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I) Abstract
The United States is the largest contributor to greenhouse gas (GHG) emissions per
capita in the world, and the majority of those emissions are created in the transportation sector.
Two policies are often debated in regards to reducing gasoline consumption, and therefore CO2
emissions: Corporate Average Fuel Economy Standards (CAFE) and the Federal Gasoline Tax.
Additionally, there are many policies that been considered at the federal level but not yet
enacted, which may be effective at achieving the same goal. The CAFE Standards, alone, are not
entirely successful. They place a significant burden on auto manufacturers to produce fuelefficient vehicle technologies that are not valued by American consumers at the current gasoline
tax rate. The Federal Gasoline Tax incentivizes consumers to purchase more fuel-efficient
vehicles produced by manufacturers. An increase in the tax is needed as less fuel-efficient
vehicles are growing in popularity in response to low gas prices. However, the political
feasibility of a substantially increased Federal Gasoline Tax is improbable. The CAFE Standards
have proven effective at reducing gasoline consumption, however are contingent on American’s
want to purchase fuel efficient vehicles. An increase in the Federal Gas Tax creates an effective
economic incentive for American’s to purchase fuel-efficient vehicles. Therefore, the
combination of the two policies are optimal, thereby mandating increased supply and increasing
consumer demand.

II) Introduction
The nearly 270 million vehicles registered in the United States exemplify Americans’
dependence on their personal transportation. U.S. Energy Information Administration recently
reported that the transportation sector has surpassed the energy production sector in carbon
dioxide emissions for the first time in over 40 years (Milman) (EIA). Additionally, while total
United States’ energy related GHG emissions fell 1.7% in 2016, the transportation sector was the
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only sector that saw an increase in emissions, by 1.9% (EIA). With the eminent threat of climate
change, it seems that the transportation sector may the most important component in the fight to
mitigate Co2.
The United States has enacted various policies that may reduce transportation emissions,
though it was not the original intention of such policies. CAFE Standards were enacted after the
1975 Energy Crisis as a means of reducing oil dependency. After the Supreme Court ruled in
2007 in Massachusetts v EPA that Co2 was legally recognized as an air pollutant, the EPA has
been using the CAFE/GHG joint rulings to the regulate pollutants in the transportation sector.
Although the effectiveness has been challenged, nevertheless it is still a federal regulatory tool.
The Federal Gas Tax was not originally implemented as a Pigouvian Tax, enacting a tax
to dissuade use of a good that causes negative externalities. Instituted Pigouvian taxes include
noise taxes and carbon taxes, and act as a corrective tax. However, with increasing data on the
transportation industry’s environmental impact, it is evident that economic disincentives on oil
would have positive externalities, giving rise to the argument that the Federal Gas Tax should be
increase and enforced as a Pigouvian Tax. In addition to the positive externalities that come with
monetarily dissuading use of a harmful good, increasing the Federal Gas Tax would benefit the
Highway Trust Fund that is in dire need of funding to advance transportation infrastructure.
Both policy implementations are possibilities for effectively reducing emissions in the
private transportation sector. There is an array of policy options that may reduce the
transportation emissions that have not been considered or enacted on the federal level. The
United States has been less progressive on environmental policies and taxation than European
countries that have substantially higher gasoline taxes in addition to more policies that reduce
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driving and therefore CO2 emissions. However, this paper will primarily analyze the CAFE
Standards and the Federal Gasoline.

