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Closing the Road-Funding Gap

Executive Summary

Taxes on motor fuel have historically been the primary mechanism for funding public road
infrastructure on the federal level and in recent years have provided roughly a third of road
funding for state governments, which carry out the majority of road spending. However,
over the past two decades, motor-fuel tax revenues have failed to keep pace with road
spending in the face of inflation, fuel economy improvements, and slowing growth in vehi-
cle-miles traveled (VMT), leading to a growing road-funding gap.

The accelerating sales growth of highly efficient cars and trucks, from gasoline vehicles to
battery electric vehicles (BEVs), is now adding to the pressure on motor-fuel tax revenues.
The latest federal fuel economy standards proposal would see new light-duty vehicles
(LDVs) average an estimated 58 miles per gallon by 2032. However, the effect of electric ve-
hicles (EVs) themselves is currently marginal compared to that of more efficient conven-
tional vehicles. The 1.45 million light-duty BEVs registered in the United States in 2021 ac-
counted for just 0.5 percent of all light-duty vehicles. Based on the gasoline taxes paid by
the average new light-duty vehicle, this figure corresponds to just 0.5 percent of the gap be-
tween 2021 federal motor-fuel revenues and highway spending.

Despite the marginal impact of EVs on highway revenues to date, and likely for some years
into the future, additional annual registration fees for EVs have been at the center of the
road-funding conversation in many states. For BEVs, these fees range from $50 to more
than $200 and average $126 (weighted by vehicle stock) among the 34 states that have
adopted them. While they can play a role in ensuring that EV drivers contribute fairly to
funding roads in lieu of paying gas taxes, in a number of states, these fees also result in EV
drivers paying, on average, more than their fair share.

No flat registration fee will be as fair as a fee that is actually based on an individual’s road
use, but barring that, the “fair” level for an EV registration fee is a matter of perspective.
One definition of a fair BEV fee is one equivalent to the annual gas tax revenue paid for the
average LDV registered in the state, which would maintain funding close to current levels.
Another option is for EV drivers to pay a registration fee equivalent to the gas taxes paid for
the average new vehicle. This reflects the fact that new vehicles are overall more efficient

than the average vehicle currently registered.

A third method is for EV drivers to pay a fee equivalent to the hypothetical gas tax they
would pay for a comparable, highly efficient gasoline vehicle based on their EV’s miles per
gallon equivalent (MPGe). With an average of 117 MPGe, BEV drivers would pay far less in
taxes than other drivers, but they also pose fewer non-road-use external costs such as
greenhouse gas emissions along with air and noise pollution, bearing in mind that they still

contribute to externalities such as congestion, collisions, and road damage.
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Closing the Road-Funding Gap

Depending on the definition of fairness, of the BEV fees currently in place across the coun-
try, the number that charge EV drivers more than their fair share ranges from eight to all 34,
as shown in the following figure.

Figure ES-1: Comparison of Existing BEV Fees with Gas Taxes Paid by Three Defini-

tions of “Comparable” Vehicle
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This figure shows how each state’s BEV fees compare to the gas tax revenue paid by the average “compa-
rable” vehicle in their state, represented by the red line, using three definitions of “comparable.” These
are: a) the average light-duty vehicle currently registered, for which fuel economy data varies by state, b)
the average new light-duty vehicle, which has an estimated 40.6 MPG based on model year 2024 CAFE
standards, and c) a hypothetical conventional vehicle with a fuel economy of 117 MPG, which is the en-
ergy-basis MPGe of an average BEV. Note that states are listed in descending order according to point of
comparison “c.” State-level VMT data and gas tax rates are used for each comparison.

Source: U.S. Energy Information Administration, U.S. Department of Transportation, U.S. Department of En-
ergy, Atlas Public Policy

In addition to being unfair in some cases, and only marginally helpful for closing the road-
funding gap, these fees can potentially depress EV adoption even as other policies seek to
drive it up. Researchers at the University of California, Davis estimated in 2018 that a $100
annual fee could result in a decrease in EV adoption of 11 to 24 percent. Thus, thereis a
need to broaden the focus from EVs to a policy mix that will fund roads sustainably, equita-
bly, and adequately.
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Closing the Road-Funding Gap

A range of other road-funding policies are used to varying degrees in the United States.
While the federal government and all 50 states tax motor fuel, the rates vary substantially
and most do not automatically rise with inflation. Tolls are another mechanism used in
around 35 states. Three states have voluntary road usage charge (RUC) programs that
charge drivers by the mile, while at least 30 others are studying this method. Many states
and the federal government collect additional taxes and fees on commercial road use and
several states dedicate a portion of general revenues to transportation. Recently, numer-
ous states have turned their focus to collecting revenue from efficient vehicles, mostly
through the registration fees discussed, but also through taxes on the electricity used at

public EV charging stations. Seven states have enacted such taxes to date.

All the policies discussed above come with tradeoffs when evaluated against criteria that
policymakers are likely to consider within the context of their jurisdiction. These include
revenue sustainability, fairness, equity, cost-effectiveness, political viability, and a policy’s
role in reducing environmental impact and advancing transportation electrification. Poten-
tial for revenue generation is an additional criterion but is highly dependent on the rates of
taxes or fees, which in turn depend heavily on other criteria and how a given measure fits

within a state’s policy mix.

If states choose to use EV fees to collect transportation revenue as part of their policy
package, they should do so in a way that does not disproportionately burden EV drivers,
particularly as they seek to encourage EVs with other policies. In doing so, they could con-
sider other taxes, such as a sales tax or gross receipts tax on electricity, that EV drivers al-
ready pay, and whether this revenue can be redirected to transportation if it is not already.
They could also blunt the impact of EV fees on adoption, such as through phase-ins, and
avoid double taxation pitfalls, such as seeking to recover lost federal gas tax revenues
through state EV fees. As used and more affordable EV models become available, reducing
the barrier of large one-time costs, such as through an option to pay in installments, will

grow in importance as an equity issue.

Ultimately, though, in most states EV drivers will contribute only marginally to the funding
gap for some time, and in general, road-funding policies should focus on ensuring that all
drivers equitably and sustainably fund roads. To do so, policymakers can enact a suite of
complementary, nonoverlapping policies based on their state’s transportation funding
sources and needs and on the priorities, demographics, and economic realities of their

constituents.
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Introduction

Taxes on motor fuel have historically been the primary mechanism for funding public road
infrastructure on the federal level and in recent years have provided roughly a third of fund-
ing on the state level, where the majority of spending takes place." This is based on the
premise that road users should contribute more than others to maintaining and expanding
the highway system. However, over the past two decades, motor-fuel tax revenues have
failed to keep pace with expenditures due to inflation, stagnant motor-fuel tax rates, in-
creasing fuel economy, and slow growth in vehicle-miles traveled (VMT). Despite the preva-
lence of these factors, in recent years, the increasing popularity of electric vehicles (EVs)
and the potential to decrease transportation tax revenues have led to a disproportionate
focus on charging EV drivers to fund transportation. Annual registration fees and similar
measures such as energy-based taxes on charging, or “EV charging taxes” for short, that
are focused only on EV drivers can discourage EV adoption at a critical juncture for the de-
carbonization of the transportation sector and in many states, introduce a financial burden
for EV drivers that could be considered unfair.

This issue brief summarizes the current sources of federal and state road funding, dis-
cusses funding trends and the reasons for the road-funding gap, and illustrates that EVs
currently represent a very small share of the problem. It lays out a series of policy options
for states to fund roads sustainably and equitably and ensure that all users, including EV
drivers, pay their fair share. The paper also sketches out the national state of play for each
of these policies and assesses their performance along key criteria, outlining each policy’s
inherent tradeoffs. Finally, given the current popularity of additional registration fees for
EVs as a transportation-funding tool, this brief will discuss several interpretations of how a
“fair” EV fee would be designed, and how current state policies stack up against these dif-

ferent definitions.

T Motor-fuel taxes generate funds for public transit in addition to roads. For instance, in 2021, roughly one sixth
of federal motor-fuel tax revenues were destined for the Federal Highway Trust Fund’s Mass Transit Account,
with the rest dedicated to the Highway Account [2]. Although the funding gap from motor-fuel tax collections
affects public transit, this paper focuses on road funding because it is the primary use of motor-fuel tax reve-
nue. Additionally, data on the sources and uses of funding for roads is publicly available through the Federal
Highway Administration’s annual Highway Statistics Series, on which this report relies considerably.
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State of U.S. Road Funding

In 2020, federal, state, and local governments in the United States spent nearly $270 billion
on roads (synonymously, “highways”) [1].? State governments generated roughly 55 percent
of this funding, while local governments raised 28 percent, and the federal government, 17
percent. However, almost all federal road funding (95.4 percent in 2021) is ultimately chan-
neled to state and local governments, which own over 99 percent of public roads [2] [3].
The sources of funding for highways vary by jurisdiction, but motor-fuel taxes are generally
an important and declining revenue stream.

Federal Funding Sources and Trends

Taxation of motor fuel is the most important source of federal highway funding. From 2012
to 2021, motor-fuel taxes accounted for roughly two thirds of federal highway funding, with
the rest coming from general funds and from taxes on tires and on the sale and use of
heavy-duty vehicles [4]. In fact, until 2008, the federal Highway Trust Fund (HTF) was
funded exclusively by fuel and vehicle fees based on a) the premise that users should be
the ones paying for highway maintenance and expansions and b) the assumption that
these fees would provide a consistent source of revenue without the need for congres-
sional approval [5]. Over the last two decades, however, motor-fuel tax revenues have
failed to keep pace with highway spending, leading to a growing funding gap (see Figure 1).

