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EXECUTIVE SUMMARY

State policy directed towards alternative fuels and alternative fuel vehicles (AFVs) varies greatly between
states. Clean Energy Coalition conducted this research with the goal of gaining a better understanding
of this policy patchwork, and the relationship between different types of policy and the number of AFVs
per capita in each state. Disseminating this information to policymakers is a key step in the promotion of
alternative fuels and AFVs because it can guide decision makers toward more effective policy.

This research examines correlations between current policy and AFVs. In addition, this research provides
a valuable look at which states have certain types of policies, and how these policies might relate to
the number of AFVs and alternative fueling infrastructure in each state. By comparing the strength of
relationship between certain policies and AFVs per capita, we can determine which types of policies might
be more effective at promoting the proliferation of AFVs and the use of alternative fuels.

There are three important distinctions that impact AFV policy: the origination of the policy (whether it
is a state, local, or utility policy), the target of the policy (who is affected by the policy), and the type of
policy mechanism (e.g., financial incentive, or a fee/tax policy). For example, this research suggests that
states with more laws and incentives that originate at the local or utility level are more likely to have a
higher number of AFVs per capita. This indicates that decision makers should encourage the use of local
policy to promote AFVs, and work with utilities or the state’s public service commission to promote the
use of alternative fuels and AFVs. Although most current policy is targeted toward the commercial sector
(especially so for grants and rebates), states that have more laws and incentives targeted to the residential
sector are more likely to have a higher number of AFVs per capita. Finally, the type of policy mechanisms
with the strongest relationship to AFVs per capita are:

GRANT OR REBATE POLICIES: Grant or rebate policies for the purchase of AFVs, regardless of
targeted market segment, had some of the strongest correlations with the number of AFVs per
state. One example would be a policy that provides grants to purchase alternative fuels.

DISCOUNT POLICIES: Discount policies geared toward fuel use had a relatively strong correlation
to the number of AFVs per state. One example would be an electric utility rate discount for
electric vehicle (EV) charging.

EXCEPTION POLICIES: Policies allowing an exception, such as a tax exemption, had some of
the strongest correlation observed. One example would be a policy that exempt alternative fuels
from certain kinds of taxation.

This research is the first step to a more comprehensive understanding of the relationship between policy and
AFV adoption. Armed with the tools to understand which policies best support and promote the use AFVs
and alternative fuels, states will have the opportunity to realize the important economic, environmental,
and efficiency benefits related to increased AFV adoption.
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INTRODUCTION

The alternative fuels and AFV industry is growing at
a rapid rate. A 2014 report by Navigant Research
predicts that worldwide sales of electric and
alternative fuel vehicles will nearly double from 6.6
million in 2014 to almost 12.4 million in 2022." This
growth is often attributed to a number of factors,
including policy and incentives put in place by
federal and local governments, increasing interest
from consumers, and fleet managers demanding
more fuel-efficient vehicles that are cheaper to
operate. There's no doubt that the AFV industry
is becoming an increasingly important contributor
to the U.S. economy. Across the nation, more
than 150,000 autoworkers currently specialize in
clean, efficient technologies, with many more jobs
indirectly involved.?

Every U.S. state has passed some form of alternative
fuel policy. However, the landscape of the state

policies that target AFV and alternative fuel use and
adoption can be difficult to navigate, especially
when it comes to state laws and incentives, where
significant differences exist from state to state.
Some states, for example, have numerous incentives
that encourage alternative fuel production, yet
few geared toward AFV adoption. This piecemeal
approach to policy has undoubtedly been one of
the contributing factors to significant differences in
AFV adoption rates across the nation, and a cause
for hesitation in investment by the commercial and
residential sectors. The purpose of this paper is to
categorically examine policies across all 50 states,
and create a framework to better understanding
state-level alternative fuel policy. Ultimately, a
deeper knowledge of state AFV policy will help
decision makers see what may or may not be
working to advance the adoption and use of
alternative fuels and AFVs.