III) History of the Corporate Average Fuel Economy Standard
Congress passed the United States Energy Policy Act of 1975 amid an oil supply crisis.
The United States suffered from a reduced supply of oil, due to the brief Arab Oil Embargo of
1973. The oil embargo created an awareness that domestic oil price volatility was contingent on
the amount of oil imported from a non-domestic source. At that time, Americans consumed 40%
of the globally produced energy, primarily from fossil fuels, and 55% of all gasoline consumed
from autos. In 1973, U.S. congressman Morris “Mo” Udall, proposed the United States would be
fossil fuel independent by 2000, claiming that the United States was “glutinously” consuming oil
(Udall, 1973). Though, this claim was debatable, it was evident that the United States’ economy
was fossil fuel intensive and dependent on foreign sources.
The Energy Policy Act of 1975 established the Corporate Average Fuel Economy
Standards and directed the Environmental Protection Agency and the Department of
Transportation to enforce them. The CAFE Standards mandated auto manufactures to not only
produce, but sell, passenger vehicles that averaged at an initial 14.6 miles per gallon target for all
Model Year (MY) 1978 car and light trucks (Gelick, 2003). Starting with MY 1985, the EPA and
The DOT increased the Standard to 27.5 miles per gallon for passenger vehicles and 20.7 MPG
for light-trucks (Union, 2017). The 27.5 mpg standard remained in place through 2006.
The CAFE Standards have been a large, federal collaboration between agencies. The
responsible agencies for implementing the Standard are the EPA, Department of Transportation,
and the National Highway Traffic Safety Administration (NHTSA). The EPA is responsible for
administering the test to calculate fuel economy, vehicle emissions, and the overall CAFE targets
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for auto manufacturers. The NHTSA is responsible for establishing and enforcing the CAFE
Standards, and penalizing auto manufacturers that do not meet the Standard.
The Energy Independence and Security Act (EISA) of 2007 significantly revised CAFE
standards for the first time since 1975. EISA increased the Standard to 35.5 mpg by MY 2016
(“Proposed,” 2012). Additionally, following the Supreme Court Ruling of Massachusetts v. EPA
in 2007, carbon dioxide emissions were now required to be regulated under the Clean Air Act. In
2010, the EPA and NHTSA began joint regulating GHG emissions and fuel efficiency from
automobiles through various means, including the CAFE regulations and the Tier 3 Motor
Vehicle Emission Standards. In addition to the Federal CAFE Standards, California, 13
participating states, and the District of Columbia enacted more stringent auto pollution standards
following 2004 as directed by the California Air Resources Board (CARB) (“Automobile”, 6).
Additionally, in response to the new ruling, the NHTSA was required to adjust the regulation to
regulate “based on 1 or more vehicle attributes related to fuel economy … in the form of a
mathematical function,” (“Automobile”, 6). In response, the NHTSA initiated a size-based
regulation that was later adopted by the EPA (“Automobile”, 6).
When the standard was initially instituted MY1978, light-trucks were regulated
separately under the premise that they were needed for hauling and farm use. However, in MY
2008 this was revised. The standard now instituted a “footprint” based regulatory system that
categorized vehicle emission requirements based a measure of vehicle size called "footprint," the
product of multiplying a vehicle's wheelbase by its track width. A mandated maximum fuel
economy is established for each increment in footprint, meaning smaller footprint light trucks
have higher targets and larger ones, lower targets. Subsequent, this has disputably encouraged
auto manufacturers to produce larger vehicles (National Highway, 2018).
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The series of joint rulemakings to streamline fuel standards was titled the “National
Program.” Regulations were agreed upon by state governments, the federal government, and auto
makers alike during the Obama Administration in order to regulate GHG emissions and fuel
standards. In 2011, the EPA and the NHTSA agreed to increase the target for a 5% yearly
increase, reaching 54.5 mpg by MY 2025 (“Proposed”, 133). The 54.5 mpg is equivalent to
about a 35-40 real world mpg, due to the format of the EPA’s testing. The first increase will
require automobile fleets to increase their average fuel economy to 41.0 miles per gallon, and
must be met by 2021. The second increase is set at 54.5 miles per gallon, and must be met by
2025 (Tier, 2).

Figure 1: The Increase GHG and MPG Standards MY206-MY2025
Additionally, this 5% increase would reduce gasoline consumption by 27 million gallons
each year, reduce CO2 emissions by 190 million metric tons per year, and cost $25 billion
annually. The increase would nearly double from the standards of 2010 in a period of fifteen
years, and there is criticism from auto manufacturers that they will be unable to meet the
standard, due to lacking technology and lack of consumer demand, putting the EPA on defense.
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Figure 1 depicts the progression of GHG emmission allowances along with fuel economy
allowances for MY 2016-2025.