In 2021, federal motor-fuel tax revenues covered only 70 percent of highway expenditures,
in contrast with 1999, when revenues exceeded spending by 30 percent [4]. As a result, the
federal government has increasingly relied on transfers of general funds for highway spend-
ing. From 2008 to 2021, Congress transferred over $150 billion in general funds to the HTF
and in 2021 the Congressional Budget Office (CBO) projected that the HTF would be “ex-
hausted” in 2022 [3]. However, the 2021 Infrastructure Investment and Jobs Act (lIJA) en-
sured the fund’s solvency until 2027 with a new infusion of $118 billion of general funds [6].

Even with general revenue transfers, current spending levels are not meeting U.S. infra-
structure needs. The CBO estimates that to maintain current highway conditions and per-
formance, average annual spending from 2022 to 2031 would have to be 22 percent greater
than in 2021, and to fund all net-benefit projects, 58 percent greater [3].

2 There is a valuable debate over how government spends money on transportation, for example, by expanding

highways and implicitly providing an incentive for greater road use while underinvesting in public transportation
and other modes of transit. This issue brief assumes that a large degree of funding for roads is essential and
focuses on strategies for collecting this revenue.
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Figure 1: Federal Motor-Fuel Tax Revenue and Highway Expenditures
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This figure shows how federal highway expenditures have increased at a faster rate than federal motor-
fuel tax revenues over the past three decades, leading to a growing funding gap and an increased reliance
on general transfers. Over the 2017-2021 period, the expenditures of the HTF Highway Account exceeded
its motor-fuel tax revenues by more than $74 billion.

Source: Federal Highway Administration (FHWA)

There are several reasons for the increasing gap between motor-fuel revenues and highway
spending. The first is simply inflation. The federal tax rates on gasoline and diesel have not
increased from 18.4 cents and 24.4 cents per gallon, respectively, since 1993 [7]. Had
these rates been indexed to an inflation rate like the consumer price index, they would now
be roughly 39 and 51 cents per gallon [8]. However, over the past three decades they have
remained flat as highway construction costs have risen substantially, even outpacing the
overall rate of inflation. The National Highway Construction Cost Index (NHCCI), compiled
by the Department of Transportation (DOT) since 2003, shows that costs more than dou-
bled between 2003 and 2021 alone [9].

The second reason for the federal road-funding shortfall is increased fuel economy due to
technological improvements and government regulation. Federal Corporate Average Fuel
Economy (CAFE) standards, after remaining largely flat from 1985 to 2010, have nearly
doubled since 2010 to 52.9 miles per gallon (MPG) for model year 2024 passenger cars,
and risen by 60 percent to 37.5 MPG for 2024 light-duty trucks [10]. In real terms, from
2005 to 2020 this corresponded to a 29 percent improvement in the average fuel economy
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of new light-duty vehicles (LDVs) and a 14 percent improvement in the fuel economy of the
overall light-duty vehicle fleet [11] [12]. This has led to a slowdown in the increase in motor
fuel consumed. While vehicle registrations grew 25 percent from 2000 to 2019, the total
motor-fuel volume taxed rose just 15 percent during that period after rising 40 percent over
the previous two decades [13] [14]. This upward pressure on fuel economy will continue.
The latest federal fuel economy standard proposal would see new LDVs average an esti-
mated 58 MPG by 2032 [15].

Since model year 2014, the Environmental Protection Agency (EPA) has also begun imple-
menting standards for medium- and heavy-duty vehicles given their significant contribution
to air pollution and greenhouse gas emissions. This will further cut into highway funding
revenues. Until recently, a lack of standards for larger vehicles has slowed the fuel econ-
omy improvement of the total fleet. Overall, vehicle-miles traveled per gallon of motor fuel
taxed increased just 3.5 percent from 2000 to 2019 [14] [16].

Additionally, although increased VMT is inherently positive for motor-fuel tax revenue, sub-
stantially slower VMT growth over the past two decades has negatively impacted revenue
relative to what may have been expected based on historical trends. After growing 76 per-
cent from 1980 t01999, total national VMT grew just 19 percent from 2000 to 2019 [16].
There are multiple possible reasons for this, including a slowdown in suburbanization, a dip
due to the Great Recession of 2008, and the ageing of the population [17]. Regardless of
the reasons, this trend is expected to continue, with important implications for the plan-
ning of road funding. The U.S. Energy Information Administration (EIA) projects that light-
duty VMT will increase just 23 percent between 2022 and 2050 [18].

Finally, the increase in fuel economy of the overall vehicle fleet has begun to accelerate
with the advent of battery electric vehicles (BEVs), which consume no motor fuel whatso-
ever and average over 100 miles per gallon equivalent according to the Department of En-
ergy (DOE) [19]. The market share of BEVs in new LDV sales has nearly tripled in less than
two years, reaching an all-time high of almost 7.5 percent in Q1 of 2023 [20].

Still, given the low turnover rate of the LDV fleet, so far, the effect of EVs on motor-fuel tax
revenues has been extremely marginal. Light-duty vehicles in the United States have an av-
erage useful life of about 17 years and many, especially light trucks, stay in use for 30 years
or more [21]. The number of light-duty BEV sales in 2022 was equivalent to just 0.3 percent
of all light-duty vehicles registered the previous year [22] [23]. In 2021, 1.45 million light-
duty BEVs were registered in the United States, accounting for 0.52 percent of all vehicles
[24]. Based on the gasoline taxes paid by the average new light-duty vehicle, this figure cor-
responds to a loss of just 0.2 percent of total federal highway revenues from motor fuels,
and 0.5 percent of the gap between 2021 federal motor-fuel revenues and highway expend-
itures.
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Closing the Road-Funding Gap

State Funding Sources and Trends

Compared to the federal level, motor-fuel taxes account for a much smaller share of road
funding for state governments, which carry out the majority of road spending. From 2017 to
2021, state motor-fuel taxes accounted for only 19.2 percent of state revenues for high-
ways, with the contribution of federal motor-fuel taxes to federal highway aid adding an-
other 15 percent (see Figure 2). The other two thirds of state funding came from a diversity
of sources including registration fees (15.7 percent) and bond proceeds (13.2 percent) [25]
[26][27][28] [29].

Figure 2: Revenues Used by States for Highways (2017-2021)

17.4% 19.2%

3.8% .

7.5%

= Motor-Fuel Taxes (State)
= Motor-Fuel Taxes (Federal)
Other Federal Funds
= Registration Fees
15.0% ™ Bond Proceeds
Tolls
= State General Funds

13.2% = Other

15.7%

This figure shows that while over a third of revenues that states spent on highways from 2017 to 2021
came from motor-fuel taxes, a range of other sources also contributed. Appendix A shows that this
breakdown varies significantly by state.

Source: FHWA

The breakdown of funding sources varies significantly from state to state. For example,
from 2017 to 2021, federal funding ranged from a share of just 10.4 percent in Delaware to
59.9 percent in Montana. Overall reliance on motor-fuel tax revenue (both state and fed-
eral) ranged from 9.8 percent in New Jersey to 64.7 percent in Tennessee. Registration fees
accounted for 44.3 percent of highway spending in lowa and tolls reached 26.4 percent in
New York. Washington, DC (26.0 percent) and Alaska (20.5 percent) led the nation in use of
state general funds and Massachusetts in bond proceeds (51.6 percent). Appendix A
shows the detailed breakdown for each state.
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The same set of factors that affect federal motor-fuel tax revenues (inflation, fuel economy,
and VMT) do so on the state level as well. However, because states are generally less reli-
ant on motor-fuel tax for highway spending than the federal government, the impacts are
less pronounced on average. There is also considerable variation among states.

With respect to inflation, while the federal tax rate on gasoline and diesel has not increased
for three decades, most states have raised taxes at least to a degree. On average, state gas-
oline tax rates in 2021 were about 40 percent higher than in 2003 (see Figure 3) [30]. While
New Mexico and Mississippi had rates slightly below 2003 levels, New Jersey and Georgia
had rates more than 3.5 times as high as 2003 levels. Overall, state gasoline tax rates have
increased faster than the NHCCI in just six states.

Data on state-level trends in fuel economy and VMT are more limited, but the trend of taxed
motor-fuel volumes is clear. The state with the largest growth in taxed motor fuel-volumes
from 2003 to 2021 was ldaho, with growth of 42 percent, while 19 states, plus the District
of Columbia, saw volumes decrease [14]. When combined with the slow increases in mo-
tor-fuel tax rates, the result is that five states plus DC already collect less motor-fuel tax
revenue than 20 years ago. Only two states, Georgia and California, saw growth in revenues
from 2003 to 2021 that exceeded the growth in the NHCCI.

Figure 3 shows how the NHCCI has outpaced the growth of various metrics related to high-
way funding over the past two decades.

While EV adoption also varies substantially across states, in no state did BEVs surpass two
percent of LDV registrations in 2021. Only California (1.61 percent), Hawaii (1.32 percent),
and DC (1.15 percent) had penetration of greater than one percent. Mississippi and North
Dakota had penetration of just 0.05 percent, while the median state was Pennsylvania, with
0.26 percent [24]. See Figure 4 for a tally of the states with the top EV share of light-duty ve-
hicles, including plug-in hybrid electric vehicles (PHEVs).
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Figure 3: Trends Related to Transportation Funding (2003 = 1)
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This figure shows how the NHCCI has significantly outpaced the growth of various metrics related to
state highway funding over the past two decades.