FIGURE 1 | U.S. greenhouse gas emissions by sector, 2012
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Clean Energy Coalition analyzed and categorized
policies from all 50 states and the District of
Columbia related to alternative fuels and AFVs to
examine the relationship between policy and the
number of alternative fuel vehicles per capita in each
state. The goal of this research was to determine
whether there is a meaningful correlation between
policy and adoption of AFVs, alternative fuels, and
alternative fueling infrastructure.

Clean Energy Coalition relied on the U.S. DOE’s
Data Center (AFDC) for

listing of policies

Alternative Fuels a

comprehensive related to
alternative fuels and vehicles, air quality, fuel
efficiency, and other transportation-related topics.
The AFDC was also the source for the number of
alternative fueling stations in each state for each
type of alternative fuel. Clean Energy Coalition
then compared this to data aggregated from three
primary sources: Polk Research, Navigant Research,

and the Energy Information Administration.

Clean Energy Coalition surveyed each state's
policies and categorized them based on the type
of policy (see Figure 3). Policies that overlapped
between categories were tagged in each applicable
category. For example, a policy exempting local
agencies from paying user taxes on compressed
natural gas (CNG) and electricity used to operate
motor vehicles would have CNG, Electric, and Plug-
In Hybrid tagged in the “Technology” category,

FIGURE 2 | Correlation Scale
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Exception tagged in the “Mechanism Used”
category, Public tagged in the “Market Segment”
category, and Fuel Use tagged in the "Target
Activity” category. A detailed description and
definition for each category can be found beginning
on page 7.

After breaking policies out into these categories,
Clean Energy Coalition explored the correlations
between types of policies and the number of
AFVs and AFV infrastructure per capita in each
state. Clean Energy Coalition then compared the
total number of AFVs in each state to the number
of policies in each category to determine if any
correlations existed. A scale was used to determine
the strength of correlations between vehicle counts
and policies, as laid out in Figure 2.

Clean Energy Coalition focused on policies geared
toward compressed natural gas, propane, and
electric vehicles. This is because both biodiesel and
E85 fuels can be used in vehicles that can also run
on conventional fuel with little to no modification,
making it difficult to determine how use of these fuels
may be impacted by policy. Studies have shown that
most people who own Flexible Fuel vehicles (FFVs),
which have the capability of operating on either
conventional gasoline or E85, are rarely aware that
they can use fuels blended with up to 85 percent
ethanol.* Similarly, most diesel vehicles on the road
today can already operate on low biodiesel blends,
and most policy is targeted toward fuel usage and
infrastructure, rather than vehicle adoption.

i Weak Positive
i Correlation : .

: Strong Positive
‘Correlation



FIGURE 3 | Sample Policy Categorization

STATE: California

POLICY: Compressed Natural Gas (CNG) and Electricity Tax
Exemption for Transit Use

DESCRIPTION: CNG and electricity that local agencies or
public transit operators use as motor vehicle fuel to operate

public transit services is exempt from applicable user taxes a
county imposes. (Reference California Revenue and Taxation
Code 7284.3)

OFFERED TECHNOLOGY MECHANISM MARKET TARGET
TARGETED USED SEGMENT ACTIVITY
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While the AFDC’s list of laws and incentives is
comprehensive, it offers only a “snapshot in time”
look at each state’s policies. This research was
conducted in May of 2014, so the policies analyzed
for the purpose of this report are only as current as
the AFDC's website at the time. The AFDC updates
its list of laws and incentives for each state annually,
so it is possible that some of the policies included in
this research have already expired, been modified,
or repealed.

Furthermore, this examination does not include
policies no longer in effect that have likely had
an impact on the adoption of AFVs and usage of
alternative fuels. Other research that examines past
AFV laws and incentives show a number of states
that had financial incentives in place for AFVs, but
the policies have since expired." The ability to track
how these financial incentive policies correlate over
time with the number of AFVs on the road would be
an extremely valuable addition to this analysis, and
would provide a more holistic picture of how policy
impacts AFV adoption.
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Additionally, this research does not include the
monetary value of any incentives offered by states,
and cannot accurately weigh the value (monetary
or otherwise) or effectiveness of each policy. As
mentioned above, policies are only as effective as
their support, and without financial support, a policy
cannot be expected to be effective. Despite these
limitations, this research offers valuable insight into
the state of alternative fuel policy in the U.S., and a
common starting ground for future research on the
topic.