IV) History of the Federal Gas Tax
The first federal tax on gasoline was established through the Revenue Act of 1932, during
the Great Depression. Though, individual states had implemented gasoline taxes prior to the
federal enactment. The act levied a one-cent-per-gallon tax on gasoline. The policy was driven
by the need to balance the budget in a time of increased federal spending for relief and work
projects. The gas tax would continue to be used to generate general revenue for decades. The gas
tax, alone, was predicted to raise $150 million for the general treasury in the period of a year.
The Federal Gas Tax was set to expire after a year. In 1933, Congress renewed the federal gas
tax and increased it to 1.5 cents per gallon. Although the tax was initially proposed to be
temporary, the Revenue Act of 1941 extended it again at 1.5 cents, much to the dismay of oil
producers, auto manufacturers, trucking firms, and farming groups who strongly petitioned
against the tax (Weingroff, 2017).
Due to the successful revenue production of the Federal Gas Tax, the tax was increased to
financially aid the Korean War. The Revenue Act of 1951 increased the gas tax to two cents.
Although, again, a supposed temporary increase, the tax was extended until 1956 in a series of
renewals. The Highway Act of 1956, passed to fund the construction of the national interstate
highway system, increased the federal gas tax to three cents and dedicated revenues to the
Highway Trust Fund. The fund was created to be a part of the general revenue, but the gas tax
revenue would be held in a trust fund to be reserved for interstate and highway creation and
maintenance. The Federal Highway Act of 1961 increased the tax, again, to four cents, where it
remained at until 1972 (Weingroff, 2017).
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During the Reagan Administration, Congress increased the tax to nine cents under the
Surface Transportation Assistance Act. Additionally, the Act divided the Highway Trust Fund
into two funds, the Highway Account and the Mass Transit Account. The Highway Account
received the majority of revenue collected, eight cents per gallon, and the Mass Transit Account
received a paltry one cent. Four years later, an additional account was added to the Highway
Trust Fund, the Leaking Underground Storage Tank Trust Fund, which received an additional .1
cent to the tax for environmental cleanup efforts (Weingroff, 2017).
In 1990, the gas tax initiated purpose strayed from the Highway Trust Fund, and half of
the tax revenue was dedicated to deficit relief. The Omnibus Budget Reconciliation Act of 1990
also increased the gas tax by another five cents. Three years later, the Omnibus Budget
Reconciliation Act of 1993 increased the gas tax a final time to a total of 18.4 cents. The
Omnibus Budget Reconciliation Act of 1993 dedicated the entire increase of 4.3 cents to deficit
reduction, which was later redirected to the Highway Trust Fund in 1997 (Weingroff, 2017).
Over the course of the gas tax history, its primary purpose was revenue collection and gas and
transit needs. While the gas has been discussed as Pigouvian Tax, it has generally been used to
increase revenues (United States. Congress, 1989).

V) CAFE Standards in Modern Context
Auto makers and politicians alike have major concerns about recent revisions to the MY
2017-2024 CAFÉ standards. A large concern is the cost of compliance imposed by increased
gasoline usage. President Trump stated, “My administration will work tirelessly to eliminate the
industry-killing regulations, to lower the job crushing taxes and to ensure a level playing field for
all American companies and workers,” in reference to CAFE regulations (Glinton, 2017).
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The increased standards have resulted in petitions from multiple entities including a large
petition from the President and CEO of the Alliance and Automobile Manufactures and the
Association of Global Automakers in 2016, stating that the attempted harmonization of the then
lower federal regulation and the higher state regulations are likely going to result in American
auto makers paying a penalty for missing CAFE Standards. Additionally, the petition questions
“inconsistencies” in the standard, such as the accounted technology that has yet been
implemented, the amount of fuel realistically saved due to the standard in relation to increased
vehicle miles traveled (VMT), and the application of previous earned credits. Although a portion
of the petition’s arguments are not legitimate, their argument remains. Overall, this petition
asked the EPA to reduce their goal for MY 2017-2025 by 8% (Petition, 2016).
Moreover, American automakers did miss the regulatory standard’s goal in 2016. The
standard was missed by 9 grams of CO2 per mile for MY 2016. Auto makers were not forced to
pay a penalty, and rather applied credits from previous years earned from exceeding the
standards in previous years. Auto makers stated that they missed the CAFE Standard regulatory
target because cheap gas prices have been encouraging Americans to buy light trucks
(Bloomberg, 2018). Additionally, data would support auto makers claim. Sales of light-duty
trucks, small SUVs, and large SUVs alike have soared, far outselling sedans. This transition
occurred as gas prices remain nearly stagnant. The image below shows a side-by-side
comparison of the depletion of cars sales in conjunction with the increase of light truck sales,
along with stagnant gasoline prices which are strongly correlated.
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Figure 2: Car and Light Truck Sales 2016-2018 and Gasoline Costs 2017-2018 (“Autosales”,
Wall Street Journal, 2018)

The Obama Administration, led by then EPA Administrator Gina McCarthy, completed a
midterm evaluation of the Standards in 2017. The EPA concluded that the regulations were
feasible and proposed economic and societal benefits subsequent of the standard increase.
However, the EPA under the Trump Administration reopened the midterm review in March,
2017. As of April 2, 2018, the controversial EPA Administrator, Scott Pruitt, announced a plan
for revision of the CAFE/GHG Standards for MY2022-2025. Pruitt stated that the Obama-era
midterm evaluation was based on outdated information, and current data would suggest that the
standards are excessively stringent. “Obama’s EPA cut the Midterm Evaluation process short
with politically charged expediency, made assumptions about the standards that didn’t comport
with reality, and set the standards too high,” announced Pruitt. With this, the EPA has committed
to revising the Standards in partnership with the NHTSA to make the regulations more auto
industry flattering. Additionally, the more stringent emissions standards of California and 13
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other states, allowed by a waiver in for California in the Clean Air Act, is being reexamined.
Pruitt, in the interest of auto makers, would prefer a national standard that allows auto makers to
streamline their production (EPA, 2018).
The current state of the CAFE Standard/GHG Program is certainly in question by the
current Administration. The business sympathetic Administration recognizes Automakers
challenges with the combination of Americans’ desire to drive larger vehicles and the claim of
unavailable technology to improve the MPG for light-duty vehicles. This legitimate argument
takes into question the inefficiencies of the CAFE regulation in conjunction with low gas prices.

