Energy Efficiency and Renewable Energy,
Alternative Fuels Data Center, “State Laws and
Incentives!”

112 Lutsey, Slowik, and Jin, “Sustaining Electric Vehicle
Market Growth in U.S. Cities”

113 lbid.

114 Alliance of Automobile Manufacturers, “Advanced
Technology Vehicle Sales Dashboard.”

115 lbid.
116 Ibid.

117 Office of Energy Efficiency and Renewable Energy,
Alternative Fuels Data Center, “State Laws and
Incentives.”

118 Sydney Vergis and Belinda Chen, “Comparison of
plug-in electric vehicle adoption in the United States:
A state by state approach,” Research in Transportation
Economics 52 (2015): 56-64; Lutsey, Slowik, and Jin,
“Sustaining Electric Vehicle Market Growth in U.S.
Cities."

119 Alliance of Automobile Manufacturers, “Advanced
Technology Vehicle Sales Dashboard.”

120 Office of Energy Efficiency and Renewable Energy,
Alternative Fuels Data Center, “Electric Vehicle Charging
Station Locations,” available at https://www.afdc.
energy.gov/fuels/electricity_locations.html#/find/
nearest?fuel=ELEC (last accessed May 2018).

121 U.S. Census Bureau, “Annual Estimates of the Resident
Population for the United States, Regions, States, and
Puerto Rico: April 1,2010 to July 1,2017," available
at https://www.census.gov/data/tables/2017/demo/
popest/state-total.html#par_textimage_1574439295
(last accessed May 2018).

122 Pennsylvania Department of Environmental Protection,
“Alternative Fuels Incentive Grant Program: Alternative
Fuel Vehicle (AFV) Rebates,” available at http://www.
dep.pa.gov/Citizens/GrantsLoansRebates/Alternative-
Fuels-Incentive-Grant/Pages/Alternative-Fuel-Vehicles.
aspx#.VI9K83arSUk (last accessed May 2018); Oregon
Department of Environmental Quality, “Zero Emission
Vehicle Rebate Program,” available at http://www.
oregon.gov/deq/aq/programs/Pages/ZEV-Rebate.
aspx (last accessed May 2018); Texas Commission on
Environmental Quality, “Light-Duty Motor Vehicle
Purchase or Lease Incentive Program,”available at
https://www.tceq.texas.gov/airquality/terp/Id.html (last
accessed May 2018); District of Columbia Office of Tax
and Revenue, “Alternative Fuel Vehicle Infrastructure
and Conversion Credits FAQs,” December 12,2014,
available at https://otr.cfo.dc.gov/sites/default/files/
dc/sites/otr/publication/attachments/AlternativeFue
IVehiclelnfrastructureandConversionCreditsFAQs.pdf;
Montana Code Annotated §15-30-2320 (2009); Office
of Energy Efficiency and Renewable Energy, Alternative
Fuels Data Center, “State Laws and Incentives.”