POLICY CATEGORIZATION DEFINITIONS

CATEGORY 1 | Offered By

State Policy is offered or enforced by a state government agency
Local Policy is offered or enforced by a local jurisdiction

Utility Policy is offered or enforced by a local or regional utility
Industry Policy is offered by a private organization or industry

CATEGORY 2 | Technology

Biofuel (BIO) Policy refers specifically to non-ethanol vehicle biofuels such as biodiesel
Ethanol (E85) Policy refers specifically to ethanol vehicle fuels

Fuel Cell (FC) Policy refers specifically to fuel cell technology for vehicles

CNG Policy refers specifically to compressed natural gas vehicle fuel

LNG Policy refers specifically to liquefied natural gas vehicle fuel

LPG Policy refers specifically to liquefied petroleum gas (propane) vehicle fuel

Policy refers specifically to plug-in hybrid electric vehicles and electricity used as

Plug-In Hybrid (PHEV

....... O ) vehiclefuel
Hybrid (HEV) Policy refers specifically to hybrid electric vehicles
Idle Reduction Policy refers specifically to idle reduction in vehicles

) . Policy refers specifically to down-sizing, replacement, or right-sizing vehicle
Right-Sizing floots
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POLICY CATEGORIZATION DEFINITIONS

CATEGORY 3 | Mechanism

The policy offers grants or rebates to qualifying projects, purchases, or

Grant -
organizations
Loan The policy offers loans to qualifying projects, purchases, or organizations
Tax Credit The policy offers tax credits to qualifying projects, purchases, or organizations
Discount The policy offers discounts to qualifying purchases
Fee The policy attaches fees to qualifying purchases or vehicles
Exception The policy creates exceptions in existing legislation for new technologies
The policy creates new rules, requlations, or procedures surrounding alternative
Procedural poticy 9 P g
fuels
Mandat The policy creates a purchase mandate for agencies or organizations within the
andate

state

CATEGORY 4 | Segment

Residential The policy is targeted at the residential sector
Commercial The policy is targeted at the commercial sector
Public The policy is targeted at the public sector

bridging needs. advancing change. 8



POLICY CATEGORIZATION DEFINITIONS

CATEGORY 5 | Target

Research

Vehicles Use

Retrofit

The objective of the policy is to support alternative fuel
vehicle research

The objective of the policy is to support the
manufacturing of alternative fuel vehicles and systems

The objective of the policy is to support alternative fuel
vehicle use

The objective of the policy is to support the purchase of
alternative fuel vehicles

The objective of the policy is to support the conversion
of conventional vehicles to run on alternative fuels

Research

Fuel

The objective of the policy is to support research on
alternative fuels

The objective of the policy is to support research on
alternative fuels

The objective of the policy is to support alternative fuel
infrastructure

The objective of the policy is to support alternative fuel
adoption and use

Education Study

Outreach

The objective of the policy is to support alternative fuels
through mechanic and first responder training

The objective of the policy is to support alternative fuels
through research and studies

The objective of the policy is to support alternative fuels
through research and studies
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FINDINGS

The states that have the most AFVs are mainly concentrated in the western U.S. Of these states, California

tops the list with almost 22 AFVs per 10,000 residents. States with the fewest AFVs per capita are also likely

to have a relatively higher vehicle ownership rate—Alaska, Delaware, Nebraska, North Dakota, and South

Dakota all have nearly one or more vehicles per resident.’

FIGURE 4 | Alternative fuel vehicles per capita

g

e

o
L e

, e
‘-.
B J

»

1-4 [

RANKING THE STATES

Counting and categorizing AFV and alternative
fuel policies by state, as depicted in Figure 3, does
not give the full picture on the true effectiveness
of those particular policies. A state with numerous
policies and little capital or enforcement behind
them will likely have fewer alternative fuel vehicles
than a state with one well-funded, well-supported,
and well-planned policy.