Source: FHWA, EIA, DOT, Atlas Public Policy

Figure 4: EV Share of Light-Duty Vehicles in Top Ten States (2021)
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This figure shows that even in the top 10 states, including DC and ranked in descending order by BEV
penetration, EVs represent a very small fraction of the light-duty vehicle stock. The low turnover rate of
light-duty vehicles counteracts EVs’ rapidly increasing share of new sales.

Source: DOE

EalLas 3



Closing the Road-Funding Gap

Accordingly, the impact of EVs and the associated loss of motor-fuel tax revenue is cur-
rently very low. Based on the gas taxes paid by the average new light-duty vehicle, the loss
of state motor-fuel tax revenue from light-duty BEVs in 2021 was at most equivalent to 0.45
percent of state highway spending (California). In Alaska, North Dakota, and Mississippi it
accounted for less than 0.01 percent. Overall, lost state motor-fuel tax revenue from light-
duty BEVs was equivalent to 0.09 percent of state highway spending in 2021.

In addition to the small but growing share of EVs in the light-duty vehicle fleet, conventional
hybrids have grown in popularity in recent years, reaching almost two percent of registra-
tions in 2021 [24]. More importantly, the fuel economy of conventional vehicles has in-
creased substantially. For example, between model years 2011 and 2018, the combined
fuel economy of a gasoline-fueled, two-wheel-drive Ford F-150 pickup increased almost 60
percent, from 14 to 22 MPG [31]. These factors negatively impact motor-fuel tax revenues
far more than the rise of electric vehicles.

If transportation electrification trends continue, EVs will eventually play a greater role in the
road-funding gap. Tax incentives in the 2022 Inflation Reduction Act (IRA) could result in
EVs accounting for 19-57 percent of LDV sales in 2030, depending on production costs
[32]. Still, low LDV turnover will depress the impact of these sales on the overall fleet. The
International Energy Agency projects that EVs will account for just 16 percent of cars on the
road in the United States in 2030 [33]. Meanwhile, the growing efficiency of conventional
gasoline and diesel vehicles and rising road construction costs will continue to play major
roles in the road-funding challenge.

Despite the extremely marginal impact of EVs on highway revenues to date, and likely for
some years into the future, additional charges for EVs have been at the center of the road-
funding conversation in many states. These fees focus on forcing EV drivers to pay their fair
share of road funding even as the persistent shortfall in road funding indicates that not
even the average driver is paying their fair share. In some cases, states charge EV drivers
more than the average driver pays in gas tax, which could slow EV adoption even as other
state policies seek to expand EV adoption to mitigate climate change and reduce local air
pollution. Thus, there is a need to broaden the focus from EVs to a policy mix that will fund
roads sustainably, equitably, and adequately.
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Policy Options

A range of policies to collect revenue for roads are used or discussed to varying degrees in

the United States, as summarized in Table 1. These currently include:

Motor-fuel taxes, including taxes automatically indexed to factors like inflation or
average fuel economy.

Tolls, including congestion pricing, which charge users in rough proportion to the
benefits they receive from road use and the costs they impose on road conditions
and other drivers.

Road usage charges (RUCs), also known as VMT fees or mileage-based user fees
(MBUFs), which are more exact usage-based fees that precisely quantify individu-
als’ road use regardless of fuel type.

Taxes on commercial activities, such as increased registration fees and tolls for
commercial vehicles, weight-distance taxes on heavy vehicles, retail delivery fees,
commercial VMT programs, or commercial activity surcharges [34].
Efficient-vehicle registration fees, which seek to recoup motor-fuel tax revenues
not collected from drivers of EVs, PHEVs, conventional hybrid electric vehicles
(HEVs), and high-MPG conventional vehicles, generally through a flat annual sur-
charge.

EV charging taxes, which mimic a motor-fuel tax by charging EV drivers for the
electricity they use to power their vehicles, either by the unit of energy (kilowatt-
hour) or the retail cost.

General revenues collected from sources such as income and sales tax that are
earmarked for transportation but unrelated to road use.
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Table 1: Sample Federal and State Road-Funding Policies and Status

Policy Option State of Play

e AllL50 states and the federal government tax motor fuel.

e Federal gasoline and diesel taxes have not risen since 1993 and
stand at 18.4 and 24.4 cents per gallon, respectively [7].

e State gas taxes range from eight cents per gallon (AK) to 61 cents
per gallon (PA), with an average of 27.1 cents per gallon [35] [36].

e 10 states have a gas tax rate equal to or below the rate in 2003
[30]1[35][36].

e 15 states have raised gas tax rates in 2023 [35] [36].

Motor-fuel taxes

e 10+ states vary gas tax rates with inflation, highway construction
costs, and/or revenue needs [37].

e GAvaries gas tax rates in line with both inflation and improve-
ments in fuel economy.

e ~35 states have existing toll roads.
e Cities in various states, including CA, FL, MN, NY, TX, and VA, use
forms of congestion pricing [38].
Tolls e |n 2024, New York City will become the first U.S. city to charge
drivers to enter a specific zone (Manhattan’s central business

district), known as “cordon pricing” [39].

e OR, UT, and VA have voluntary RUC programs.

e At least 30 additional states have researched and/or piloted such
systems, including through the Eastern Transportation Coalition
and RUC America [40] [41] [42].

e The U.S. Department of Transportation is conducting a nation-

Road usage
charges

wide RUC pilot testing different collection tools, methodologies,
and public awareness campaigns [43].

e The federal government imposes excise and use taxes on heavy-
Taxes on duty vehicles, which accounted for roughly 13 percent of net in-
commercial come to the HTF Highway Account in 2021 [4].
activities e Heavy vehicles generally pay higher tolls based on axle count,

size, and/or weight [44], as well as higher registration fees.
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Policy Option State of Play

Efficient-vehicle b

registration fees

EV charging taxes

General revenues

In 2023, CT became the fifth state that collects weight-distance
taxes on heavy vehicles [45].

CO and MN have both recently passed fees on retail deliveries to
fund transportation [46] [47]. CO’s also cover ride sharing. WA
and NY have also considered such measures [48] [49].

34 states charge BEV drivers additional annual registration fees,
ranging from $50 (HI, SD) to $225 (WA).

28 of those states charge additional fees on PHEV drivers as well,
and 15 on HEV drivers.

OR and VA charge fees for high-MPG gasoline vehicles.

These fees are all detailed in Appendix B.

Seven states have passed additional taxes on electricity used at
public EV charging stations (see Appendix B). UT charges a 12.5
percent tax on the retail cost, and the other six states charge by
the kilowatt-hour (1.8 cents in PA, 2.6 cents in IA, 2.8 cents in GA,
and 3.0 cents in KY, MT, OK).

PA’s measure applies to private charging as well, but this is
based on self-reporting and compliance is low [50].

From 2017 to 2021, most states used state general funds to some
degree, but they accounted for just 3.8 percent of overall state
highway spending [25] [26] [27] [28] [29].

ID, LA, and NC have all recently passed legislation permanently
dedicating a portion of sales taxes to transportation infrastruc-
ture [51] [52] [53].

The use of general revenues is generally much more prevalent on
the federal level than the state level. Ad hoc general revenue
transfers account for around a quarter of federal highway spend-
ing since 2008 [4].

This table shows some of the policy options for funding roads and examples of how they are cur-

rently used at the federal and state levels. As the traditional funding stream of motor-fuel taxes has

become less reliable in recent decades, some states have responded by raising these taxes, while

others have turned to more novel solutions, especially in recent years. These solutions include EV

registration fees, EV charging taxes, retail delivery fees, and road usage charges.
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Policy Criteria

As the federal government and states seek solutions to chronically underfunded transpor-
tation, they are likely to evaluate their policy options within the context of their jurisdiction
and along a range of criteria which could include revenue sustainability, fairness, equity,
cost-effectiveness, political viability, and their role in reducing environmental impact and
encouraging transportation electrification [54]. Potential for revenue generation is an obvi-
ous additional criterion but is highly dependent on the rates of taxes or fees, which in turn
depend heavily on other criteria and how a given measure fits within a state’s policy mix.

Revenue Sustainability

Road-funding policies should provide a long-term solution, as opposed to short-term stop-
gap measures like the periodic general revenue transfers that have maintained the sol-
vency of the HTF. A predictable and consistent stream of revenues for roads enables long-

term planning not just in transportation, but also in other areas that rely on general funds.

Raising motor-fuel taxes may be sustainable in the short and medium term, particularly if
rates automatically increase in line with inflation, revenue needs, or some other measure.
Automatically raising rates by a small amount each year gives consumers visibility into fu-
ture gas tax rates and preempts the need for increases that are large, irregular, and politi-
cally challenging. While inflation is an important factor that depletes the real value of
transportation revenues, policies can also account for other factors. For instance, Geor-
gia’s increasing gasoline tax rate accounts not only for inflation, but also for improvements
in fuel economy. The National Resources Defense Council has proposed going one step
further by indexing the gas tax to total fuel consumption so that effectively the same
amount of revenue is collected each year [55].