123 Energy Information Administration, Analysis of the
Effect of Zero-Emission Vehicle Policies.

45 Center for American Progress | Plug-In Electric Vehicle Policy


https://www.researchgate.net/profile/Gil_Tal/publication/269694497_Exploring_the_Impact_of_High_Occupancy_Vehicle_HOV_Lane_Access_on_Plug-in_Vehicle_Sales_and_Usage_in_California/links/54927fb40cf2484a3f3e0e23/Exploring-the-Impact-of-High-Occupancy-Vehicle-HOV-Lane-Access-on-Plug-in-Vehicle-Sales-and-Usage-in-California.pdf
https://www.researchgate.net/profile/Gil_Tal/publication/269694497_Exploring_the_Impact_of_High_Occupancy_Vehicle_HOV_Lane_Access_on_Plug-in_Vehicle_Sales_and_Usage_in_California/links/54927fb40cf2484a3f3e0e23/Exploring-the-Impact-of-High-Occupancy-Vehicle-HOV-Lane-Access-on-Plug-in-Vehicle-Sales-and-Usage-in-California.pdf
https://www.researchgate.net/profile/Gil_Tal/publication/269694497_Exploring_the_Impact_of_High_Occupancy_Vehicle_HOV_Lane_Access_on_Plug-in_Vehicle_Sales_and_Usage_in_California/links/54927fb40cf2484a3f3e0e23/Exploring-the-Impact-of-High-Occupancy-Vehicle-HOV-Lane-Access-on-Plug-in-Vehicle-Sales-and-Usage-in-California.pdf
https://www.researchgate.net/profile/Gil_Tal/publication/269694497_Exploring_the_Impact_of_High_Occupancy_Vehicle_HOV_Lane_Access_on_Plug-in_Vehicle_Sales_and_Usage_in_California/links/54927fb40cf2484a3f3e0e23/Exploring-the-Impact-of-High-Occupancy-Vehicle-HOV-Lane-Access-on-Plug-in-Vehicle-Sales-and-Usage-in-California.pdf
https://www.researchgate.net/profile/Gil_Tal/publication/269694497_Exploring_the_Impact_of_High_Occupancy_Vehicle_HOV_Lane_Access_on_Plug-in_Vehicle_Sales_and_Usage_in_California/links/54927fb40cf2484a3f3e0e23/Exploring-the-Impact-of-High-Occupancy-Vehicle-HOV-Lane-Access-on-Plug-in-Vehicle-Sales-and-Usage-in-California.pdf
https://www.researchgate.net/profile/Gil_Tal/publication/269694497_Exploring_the_Impact_of_High_Occupancy_Vehicle_HOV_Lane_Access_on_Plug-in_Vehicle_Sales_and_Usage_in_California/links/54927fb40cf2484a3f3e0e23/Exploring-the-Impact-of-High-Occupancy-Vehicle-HOV-Lane-Access-on-Plug-in-Vehicle-Sales-and-Usage-in-California.pdf
https://www.researchgate.net/profile/Gil_Tal/publication/269694497_Exploring_the_Impact_of_High_Occupancy_Vehicle_HOV_Lane_Access_on_Plug-in_Vehicle_Sales_and_Usage_in_California/links/54927fb40cf2484a3f3e0e23/Exploring-the-Impact-of-High-Occupancy-Vehicle-HOV-Lane-Access-on-Plug-in-Vehicle-Sales-and-Usage-in-California.pdf
https://www.researchgate.net/profile/Gil_Tal/publication/269694497_Exploring_the_Impact_of_High_Occupancy_Vehicle_HOV_Lane_Access_on_Plug-in_Vehicle_Sales_and_Usage_in_California/links/54927fb40cf2484a3f3e0e23/Exploring-the-Impact-of-High-Occupancy-Vehicle-HOV-Lane-Access-on-Plug-in-Vehicle-Sales-and-Usage-in-California.pdf
https://itspubs.ucdavis.edu/wp-content/themes/ucdavis/pubs/download_pdf.php?id=2800
https://itspubs.ucdavis.edu/wp-content/themes/ucdavis/pubs/download_pdf.php?id=2800
https://itspubs.ucdavis.edu/wp-content/themes/ucdavis/pubs/download_pdf.php?id=2800
https://www.congress.gov/114/bills/hr22/BILLS-114hr22enr.pdf
https://www.congress.gov/114/bills/hr22/BILLS-114hr22enr.pdf
https://www.nh.gov/osi/energy/programs/documents/nh-executive-order-2016-03.pdf
https://www.nh.gov/osi/energy/programs/documents/nh-executive-order-2016-03.pdf
https://www.nh.gov/osi/energy/programs/documents/nh-executive-order-2016-03.pdf
https://www.fhwa.dot.gov/policyinformation/statistics/2016/mv7.cfm
https://www.fhwa.dot.gov/policyinformation/statistics/2016/mv7.cfm
https://www.fhwa.dot.gov/policy/olsp/fundingfederalaid/FFAH_2017.pdf
https://www.fhwa.dot.gov/policy/olsp/fundingfederalaid/FFAH_2017.pdf
https://www.afdc.energy.gov/laws/state
https://www.afdc.energy.gov/laws/state
https://cleancities.energy.gov/about/
https://cleancities.energy.gov/about/
https://www.colorado.gov/pacific/energyoffice/refuel-coaching
https://www.colorado.gov/pacific/energyoffice/refuel-coaching
http://www.oregon.gov/deq/aq/programs/Pages/ZEV-Rebate.aspx
http://www.oregon.gov/deq/aq/programs/Pages/ZEV-Rebate.aspx
http://www.oregon.gov/deq/aq/programs/Pages/ZEV-Rebate.aspx
https://www.tceq.texas.gov/airquality/terp/ld.html
https://otr.cfo.dc.gov/sites/default/files/dc/sites/otr/publication/attachments/AlternativeFuelVehicleInfrastructureandConversionCreditsFAQs.pdf
https://otr.cfo.dc.gov/sites/default/files/dc/sites/otr/publication/attachments/AlternativeFuelVehicleInfrastructureandConversionCreditsFAQs.pdf
https://otr.cfo.dc.gov/sites/default/files/dc/sites/otr/publication/attachments/AlternativeFuelVehicleInfrastructureandConversionCreditsFAQs.pdf

Our Mission

The Center for American
Progress is an independent,
nonpartisan policy institute
that is dedicated to improving
the lives of all Americans,
through bold, progressive
ideas, as well as strong
leadership and concerted
action. Our aim is not just to
change the conversation, but
to change the country.

Our Values

As progressives, we believe
America should be a land of
boundless opportunity, where
people can climb the ladder
of economic mobility. We
believe we owe it to future
generations to protect the
planet and promote peace
and shared global prosperity.

And we believe an effective
government can earn the
trust of the American people,
champion the common

good over narrow self-interest,
and harness the strength of
our diversity.

Our Approach

We develop new policy ideas,
challenge the media to cover
the issues that truly matter,
and shape the national debate.
With policy teams in major
issue areas, American Progress
can think creatively at the
cross-section of traditional
boundaries to develop ideas
for policymakers that lead to
real change. By employing an
extensive communications
and outreach effort that we
adapt to a rapidly changing
media landscape, we move
our ideas aggressively in the
national policy debate.

1333 H STREET, NW, 10TH FLOOR, WASHINGTON, DC 20005 - TEL: 202-682-1611

Center for American Progress

e

« FAX:202-682-1867 «- WWW.AMERICANPROGRESS.ORG