This is most likely the reason that the number of
AFV laws and incentives in each state shows a weak
positive correlation with the number of AFVs per
capita. Itis clear that it is not necessarily the number
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of policies that would have a positive impact on
state AFV adoption, but the value and political
support of those policies.

MOST COMMON POLICIES

The most common legislative mechanism used
by states falls into the general “procedural”
category, which creates new rules, regulations, or
procedures for alternative fuels and AFVs. These
pieces of legislation create the regulatory and legal
framework surrounding the purchase and use of
alternative fuels and AFVs. In general, procedural
policies are targeted toward the use of alternative
fuel or AFVs, and tend to focus on biofuels and EVs.
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A procedural policy does not necessarily help or
hinder the use of alternative fuels or AFVs. For
example, most states have some form of “low
speed vehicle access to roadways” law that sets
guidelines for where low speed vehicles (LSVs), are
allowed and other rules surrounding their usage.
Many LSVs are also classified as Neighborhood
Electric Vehicles (NEVs), and therefore fall into the
category of AFVs. LSV laws do not have a noticeable
effect on the adoption rates of AFVs in general, as
these vehicles are relatively uncommon and their
use is situation-specific.

The next most common type of state policy is a
grant or rebate mechanism, which is most frequently
related to the purchase of alternative fuels and their
associated infrastructure. Currently, more than half
of the grant or rebate policies offered by states are

targeted toward the commercial sector, with only 16
percent being applicable to the residential market.
However, when comparing the total number of
AFVs in each state to the total number of grant/
rebate programs aimed at the residential sector, it
is clear that states with a greater number of these
programs also have a higher number of AFVs per
capita.

In general, the majority of existing policies are
targeted toward the commercial and/or public
sectors, with only 23 percent being applicable to
the residential sector. In fact, there are no states
that have more policies targeting the residential
sector than policies targeting other sectors, and
most states tend to have around half the number
of policies targeting the residential sector when
compared to the number of policies geared toward

FIGURE 5 | States with highest number of alternative fuel and AFV policies
70
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the commercial or public sectors. This could explain
why there are no “very strong” positive correlations
between certain types of policies and the number
of AFVs per capita in each state, since as mentioned
above, states that have a higher number of policies
applicable to the residential sector are more likely
to have more AFVs per capita. This insight has
significant implications for how policies can be
targeted in the future.

When looking at the total number of policies that
each state has by alternative fuel type, there isn't a
large difference between fuels. Many state policies
are targeted toward alternative fuel in general,
meaning that the policy applies to multiple fuels,
and policies such as an anti-idling policy often
apply to all vehicles, regardless of fuel type. This
could explain why there are no standout fuels in
terms of number of policies.

GAUGING EFFECTIVENESS

By looking at correlations between certain types of
policies and the number of AFVs per capita in each

TABLE 1 | Total state policies by fuel type

TABLE 3 | Total state policies by mechanism

Grant +
Rebate

.
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Tax .

state, it starts to become more clear which policies
may encourage adoption of AFVs better than
others. Financial incentives (grant/rebate policies,
tax credits, discounts, and exceptions) likely have
the most measurable impact on the adoption and
use of AFVs and alternative fuels. Specifically, there
are three types of policies that tend to correlate with
more AFVs per capita: a grant or rebate program
for the purchase of AFVs; a policy discounting the
use of fuel; and policies tagged as “exception”,
such as a tax or fee exemption.