Eventually, however, longer-term solutions will be necessary to replace gas tax revenues.
Either EVs will become a large enough share of the fleet that even inflation-adjusted fuel
taxes are insufficient, or, if indexing to total fuel consumption, the tax rate will rise to a level
that is politically infeasible, likely with greater incidence on lower-income drivers who are
less able to purchase an EV. Any of the other options cited above (e.g., tolls, RUCs, and EV
registration fees) could theoretically serve as a substitute as long as revenues increase at a
rate consistent with road construction costs.
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Fairness

There are different ways of thinking about whether policies are fair to road users and those
who benefit indirectly from road use. The traditional “user pays” principle dictates that
one’s contribution to road spending should be proportionate to their road use. Alternatively,
a “beneficiary pays” principle reflects the degree to which one benefits from road use, for
instance, through the transportation of goods.

Mechanisms such as RUCs and tolls adhere to the “user pays” principle while discouraging
unnecessary road use, thereby reducing road damage. Tolls with congestion pricing have
the added benefit of accounting for costs to other users due to using the road at a certain
time and thereby encouraging alternate routes or timings. Similarly, weight-based RUCs,
tolls, or registration fees reflect the greater road damage that heavier vehicles cause. Fuel
taxes, for their part, correspond to one’s road use in a general sense, but decreasingly so as
efficient vehicles become more popular.

One fairness-related drawback of RUCs is that barring coordination between states, they
fail to collect revenue from out-of-state drivers in the way that tolls and fuel taxes do. The
size of this issue depends on the state but can be significant. For example, an analysis in
Vermont, which has a relatively high share of tourism and pass-through traffic, found that
roughly 25 percent of gas bought with a credit card was tied to an out-of-state address [56].
In Wisconsin, a state which is not considered a “pass-through” state, officials have still es-
timated that 10-15 percent of motor-fuel tax revenue is attributable to out-of-state drivers
[57]. Taxes on public EV charging may counteract this by mimicking a tax on fuel sales.

Meanwhile, taxes on commercial activities, which are presumably passed onto the final
consumer, reflect the “beneficiary pays” principle and can be designed to account for the
highly disproportionate impact that heavy vehicles have on roads.

Equity

Equity relates to the impact of a policy on different groups of drivers. For instance, fuel
taxes are generally regressive, imposing a greater burden relative to income on lower-in-
come drivers both through their own fuel consumption and increases in the prices of
shipped goods [58]. Given that high-income drivers account for a disproportionate share of
EV adoption, at least for now [59], dependence on fuel taxes for funding roads may inher-
ently become even more regressive. Fuel taxes also disproportionately impact rural drivers
since they drive more on average.

G ATLAS 19



Closing the Road-Funding Gap

RUCs also tend to be both regressive and disproportionately burdensome for rural drivers,
although if EV uptake continues to be driven by high-income groups, RUCs may become
less regressive compared to gas taxes [60].

By contrast with motor-fuel taxes and RUCs, the burden of EV registration fees dispropor-
tionately falls on high-income drivers since EV drivers currently have higher incomes on av-
erage. However, this relationship will fade over time as more affordable models become
available and more EVs enter the used market. Additionally, flat EV fees are regressive
since they constitute a larger share of vehicle value for less expensive vehicles, and as a
large one-time cost, they can present a greater financial barrier for lower-income drivers.
Pennsylvania has proposed an option to pay its fee in monthly installments [50], though
this comes with an administrative burden for drivers who choose it. Texas, on the other
hand, charges an initial fee of $400 that accounts for the first two years of registration [61].

Like EV registration fees, taxes on EV charging may disproportionately affect higher-income
drivers at present. However, if such taxes are limited to public charging, their impact may
instead be concentrated on EV drivers who do not have access to home charging, such as
renters, who may have lower incomes on average. According to the Federal Reserve, the
median income of renters is less than half that of homeowners [62]. Renters often do not
have dedicated access to charging, which may explain lower rates of EV ownership among
renters, even controlling for income [63].

The equity implications of taxes on commercial activity depend on their design. For in-
stance, a commercial VMT program would disproportionately burden lower-income house-
holds because higher-income households consume more non-tradable goods not requiring
transportation [60]. By contrast, Minnesota’s retail delivery fee, passed in 2023, mitigates
equity impacts by exempting orders under $100 and deliveries of food, drugs and medical
supplies, and baby products [47].

Finally, the use of general revenues can produce regressive or progressive effects depend-
ing on the source of the revenue. For instance, using revenue from a graduated income tax
would be progressive, while using revenue from sales tax would be regressive.

Cost-Effectiveness

The policies presented also differ substantially in how cost-effectively they collect revenue.
For instance, raising fuel taxes and using general revenues would have low costs because
the collection systems already exist. Registration surcharges on EVs are also inexpensive to

administer since all states already impose annual or biennial registration fees [64].

By contrast, a tax on EV charging has high implementation costs for whoever must collect

the tax, be it an electric utility, the owner of a public charging station, etc. (see Box 1). Taxes
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on commercial activity vary in terms of their cost-effectiveness from the state perspective,
but generally impose compliance costs on businesses that are passed on to the final con-
sumer. Backlash over the administrative costs of Colorado’s retail delivery fee, which re-
quired businesses to print the fee as an extra line item on receipts, led to an amendment
allowing businesses to pay the fee on behalf of customers [65].

Usage-based charges also vary in terms of their cost-effectiveness. Although toll-based
systems have clear implementation costs, they are lower than those of more exact meth-
ods like RUCs, which entail significant administrative costs and either require installation
of GPS devices or must rely on less exact methods such as self-reporting, which raises
questions of compliance, or annual odometer readings, for instance during mandatory
emissions-testing visits, which would unfairly include driving done in other states.

Political Viability

The political prospects of various policies also warrant consideration. Thirty-four states
have adopted EV registration fees, which may be popular with policymakers because they
currently affect a small number of users. By contrast, tolls and higher gas taxes are politi-
cally unpopular, partially because they impact large numbers of drivers and partially be-
cause of their salience to users, who see the charges every time they pay a toll or a tax at
the pump [60]. However, research shows that support for gas taxes can increase drastically
when policymakers are specific about the purpose of the revenues, such as maintaining
roads, improving traffic safety, and reducing congestion and local air pollution [66].

Taxes on commercial activity generally face opposition from industry, and may face opposi-
tion from consumers as well, depending on the salience of the charges. For example, the
growing ubiquity of delivery services and the application of delivery fees at the point of sale
may generate consumer opposition to bills like those passed in Colorado and Minnesota.
Because of their dependence on location data, RUCs designed for maximum accuracy may
face political headwinds rooted in privacy concerns. Polling shows that the idea of having
one’s mileage tracked bothers nearly 60 percent of drivers, even when they are reminded
that their phone may already be tracking their location [66]. Implementation and communi-
cation of standards related to individual data could potentially mitigate these concerns.
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Box 1: Electric Vehicle Charging Taxes

To date, seven states have passed additional taxes on electricity consumed at
public EV charging stations, as detailed in Appendix B. However, only Pennsylva-
nia and lowa’s fees are in full effect as of August 2023, with Montana’s in effect for
new stations only. EV charging taxes may seem like a logical replacement for lost
gas tax revenue because they tax the fuel that powers an EV and capture revenue
from out-of-state road users. Yet, they have high implementation costs and can

create double taxation and equity issues for drivers without home charging.

For example, not all public chargers currently measure energy use in a way that fa-
cilitates the collection of a tax per kilowatt-hour consumed by a driver. Adding a
tax to a charger’s payment system is also an administrative burden that could lead
some stations, such as free-to-use public chargers, to simply close rather than
add such capabilities. One option to avoid such side effects would be to apply the
tax only to direct-current fast chargers, which are more likely to have separate me-
ters, although this could produce its own unintended consequences. Montana’s
new EV charging tax partially acknowledges the retrofitting challenge by exempting
charging stations installed pre-2023 from collecting the tax until 2025 [67].

More importantly, according to DOE, 80 percent of charging takes place at home
[68], where expensive and potentially cost-prohibitive submetering and billing up-
grades would be necessary to separate EV charging from other electricity con-
sumption. Likely because of these costs, only Pennsylvania collects a tax on pri-
vate EV charging, which very few users actually pay because it relies on a confus-
ing self-reporting system that some users are not even aware of [50].

Additionally, taxes on public charging may affect not just out-of-state drivers, but
also in-state drivers who lack home charging and are already paying extra registra-
tion fees for their EV. Aside from Pennsylvania, all states with EV charging taxes
also collect extra registration fees for EVs. On top of EV fees and EV charging
taxes, some states also levy sales or gross receipts taxes on electricity but not on
gasoline, meaning that EV drivers may pay three overlapping taxes that drivers of

conventional vehicles do not pay.

As more states implement taxes on public EV charging, it will be important to
study the incidence of these taxes on in-state drivers, especially from an equity
standpoint, as well as their implementation costs and their effect on public charg-
ing availability and potentially EV adoption.
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Environment and Electrification

Finally, road-funding policies can have a range of environmental impacts based on how
they affect driving behaviors and EV adoption. To varying degrees based on how high they
are set, all user fees (e.g., motor-fuel taxes, tolls, road usage charges, taxes on commercial
activity, and EV charging taxes) provide incentives to use roads more efficiently and thereby
reduce air and noise pollution. Motor-fuel taxes also specifically encourage drivers to
choose EVs or conventional vehicles with greater fuel economy, yielding a host of benefits
including local air pollution reduction, climate change mitigation, and cost savings. Fuel
economy improvements over the past 50 years have reduced emissions by more than 14
billion metric tons [69], equivalent to three times total U.S. emissions in 2022 [70]. Alt-
hough fossil fuels accounted for 60 percent of U.S. electricity generation in 2022 [71], EVs
are far more efficient than the most efficient conventional vehicles on an energy basis, with
an average MPG-equivalent (MPGe) of 117 [19].

Citing their lower environmental impact, greater energy efficiency, and other factors, the
federal government and most states are seeking to drive up EV adoption. This is an im-
portant consideration when choosing how to fund roads. The federal government has a
host of EV policy programs and 38 states provided financial incentives for EVs in 2022 [72].
All 50 states have also submitted plans in order to receive federal National Electric Vehicle
Infrastructure (NEVI) funding [73]. Thus, road-funding policies should ideally be consistent
with encouraging EV uptake but at the very least should not disproportionately burden EV
drivers in a way that counteracts EV incentives. EV registration fees and energy-based EV
charging taxes can have this effect depending on how high they are set.

Summary Comparison of Policy Options

All the policies discussed in this brief come with tradeoffs when evaluated against the cri-
teria presented. The performance of each policy with respect to each criterion ultimately
depends on its design, and the policy’s net benefit in turn depends on the specific context

of the jurisdiction and the priorities of its policymakers and constituents.

Table 2 makes general characterizations about how each policy option compares to the

others in terms of the criteria discussed.
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Table 2: Performance of Policy Options Along Key Criteria

Policy Option

Revenue
Sustainability

Fairness

Equity

Cost-
Effectiveness

Political
Viability

Environment & Elec-
trification

registration
fees

grow over time

nue from “comparable”
vehicles

gressive for affected driv-
ers

rently affect a small num-
ber of users

Motor-fuel User base will dimin- Only roughly reflect “user | Regressive, and increas- Current collection system | Depends on messaging, Incentive to reduce

taxes ish over time, eroding | pays,” and to a shrinking ingly so as high-income easily modified rate of increase, and fuel consumption
impact of raising degree drivers buy newer, more other factors and to consider an EV
rates efficient vehicles

Tolls Some risk of chang- Reflect “user pays” in lo- Regressive Some administrative and Generally unpopular but Incentive to reduce
ing traffic patterns to calized or specific con- technology costs used in most states road use and energy
avoid tolls texts use in localized or

specific contexts

Road usage Vehicle-miles trav- Designed to closely re- Regressive, and outsized High administrative costs Largely TBD, but privacy a | Incentive to reduce

charges eled generally grow or | flect “user pays” impact on rural drivers and possibly high tech- major issue; majority of road use and thereby
remain fairly con- because they drive more nology costs states are researching energy use
sistent

Taxes on Commercial road use | Reflects greater road im- Depends on covered Depends on type of tax New such taxes likely to Incentive to reduce

commercial likely to continue pact of heavy vehicles; goods/activities and implementation face opposition from both | road use and thereby

activities growing “beneficiary pays” strategy consumers and industry energy use

Efficient- User base currently Not linked to road use; Overall progressive for Easily added to existing High based on rapid rate Disincentive to pur-

vehicle very small, but will may exceed average reve- | the time being, but re- registration system of state adoption; cur- chasing an EV or

other efficient vehicle
and unrelated to en-
ergy use

EV charging User base currently Like fuel taxes, roughly Overall progressive for High costs for utilities State adoption limited Disincentive to pur-
taxes very small, but will reflect “user pays,” the time being, but re- and/or charging providers | but growing; currently af- chasing an EV out-
grow over time though only if inclusive of | gressive for EV drivers fect small number of us- weighs incentive to
home charging ers reduce energy con-
sumption
General Rates can adjust to Not linked to road use Depends on source (sales | Current collection system | Depends on source of Unrelated to road use
revenues meet revenue needs tax regressive, graduated easily modified revenue and constituency | and energy consump-
income tax progressive, tion
etc.)
| High | Moderate | Low |

This table shows a general characterization of the performance of road-funding policy options along key criteria and is primarily meant to illustrate the tradeoffs asso-
ciated with each policy. The weight assigned to each criterion depends on context (i.e., they are not all necessarily equally important). Performance is evaluated as
high, moderate, or low, with policies marked “moderate” either because they perform moderately well compared to the alternatives or because their performance is
especially dependent on their design. The potential for revenue generation is not included because of its dependence on the rates at which taxes or fees are set, and
the dependence of these rates on other criteria.
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Electric Vehicle Registration Fees

Amid the array of policy options to increase revenues for roads, additional registration fees
for electric vehicles are currently among the most popular and warrant further discussion.
These fees can play a role in ensuring that EV drivers contribute fairly to funding roads in
lieu of paying gas taxes. However, depending on how one defines fairness, and how high
fees are set, they can present an unfair burden to EV drivers. They can also potentially de-
press EV adoption even as other policies seek to drive it up.

Background on EV Fees

Thirty-four states charge BEV drivers more than conventional vehicle drivers to annually
register their vehicle. This trend extends to PHEVs in 28 of those states and to HEVs in 15.
Two states (Oregon and Virginia) also charge conventional vehicles registration fees that in-
crease with fuel economy. In some states, PHEV fees are the same as for BEVs, meaning
that PHEVs pay more in tax than BEVs because they also pay gas taxes. Of the states with-
out current BEV fees, at least 10 have had fees proposed in the legislature [74]. See Figure
5 and Appendix B for each state’s fees.

Annual BEV fees range from $50 to Hawaii and South Dakota to $225 in the state of Wash-
ington,® while the average BEV fee (among states with fees and weighted by BEV stock) is
$126, and the median fee is $125. Given low EV penetration levels, in no state did revenue
from these fees account for more than 0.4 percent of transportation spending in 2021; in
27 states they accounted for, or would have accounted for, less than 0.1 percent. While
they may present a short-term fix to a very small part of the transportation funding prob-
lem, they can also discourage EV adoption if they are too high.

Researchers at the University of California, Davis analyzed sales data before and after the
introduction of EV fees, controlling for other variables, and estimated an average decrease
of 0.24 percent in EV sales per dollar of fee [75]. These results varied between states and
may decrease in the long term given that “the enactment of registration fees into law pre-
sent a stronger effect on sales than the implementation of those fees.” The researchers
speculate that this could be due to negative media attention to these bills around the time
of their passage. Still, even if the impact is more pronounced in the short term, an average
BEV fee of $126 would correspond to an average short-run decrease in EV sales of 30.2
percent according to the study’s findings. Through a nationwide survey, the UC Davis re-
searchers also asked BEV drivers how their purchase decision would have changed had

3 BEVs weighing =8,000 lbs in Michigan pay a fee of $248.

G ATLAS 25



Closing the Road-Funding Gap
they been subject to a $100 fee and found an 11 percent decrease in stated BEV prefer-
ence, though this method is subject to sampling and response bias given that respondents

were people who had decided to purchase an EV [75].

Figure 5: BEV Fees by State (2023)
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This figure shows the BEV fee level as of 7/1/23 in states that have passed such fees, except in Kentucky
and Texas. Texas’s fee will come into effect on 9/1/23 and Kentucky’s on 1/1/24. As detailed in Appendix
B, several states have scheduled increases as soon as 1/1/24. For instance, Indiana’s fee is expected to
rise 43 percent to $214 on that date [76]. Fees in Illinois, Michigan, Montana, and Oklahoma vary by vehi-
cle weight and the values shown are weighted averages based on BEV sales. In Kansas, data constraints
precluded a weighted average and the fee shown is for vehicles >4,500 lbs. In Oregon and Virginia, con-
ventional vehicle registration fees are based on fuel economy and “additional” fees for BEVs as displayed
in this map are relative to the fee paid for the average new light-duty vehicle registered in the state.

Source: Atlas Public Policy

Considering the large difference between the results of the two research methods and the
abundance of new data that has become available since the study’s publication in late
2018, a validation of its findings would be valuable to characterize the effect of EV fees
more accurately. For example, BEV sales in California have grown threefold since the state
implemented its $100 fee in July 2020 [22], which suggests that low fee levels may not have
as great an effect on adoption as the study indicated. Regardless, fees of this nature could
hinder BEV adoption or be perceived as a sign that government is tempering its support for
this technology at a critical point for transportation electrification.
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Defining “Fairness”

In a number of states, EV fees also result in BEV drivers paying, on average, more than their
fair share. It is important to note that no flat registration fee will be as fair as a fee that is ac-
tually based on an individual’s road use, but barring that, the “fair” level for an EV registra-
tion fee is a matter of perspective. EV supporters, industry groups, and road-funding advo-
cates have set forth different definitions of what fairness should mean.

One method used to assess fairness is the annual gas tax revenue paid for the average ve-
hicle registered in the state. This is the logic behind Pennsylvania’s proposed $290 BEV fee
[50], which would be the highest fee in the country, though Pennsylvania’s gas tax rate is
also the highest in the country. Figure 6 shows which states charge the highest BEV fees
relative to their gas tax rate. The rationale behind comparing EVs to the average vehicle cur-
rently registered is based on the goal of maintaining funding close to current levels. How-
ever, it neglects the fact that conventional vehicles are becoming more efficient by the
year. Thus, unless all drivers of vehicles that are more efficient than the average one regis-
tered in the state are also paying a fee, the average BEV driver is paying more in taxes than
the average driver of a non-BEV, fuel-efficient vehicle. Box 2 describes how Virginia ad-
dresses this issue by charging registration fees that increase with fuel economy while main-
taining an incentive for more efficient vehicles. Oregon also charges registration fees that
increase based on fuel economy and 15 states charge extra fees to HEVs in addition to
BEVs and PHEVs.