It is often difficult for residential or small commerecial
consumers to see a financial payback from
AFVs, which makes grant or rebate mechanisms
particularly appealing to consumers because they
reduce the upfront cost of vehicles and fueling
infrastructure. Although simply having state grant

TABLE 2 | States with most financial incentives

California
Indiana
Virginia
lllinois
Texas
Georgia
Oklahoma

Washington
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TABLE 4 | States with tax credit purchase policies and the alternative fuels eligible

CNG, EV, HEV, LPG, PHEV

EV, FC, |LPG NGV coal derived liquid fuel, fuel other than alcohol derived from biological
materials

Vehicles that operate on a combustible liquid derived from grain starch, oil seed, animal fat, or
other biomass, or produced from a biogas source

EV, LPG, NGV, non-ethanol based advanced biofuel (excludes flexible fuel vehicles)

Georgia

Kansas

T

or rebate incentives only shows a weak positive
correlation to the number of AFVs per capita, the
relationship gets stronger when grant or rebate
policies specifically target the purchase and/
or use of AFVs, as opposed to, for example, fuel
production.

One interesting exception to the benefit of financial
incentives identified is the tax credit mechanism.
Tax credit policies show a very weak, or in some
cases negative, correlation with AFVs or AFV fueling
infrastructure per capita, which suggests that they
are minimally effective. This could be due to the
many state tax credit policies for fuel production,
but relatively few for the purchase of AFVs or
AFV infrastructure. Despite this lack of a clear
relationship, there is plenty of evidence that shows
that tax credits are an effective way of promoting
the adoption of AFVs. In fact, the Congressional
Budget Office (CBO) notes that tax credits have the
most significant impact on vehicle ownership.’ The
federal government’s own Qualified Plug-In Electric
Drive Motor Vehicle Tax Credit offers up to a $7,500

bridging needs. advancing change.

tax credit for the purchase of an EV. The credit
applies to all qualified EVs acquired since 2010 and
varies based on the size of the vehicles’ battery.
Once each manufacturer sells more than 200,000
EVs in the U.S., the credit will begin to be phased
out for that particular manufacturer. The CBO
estimates that the tax credit is currently responsible
for 30 percent of the EVs sold.™

States that have laws and incentives offered by
local government or utilities are more likely to have
a higher number of AFVs per capita. Specifically,
local laws and incentives tagged as “grant / rebate”
and “purchase” have a higher correlation to AFV
per capita. This is likely because local and utility
policies have a tendency to be more targeted and
purposeful than state policies, and are more likely
to be beneficial in promoting the use of AFVs and
alternative fuels. The vast majority of utility policy is
related to discounts and incentives for EV charging
and infrastructure (EVSE), and to a lesser extent, the
purchase of natural gas for AFVs. Unsurprisingly,

states with policies tagged as “Discount” have
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FIGURE 6 | States with the highest number of EVs per 10,000 individuals

California
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FIGURE 7 | Most EVSE per 10,000 individuals

Hawaii
Oregon

D.C.
Washington
Rhode Island
Tennessee
California
Vermont

Arizona

Connecticut

more AFVs per capita, because the most common
discount policy is a utility incentive for reduced
EV charging rates. Other (less common) types of
discounts include reduced registration fees, and
reduced toll rates.

When comparing the total number of policies
in each state for each type of alternative fuel, EV
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FIGURE 8 | Most EVSE per 10 EVs

D.C.

South Carolina
Wisconsin
Texas
Mississippi
Arizona
Kansas
Oregon

Tennessee

Rhode Island

policies have the highest correlation with the
number of AFVs per capita. This suggests that
states with more EV policies are more likely to
have relatively more AFVs per capita. This is likely
because the vast majority of states have more EVs by
percentage than any other type of AFV. There could
be a number of possible explanations for this. First,
EVs are more accessible to the average consumer.
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TABLE 5 | States with multiple tax/fee policies related to alternative fuels

# Policies

South Dakota
Florida
Indiana
Washington
Arizona
Arkansas
Georgia
|daho

Nebraska

Fueling infrastructure is relatively cheap for EVs
compared to the cost for other alternative fuels.
For example, a level Il EV charging system can be
purchased for around $2,500, whereas a residential
natural gas compressor costs roughly $15,000 (with
commercial-scale systems running into the millions
of dollars). This creates a “chicken or the egg”
scenario for other liquid and gaseous alternative
fuels—there is little infrastructure due to the lack
of demand, but there can be no demand for these
AFVs without the infrastructure in place to support
them. This problem does not exist at the same level
for EVs, since infrastructure can be installed fairly
cheaply and almost anywhere. Another possible
explanation for why EVs are significantly more
popular than other types of AFVs is that there are far
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more light-duty original equipment manufacturer
(OEM) EV models available compared to vehicles
that run on CNG or LPG. According to data from
Navigant research, 99 percent of EVs on the road
today are light-duty vehicles, compared to 69
percent of NGVs and 54 percent propane vehicles.