Another method of assessing fairness is for EV drivers to pay a registration fee equivalent to
the gas taxes paid by the average new vehicle. This reflects the fact that new vehicles are
overall more efficient than the average vehicle currently registered. However, it does mean
that the average BEV driver, like the average new-vehicle driver overall, would pay less in
transportation taxes than other drivers. Revenues would also diminish over time as the ve-
hicle stock turns over to more efficient vehicles, barring adjustments of gasoline taxes

based on revenue targets or total fuel consumption.

Yet another method is for EV drivers to pay a fee equivalent to the hypothetical gas tax they
would pay for a comparable, highly efficient gasoline vehicle based on their EV’s MPGe.
Considering an average fuel economy of 117 MPGe [19], BEV drivers would pay far less in
taxes than other drivers using this method. This approach reflects the fact that U.S. gaso-
line taxation policy has historically offered an incentive for driving more efficient vehicles
[69]. Additionally, because of their greater energy efficiency, EVs pose fewer non-road-use
external costs such as greenhouse gas emissions and air and noise pollution, bearing in
mind that they still contribute to externalities such as congestion, collisions, and road
damage.
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Figure 6: Ratio of Annual BEV Fee to Gas Tax Rate per Gallon (2023)
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This figure shows that some states, as indicated by darker shades of blue, have much higher BEV fees
compared to their gasoline tax rates than other states. In general, a darker shade means that a state’s
fuel-taxation policies are less favorable to EVs. The value determining each state’s color is the ratio of its
annual BEV fee to its per-gallon gasoline tax and is only meaningful when compared across states. For
instance, the map shows that the ratio of 1,000 in Texas, which has a $200 BEV fee and a tax of $0.20 per
gallon of gasoline, is more than five times that of South Dakota, with a value of 179. Colorado’s gas tax
value includes a $0.03 per gallon “road-usage fee” in effect since July 1, 2023 [77].

Source: Atlas Public Policy, EIA

Afinal method is to charge BEVs a fee equivalent to the amount paid by the most efficient
non-BEVs that are not charged additional fees. This would effectively ensure that BEV driv-
ers pay as much as some non-BEVs while still encouraging energy efficiency and adoption
of BEVs by comparing them to those who contribute the least on average to road funding.

Other considerations related to fairness include:

e Avoid Overlap with EV Charging Taxes: With the exception of Pennsylvania, all
states with taxes on EV charging also charge extra registration fees for EVs. This
can result in double taxation of in-state drivers that rely on public charging but have
already paid an EV registration fee. Such drivers may have lower incomes on aver-
age than those with home charging.
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Taxes on Electricity: Some states charge sales taxes or gross receipts taxes on
electricity and could consider allocating some of these revenues for transportation
(if they do not already) and take them into account when evaluating the appropriate
registration fee and/or EV charging tax level. From a fairness perspective, this is es-
pecially important in states that collect sales or gross receipts taxes on electricity
for EV charging but exempt motor fuel from such taxes (which most states do [78]).
A form of triple taxation can occur in cases where in-state drivers pay an EV regis-
tration fee, a tax on public charging, and a sales or gross receipts tax that is
charged on electricity but not gasoline.

Avoid Recouping Lost Revenues from Federal Motor-Fuel Taxes: Federal highway
funding is largely channeled to states based on a formula,* not on the proportion
collected in each state, meaning that lost federal revenue from EVs is unrelated to
that state’s lost federal highway aid. Additionally, if a state incorporates lost fed-
eral taxes into its EV fee and the federal government itself then takes action to col-
lect revenue from EVs for the HTF, the result is double taxation for EV drivers. Still,
Texas, which has the highest fee relative to its state gasoline tax, designed its BEV
fee based on both federal and state taxes lost [79].

Avoid Double Taxation of PHEVs: Fuel economy labeling by the EPA may overstate
how much time PHEVs spend in all-electric mode [80]. This can lead to an underes-
timation of how much revenue PHEV drivers pay in gas taxes and result in a PHEV
fee level that collects more revenue than the gas tax revenue lost.

Allow Payment in Installments: Whereas gas taxes are a pay-as-you-go mecha-
nism, charging a lump-sum payment equivalent to a year of gas taxes may present
a financial barrier to some drivers. While Pennsylvania has proposed an option to
pay its fee in monthly installments [51], Texas charges a $400 upfront fee which ac-
counts for the first two years of registration [61].

Other design features could also help EV fees score higher on policy criteria other than fair-

ness. One is using a phase-in of several years to reduce the impact on EV adoption and

avoid creating a sudden extra financial burden for current EV drivers. Another is applying

the fee only at the time of re-registration, not initial registration — again, to dull the impact

on EV sales. California exempts EVs from its fee for the first year of ownership [81]. Charg-

ing differentiated EV fees based on vehicle weight, as several states do, would also more

closely reflect the impact of a vehicle on the road, although some states already account

for weight in their base registration fees.

4 Each state’s share of federal highway funds is determined by a formula with factors including interstate high-

way and principal arterial lane miles, VMT, state population, infrastructure improvement needs, and estimated
HTF funds collected in the state [88].
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Box 2: Recent Road-Funding Reforms in Virginia

Since 2020, Virginia has taken several steps to improve how it funds its roads. One
was raising its state gas tax, which was well below the national average at 16 cents
per gallon. This rate rose 63 percent to 26 cents per gallon and it is now indexed
annually to inflation [82]. Virginia also reformed its registration fees in 2020 with
the Highway Use Fee (HUF). Unlike in most states, fees for all vehicles with fuel
economy greater than 25 MPG now vary based on fuel economy. BEV drivers pay a
fee equal to 85 percent of the gas tax paid by a vehicle with 23.7 MPG that travels
an average distance, while other drivers of fuel-efficient vehicles pay 85 percent of
the difference between what they already pay in gas tax and what a 23.7-MPG ve-
hicle pays [83]. The HUF essentially ensures that all vehicles meet a minimum rev-
enue level while maintaining some incentive for fuel economy. However, by basing
fees on the average distance traveled, it fails to follow the “user pays” principle.

To address shortcomings regarding “user pays,” Virginia established an RUC pro-
gram which allows drivers paying the HUF to instead pay by the mile (as tracked by
a device) [84]. Charges are capped at the level of the HUF the driver would pay, but

a major drawback is that the system does not currently distinguish between miles

traveled in- and out-of-state. The program’s uptake remains to be seen.

Despite its imperfections, the way Virginia charges vehicles to fund roads relates

positively to the evaluation criteria in several respects:

Raising the gas tax and indexing it to inflation increases its sustainability.
The HUF is effectively a revenue floor that all vehicles must meet, barring
participation in the RUC, contributing to sustainability and fairness. A
slightly lower floor maintains an incentive for more fuel-efficient vehicles.
Through the RUC, Virginia provides an alternative, albeit a cumbersome
one, to the HUF that more closely hews to the “user pays” principle.

These benefits do not come without tradeoffs—Virginia’s system likely has high
administrative costs associated both with the RUC program as well as annually re-
calculating and administering a different HUF for each model/model year of non-
BEV, fuel-efficient vehicle. Still, it illustrates how states can improve performance
along multiple road-funding criteria by combining several complementary policies.
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Comparison of Current Fees to Fairness Metrics

Depending on the definition of fairness, of the BEV fees currently in place across the coun-
try, the number that charge EV drivers more than their fair share ranges from eight to all 34
(see Figure 7). Policymakers can use the following formula to calculate the “fair” level for a
BEV fee based on their definition of “comparable” vehicle.

Gas Tax Revenue Paid by "Comparable" Vehicle
Average Annual VMT

N X State Gas T Rat
nCOmparable" Vehicle MPG ate Gas Tax Rate

Eight states charge BEV fees more than what the average conventional vehicle driver pays
in the state, as calculated by the formula above using state-specific figures on average
light-duty VMT, the gas tax rate, and average LDV fuel economy [35] [36] [85] [86]. These
values vary significantly among states with fees. Average VMT per passenger vehicle ranges
from 8,828 in Montana to 12,565 in Oklahoma. Gas tax rates range from 16 cents per gallon
in Hawaii to 58 cents in California, while data on the average fuel economy of registered
light-duty vehicles show a range from 18.1 MPG (Wyoming) to 21.4 (California). This state-
level fuel economy data is from 2018, meaning that it likely underestimates present-day av-
erage fuel economy to some degree, although national light-duty fuel economy in 2021, the
most recent year available, was just 0.3 MPG higher than in 2018 [12].

Relative to the average conventional vehicle driver, Texas leads states with BEV fees by
charging 1.65 times the average gas tax revenue in the state. Its $200 annual fee is also the
highest in the country relative to its gas tax rate, among the highest in dollar terms, and the
newest, having been signed into law in May 2023.

When changing the point of comparison to the average gas tax paid by new vehiclesin a
state, as calculated by using the estimated 2024 CAFE light-duty fleet average of 40.6 MPG
[87], the number of states charging unfair fees rises to 24, with five states (Arkansas, Mis-
sissippi, Texas, West Virginia, and Wyoming) charging BEV drivers more than three times
the fair level.