There is a weak negative correlation between states
that have instituted
as additional fees or taxes that could potentially

“counter-incentives”, such
inhibit the adoption of alternative fuels and AFVs,
and the number of AFVs per capita. This indicates
that counter-incentives may have a slight negative
impact on AFV adoption. Most of the states with
numerous tax or fee policies are ranked at the
bottom in terms of AFV per capita.

—
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CONCLUSIONS

This research provides a valuable starting point
for states thinking about supporting alternative
fuel and AFVs. The ability to see which states have
implemented various types of policies and gain
a better understanding of how certain policies
have worked for other states is a beneficial tool
for policymakers. Legislators curious about policy
options for supporting alternative fuels will now
have a better understanding of what is being
done in other states. We urge these individuals
to use this research as a launch point, and to help
determine the shape their specific policy might
take. For legislators that have a specific mechanism,
market segment, or policy in mind, the information
presented here will shed light on which states have
already adopted similar policies, and hopefully
facilitate the exchange of knowledge and best
practices.

Going forward, information related to funding
level and political support is needed on each
policy to better understand the effectiveness of
specific policies. A recent report released by the
North Carolina Solar Center (NCSC) is a first step
in this direction. The report takes an in-depth
look at laws and incentives offered in six states
(Georgia, Kentucky, North Carolina, South Carolina,
Tennessee, and Virginia) to determine the progress,
result, and success of policies since implementation.
Their research shows, among other things, how
popular certain incentives were, or how much
funding was used for a particular program. This
level of detailed policy analysis is a critical next step
for AFV policy research. Rating specific policies
based on their effectiveness would be extremely
valuable in guiding both how policy is chosen and
crafted. This is a challenging next step, however,
as some states do not have mechanisms in place
to track or evaluate their policies. For example,
South Carolina has numerous defunct AFV policies
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because there are no reporting mechanisms built
into them. There are economic and environmental
benefits associated with the adoption of AFVs and
alternative fuels, and the means to track those
benefits should be included in new policies. While
making sure the necessary reporting mechanisms
are in place moving forward will make this research
easier in the future, any decision on whether or
not to pursue this level of detailed analysis in the
interim should be aware of the potential challenges
before beginning.

VIRGINIA'S BIODIESEL PRODUCTION
TAX CREDIT POLICY

“The language of this credit specifically excludes
many existing state biodiesel producers and small
producers from applying. At this time no producer

is eligible for the credit, rendering it ineffective as
an incentive to produce biodiesel.”

- A Review of Alternative Fuel and Advanced Vehicle
Technology Incentives, Policies, & Programs, North
Carolina Solar Center

As NCSC points out, some of the most effective
AFV state policies were “threatened, reversed, or
allowed to lapse”, which demonstrates the need
to actively track these policies and have data on
the benefits of certain state AFV policies and the
detriment of their instability. A complete analysis
of AFV policy must also include a look at past
policy to gauge its impact on the state of AFVs
and alternative fuels today. The ability to track the
effectiveness (or ineffectiveness) of different types
of policy over time would give an accurate view of
the ever-changing landscape of AFV incentives.
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This report was prepared as an account of work sponsored by an agency of the United States Government. Neither
the United States Government nor any agency thereof, nor any of their employees, makes any warranty, express or
implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any information,
apparatus, product, or process disclosed, or represents that its use would not infringe privately owned rights.

eference herein to any specific commercial product, process, or service by trade name, trademark, manufacturer,
or otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United
States Government or any agency thereof. The views and opinions of authors expressed herein do not necessarily
state or reflect those of the United States Government or any agency thereof.
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