Finally, all 34 states with BEV fees charge more than the hypothetical gas tax a BEV driver
would pay based on a fuel economy of 117 MPGe. On the low end, Virginia charges BEV
drivers 1.1 times the “fair” level, while Texas charges them nearly ten times this level.
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Figure 7: Comparison of Existing BEV Fees with Gas Taxes Paid by Three Definitions
of “Comparable” Vehicle
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Ratio of BEV Fee to Gas Tax Revenue Paid by
"Comparable" Vehicle
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This figure shows how each state’s BEV fees compare to the gas tax revenue paid by the average “compa-
rable” vehicle in their state, represented by the red line, using three definitions of “comparable.” These
are: a) the average light-duty vehicle currently registered, for which fuel economy data varies by state, b)
the average new light-duty vehicle, which has an estimated 40.6 MPG based on model year 2024 CAFE
standards, and c) a hypothetical conventional vehicle with a fuel economy of 117 MPG, which is the en-
ergy-basis MPGe of an average BEV. Note that states are listed in descending order according to point of

comparison “c.” State-level VMT data and gas tax rates are used for each comparison.

Source: EIA, DOT, DOE, Atlas Public Policy

Oregon, Utah, and Virginia offer RUC programs as a voluntary alternative to paying a BEV
fee. This could be the prevailing RUC model in the medium term given the political chal-
lenges of such programs, even though more than 30 states are considering them. While
voluntary RUCs can present a fairer alternative for low-VMT BEV drivers, their existence as
an option does not justify unfair BEV fees, regardless of the definition of “fair.” Depending
on their design, voluntary RUC programs can have high compliance costs and generate pri-
vacy concerns, meaning that BEV drivers have the difficult choice of either paying an unfair

fee or enrolling in a program that many drivers prefer to avoid.

Importantly, the figures presented above compare BEV fees only to what conventional vehi-
cles pay in state gasoline taxes, not federal or local taxes. This is because BEV fees are
charged on the state level and generally fund state-level transportation efforts. They also
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exclude other taxes and fees on both gasoline and electricity because these revenues are
not necessarily used for transportation. States seeking to conduct a more context-specific
analysis of fairness could incorporate all state and local transportation-specific revenues
as well as revenues that could be re-dedicated to transportation, such as sales tax on gas-
oline for conventional vehicles and electricity for BEVs.

Additionally, these figures merely present a snapshot of the current situation—all the varia-
bles in the calculation will change over time as BEV fees and gas tax rates change, trends in

VMT evolve, and the LDV fleet turns over and becomes more fuel-efficient.

Conclusion

The questions of who should pay for roads, and how much they should pay, are essential to
several facets of U.S. policy including quality of life, economic well-being, environmental
sustainability, and global competitiveness. A review of federal and state road-funding
trends, the policy options available, and the current debate over EV fees yields several key
considerations.

Roads have been underfunded for years due to inflation, stagnant gas tax rates, in-
creasing fuel economy, and slow VMT growth. On the federal level, and in most states,
taxes on motor fuel have not increased nearly fast enough to counteract these trends. This
has eroded the purchasing power of revenues from user fees and led to an unsustainable
dependence on ad hoc transfers of federal general funds. However, on the state level, the
impact of these factors should not be overstated; on average, roughly two thirds of state
funding for roads comes from sources other than motor-fuel taxes.

Road-funding policies should focus on ensuring that all drivers equitably and sustain-
ably fund roads. EV drivers will continue to contribute only marginally to the funding
gap in most states for some time. Lost state tax revenue from light-duty BEVs compared
to the average new light-duty vehicle was equivalent to 0.09 percent of state highway
spending in 2021. Although this share will grow as EV adoption rises, it will remain marginal
for years to come. Ensuring that EV drivers pay their fair share should be part of a holistic
solution that ensures that everybody does.

Policymakers have a range of options for funding transportation, all of which have
pros and cons. Enacting a suite of complementary policies based on a state’s spe-
cific context, while avoiding overlapping policies and double taxation, is more likely
to meet a state’s criteria for success. Raising gas taxes, using tolls and RUCs, taxing
commercial road use, adding extra fees for EV registration and charging, and permanently

dedicating general revenues to transportation all entail tradeoffs along the criteria of
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revenue sustainability, fairness, equity, cost-effectiveness, political viability, and advancing
environmental and electrification goals. Policymakers can combine these policies and oth-
ers based on their state’s transportation funding sources and needs and on the priorities,
demographics, and economic realities of their constituents. However, it is important to en-
sure that policies are truly complementary rather than overlapping and resulting in double
taxation. As detailed in Box 2, Virginia has sought to do this through raising gas taxes while
also implementing higher registration fees for more efficient vehicles and providing the op-

tion for drivers of such vehicles to instead participate in an RUC program.

Further research is needed to evaluate the performance of policy options along key
criteria. For example, the UC Davis study on the impact of fees on EV adoption, which is
likely the most frequently cited, was written in fall 2018, when only 19 states had passed
EV fees. Data points are now available over longer periods and in 15 new states, where im-
pacts may differ. More states are also beginning to implement EV charging taxes, and it will
be important to monitor the implementation costs of these taxes and their effect on public
charging availability and EV uptake. More research is also needed into the equity implica-
tions of different mechanisms and how they will evolve as the composition of the vehicle
fleet changes. For instance, there are uncertainties about the distributional impacts of RUC
programs, especially vis-a-vis gas taxes, given questions about how long EV drivers will be
disproportionately high-income and whether EV drivers tend to drive less on average [60].
The incidence of taxes on public charging is another question. For instance, how much do
these taxes affect in-state drivers that may already be paying extra EV registration fees, and
are affected drivers disproportionately lower-income? Another important area for research
is how to design and communicate RUC programs in a way that minimizes privacy con-
cerns and administrative costs while maintaining accuracy and fairness. More than half of

states are asking such questions through research and pilot programs.

Of 34 states with additional registration fees for BEVs, at least eight and up to all 34
charge BEV fees that are unfair, depending on how “fairness” is defined. Some states
are charging many times the “fair” level, depending on the point of comparison. These fees
can dissuade drivers from purchasing EVs and slow the decarbonization of the transporta-
tion sector. Under a definition of fairness more generous to conventional vehicles, EV driv-
ers should not pay more than the annual gas tax revenue collected from the average vehi-
cle currently registered, but under other definitions, they should pay much less than that.
States could also consider other taxes, such as sales or gross receipts taxes on electricity,
that EV drivers already pay, and whether this revenue can be redirected to transportation if
itis not already. This is particularly relevant in states that charge such taxes on EV charging
but not on gasoline. States could also seek ways to blunt the impact of EV fees on adoption
and lower-income drivers, such as through phase-ins, installment payments, or waiving the
initial registration fee, and avoid double taxation pitfalls, such as seeking to recover lost
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federal gas tax revenues through state EV fees and charging fees for PHEVs that underesti-
mate how much these vehicles pay in gas tax. Overall, if states choose to use EV fees to
collect transportation revenue as part of their policy package, they should do so in a way
that does not disproportionately burden EV drivers, particularly as they seek to encourage
EVs with other policies.
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Appendix A: State Revenues for

Highways (2017-2021)

State

AL

AK

AZ

AR

CA

co

CT

DE

DC

FL

GA

HI

KS

KY

LA

ME

MD

MA

Mi

MN

State
Motor-
Fuel Tax

28.5%

2.6%

20.4%

24.0%

29.2%

17.8%

14.0%

5.6%

2.1%

17.6%

35.0%

14.5%

29.2%

17.2%

41.7%

27.0%

13.3%

26.2%

23.1%

16.0%

9.2%

7.6%

26.6%

16.1%

R\
EalLas

Reg.
Fees
6.5%
3.3%
10.6%
9.5%
35.9%
35.0%
6.8%
7.5%
8.6%
13.3%
2.0%
34.4%
20.1%
17.7%
9.4%
44.3%
6.6%
27.6%
5.9%
7.9%
11.6%
6.2%
26.4%

16.1%

Tolls

0.0%

3.5%

0.0%

0.0%

2.4%

0.5%

0.0%

26.1%

0.0%

16.4%

0.4%

0.0%

0.0%

19.8%

0.0%

0.0%

7.4%

0.0%

1.0%

13.5%

22.0%

8.9%

0.9%

0.0%

State
General
Funds

4.4%

20.5%

0.3%

3.4%

0.0%

6.2%

0.8%

4.8%

26.0%

0.0%

10.0%

0.0%

2.3%

8.1%

3.0%

2.5%

0.6%

0.4%

1.7%

0.0%

10.2%

3.5%

11.8%

3.5%

Bond
Pro-

ceeds

10.4%

4.9%

9.8%

3.1%

2.0%

8.9%

32.4%

22.1%

27.3%

16.6%

9.2%

13.1%

8.9%

14.5%

7.7%

0.0%

6.1%

2.3%

30.0%

5.4%

22.0%

51.6%

9.7%

9.5%

Other
State
Funds

7.0%

12.9%

35.6%

24.1%

9.8%

3.9%

20.6%

23.4%

0.7%

17.3%

9.2%

0.4%

7.5%

1.7%

6.8%

1.4%

39.8%

9.9%

3.9%

37.4%

10.8%

6.7%

3.8%

35.3%

Federal
Motor-
Fuel Tax

28.5%

35.2%

15.4%

22.9%

13.4%

15.5%

16.2%

6.9%

23.4%

12.5%

20.9%

24.8%

21.2%

14.1%

21.0%

14.3%

17.3%

22.5%

22.8%

13.0%

9.6%

10.0%

13.9%

12.8%

Other

Federal

Funds

14.7%

17.1%

8.0%

13.0%

7.2%

12.3%

9.2%

3.6%

11.8%

6.3%

13.2%

12.8%

10.8%

7.1%

10.4%

10.5%

8.8%

11.1%

11.6%

6.8%

4.8%

5.6%

7.0%

6.6%
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State

MS

MO

MT

NE

NV

NH

NJ

NM

NY

NC

ND

OH

OK

OR

PA

RI

SC

SD

TN

1D,¢

uT

VT

VA

WA

wv

Wi

wy

Total

State
Motor-
Fuel Tax

29.1%

26.6%

15.6%

22.6%

26.3%

24.5%

2.7%

16.6%

4.9%

28.8%

25.6%

34.8%

6.4%

16.9%

23.4%

10.7%

27.8%

23.1%

39.3%

8.6%

20.8%

14.2%

11.2%

26.5%

21.8%

26.2%

13.9%

19.2%

Source: FHWA

R\
EalLas

Reg.
Fees
13.3%
12.5%
16.3%
6.4%
21.7%
12.0%
6.6%
22.6%
5.3%
14.2%
15.0%
10.6%
9.6%
18.9%
7.0%
6.8%
28.9%
0.6%
16.3%
16.9%
10.3%
26.7%
15.6%
14.3%
21.6%
19.1%
11.0%

15.7%

Tolls

0.0%

0.0%

0.0%

0.0%

0.1%

19.2%

15.8%

0.0%

26.4%

0.6%

0.0%

3.4%

8.4%

0.0%

15.9%

4.0%

0.7%

0.0%

0.0%

6.7%

0.1%

0.0%

1.0%

6.7%

0.5%

0.0%

0.0%

7.5%

State
General
Funds

0.0%

0.9%

0.1%

2.8%

0.0%

1.7%

0.4%

16.4%

7.3%

0.0%

9.3%

7.3%

0.0%

2.0%

10.5%

9.8%

1.5%

0.0%

0.0%

3.1%

3.4%

10.0%

3.0%

0.0%

2.4%

3.3%

5.6%

3.8%

Bond
Pro-

ceeds

4.8%

2.4%

0.0%

0.0%

8.3%

2.4%

41.2%

8.7%

10.8%

14.2%

0.0%

9.6%

14.7%

27.1%

20.0%

8.7%

0.0%

0.0%

0.0%

9.0%

12.3%

0.0%

12.6%

16.9%

25.4%

13.7%

0.0%

13.2%

Other
State
Funds

8.3%

19.1%

8.2%

46.1%

15.5%

7.6%

22.1%

5.0%

32.5%

19.8%

4.8%

8.2%

38.2%

18.8%

5.1%

18.2%

7.7%

26.4%

4.8%

30.8%

33.1%

4.9%

40.1%

15.4%

4.2%

6.7%

12.0%

17.4%

Federal
Motor-
Fuel Tax

29.5%

25.5%

39.7%

14.6%

18.7%

18.7%

7.1%

20.2%

8.3%

14.3%

30.0%

16.8%

15.2%

10.5%

12.0%

27.3%

22.1%

33.2%

25.4%

16.5%

11.8%

28.6%

10.9%

13.2%

15.7%

13.3%

35.0%

15.0%

Other

Federal

Funds

15.0%

13.0%

20.2%

7.6%

9.4%

13.9%

4.0%

10.6%

4.6%

8.1%

15.4%

9.3%

7.7%

5.9%

6.1%

14.4%

11.4%

16.7%

14.1%

8.5%

8.3%

15.6%

5.6%

7.0%

8.3%

17.6%

22.5%

8.2%
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Appendix B: Annual Additional

Registration Fees for EVs and
Public EV Charging Taxes (2023)

Public EV

State  BEV PHEV HEV i Notes
Charging

AL* $203 $103 $0 $0 Increase of $3 every four years.

AK $0 $0 $0 $0

AZ $0 $0 $0 $0

AR $200 $100 $50 $0

CA* $108 $0 $0 $0 Indexed annually to inflation.
Indexed annually to NHCCI, plus ad-

CcoO* $62.47 $59.57 $0 $0 ditional scheduled increases until
2032.

CT $0 $0 $0 $0

DE $0 $0 $0 $0

DC $0 $0 $0 $0

FL $0 $0 $0 $0
Registration fee adjusted annually
based on average fuel economy and

$0.028/ . . . .

GA* $210.87 $0 $0 Wh inflation. EV charging tax effective
1/1/25 and indexed to gasoline tax
rate.

HI $50 $50 $0 $0

ID $140 $75 $0 $0

Estimated weighted average fee
IL $95.68 $0 $0 $0 based on EV sales. $100 fee ex-
cludes vehicles weighing =8,000 lbs.

IN* $150 $50 $50 $0 Indexed annually to inflation.
1A $130 $65 $0 $0.026/
kWh
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State

KS

KY*

LA

ME

MD

MA

MI*

MN

MS*

MO*

MT

BEV

$60

$120

$110
$0
$0
$0

$154.25

$75

$172

$105

$144.53

G ATLAS

PHEV

$10

$120

$60
$0
$0
$0

$54

$0

$85

$52.50

$85.55

HEV

$10

$60

$60
$0
$0
$0

$0

$0

$85

$0

$0

Public EV
Charging

$0

$0.03/
KWh

$0
$0
$0
$0

$0

$0
$0

$0

$0.03/
KWh

otes

Flat fee of $100 for BEVs and $50 for
PHEVs/HEVs compared to fees of
$40/$30 for conventional vehicles
over/under 4,500 lbs. Figures shown
are the fee difference for an EV over
4,500 lbs compared to a conven-
tional counterpart of the same
weight.

All effective 1/1/24 and indexed an-
nually to NHCCI. EV charging tax is
$0.06/kWh when on state property.

Estimated weighted average fees
based on EV sales. BEV fees are
$248/$148 for vehicles over/under
8,000 lbs. PHEV fees are $124/$54
for vehicles over/under 8,000 lbs. In-
dexed annually to motor-fuel tax,
which is indexed to inflation.

Indexed annually to inflation.

Fees increase 20% annually until
2026.

Estimated weighted average regis-
tration fees based on EV sales.
BEV/PHEV fees are $130/$70 for ve-
hicles under 6,000 lbs and
$190/$100 for vehicles 6,000-10,000
lbs. EV charging tax effective 1/1/23
for charging stations installed after
1/1/23 and effective 1/1/25 for
charging stations installed before
1/1/23.
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State

NE

NV
NH
NJ

NM
NY
NC
ND

OH

OK

OR*t

PA

RI
SC

sD

BEV

$75
$0
$0
$0
$0
$0
$130
$120

$200

$112.61

$90

$0

$0
$60

$50

G ATLAS

PHEV

$75
$0
$0
$0
$0
$0
$0
$50

$150

$113.68

$10

$0

$0
$30

$50

HEV

$0
$0
$0
$0
$0
$0
$0
$0

$100

$0

$10

$0

$0
$30

$0

Public EV
Charging

$0
$0
$0
$0
$0
$0
$0
$0
$0

$0.03/
KWh

$0

$0.0183/
KWh

$0
$0
$0

otes

Estimated weighted average regis-
tration fees based on EV sales. BEV
fees are $158/$110 for vehicles
over/under 6,000 lbs. PHEV fees are
$118/$82 for vehicles over/under
6,000 lbs. EV charging tax effective
1/1/24.

Extra fees relative to those paid for
the average vehicle currently regis-
tered in the state. Conventional and
hybrid vehicle fees are determined
based on fuel economy (values
shown for PHEVs/HEVs are for all ve-
hicles =40 MPG). All fees are sched-
uled to increase in 2024. Optional
RUC program as alternative to fee.

Indexed to gasoline tax. Applies to
private charging as well but compli-

ance is low.
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State BEV PHEV
TN* $200 $100
> $200 $0
uT* $130.25 $56.50
VT $0 $0
VA*t $123.98 Varies
WA $225 $225
wv $200 $100
wi $100 $75
wy $200 $200

HEV

$100

$0

$21.75

$0

Varies

$75
$100
$75

$0

Public EV
Charging

$0

$0

12.5% of

retail cost

$0

$0

$0
$0
$0
$0

Notes

BEV fee increases to $274 in 2027,
and both fees are annually indexed
to inflation beginning in 2028.

Effective 9/1/23. $400 for initial two-

year registration of a new vehicle.

Registration fees are indexed annu-
ally to inflation. Optional RUC pro-

gram for BEVs as alternative to fee.
EV charging tax effective 1/1/24.

All vehicles with =25 MPG pay a
highway use fee based on their fuel
economy. BEVs specifically pay a
fee of 85% of the average fuel taxes
paid by a vehicle with 23.7 MPG. Ef-
fective 7/1/23 this is $123.98. No
specific PHEV or HEV fee. Optional
RUC program as alternative to fee.

* States with future adjustments based on inflation, gasoline tax rate, average fuel economy, or other sched-

uled changes.

T States which charge conventional vehicles higher fees based on higher fuel economy.

Registration fees and public EV charging tax rates are in effect and current as of 7/1/23 unless otherwise indi-

cated.
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