VI) Fiscal Implications of Increased CAFE Standards
The mandated increase of the standard between MY2016 and MY2025 will increase the
cost of a vehicle an average of $1,800 per the EPA (Yacobucci,7). However, the payback period
of the instituted technology will occur in slightly over three years. The fuel efficiency savings are
expected to exceed the cost of the technology for the consumer in the long run, resulting in the
amount paid for the technology will be returned in an estimated three years. For a MY 2025
vehicle that meets the current expected regulatory requirement of 54.5 MPG, the projected net
savings in fuel costs is between $3,400 and $5,000 over the lifetime of the vehicle, according to
the EPA (Yacobucci, 7). The EPA and the NHTSA both agree that though the costs of
implementing the regulations are high, the benefits financially exceed the costs. Per the
Congressional Research Service, the EPA estimates the costs of the program to automakers and
consumers at about $148 billion to $156 billion, while the benefits are about $510 billion to $639
billion over the lifespan of the vehicles covered by the rule, depending on various factors, most
of all the discount rate. Roughly 80% of these benefits are expected to be a result of reduced fuel
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expenditures (Yacobucci, 8). However, this is mainly beneficial to the consumers and not
manufacturers, as consumers are not demanding the increased fuel economy, however are
benefiting from the increased fuel technology that auto makers are mandated to implement.
The cost to increase the fuel efficiency for auto manufacturers is often criticized as
economically burdening. The technology designs have been debated as costly for auto
manufacturers and consumers alike. There is variation between auto manufacturers regarding the
costs of compliance. As auto manufactures have argued, meeting the regulations would not come
without a price. A primary fiscal argument made against the CAFE Standards is that the
regulations force auto manufacturers to divert money away from features that consumers take
into high consideration when purchasing a car, and redirects that financial support to meet
regulations. Otherwise, auto manufacturers would be able to invest in styling, performance, and
other vehicle features, rather than the technology to meet the requirements (Anderson, 67.) Fuel
efficiency efforts transcend consumers’ interests, and therefore are a wasted investment from the
auto maker’s perspective.
Additionally, because the CAFE regulations are based on car sales and not car
production, auto manufactures’ marketing strategies have been forced to evolve towards the
standards. The standards have assigned auto markers’ marketing teams the burden of promoting
fuel efficient vehicles, and have displaced marketing efforts to promote vehicles that meet or
exceed the regulatory requirements. Studies indicate that consumers place more interest on
increased power, rather than increased fuel efficiency, which has created a marketing challenge
for marketing teams to convince consumers that fuel-efficient vehicles are more attractive than
fuel guzzling, powerful vehicles (Zielinski, 462). Marketing strategies must overcome the
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innovative tradeoffs that do not please consumers’ wants, due to low gasoline prices, in order to
comply to the standard.
Research and development engineering costs have not unduly increased due to increasing
Standards. According to Transportation Research Board and the National Research Council,
research and development costs have increased regardless of the Standards, forfeiting the
argument that the increase fuel efficiency standards increase research and development costs.
The argument states that automotive engineering costs would have increased regardless of the
CAFE Standards, due to collective engineering improvements in vehicles (Transportation, 2324).
Additionally, larger the auto manufacturer, the more expensive it is to produce regulatory
compliant vehicles. This is explained as follows. While some smaller manufactures are not
predicted to be burdened by the increase in regulation, some of the largest domestic car makers
will see higher cost volumes, because of combination of the fuel efficiency technology and their
massive production. While economies of scale may play in their favor, it remains that this is a
costly arrangement for large auto manufacturers. Below are the estimated incremental costs for
based on projected car sales for MY 2025.
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Figure 3: EPA’s Estimate Cost to Automaker’s Based on Predicted Sales of MY 2025 (Yacobucci,
9).

VII) Social Implications of CAFE Standards
There are important positive monetary and social externalities that are generated by
CAFE. The CAFE Regulations and the Tier 3 Fuel Efficiency Standards enforced by the EPA
work together, because of the tight linkage between fuel consumption and GHG. The Tier 3
Standards regulate the allowed particulate matter in tailpipe emissions from vehicles, which
allows emission controls to be more effective. In return, this allows the vehicle’s catalytic
converter to function more efficiently and facilitates the improvement of lower cost technologies
to improve fuel economy (Tier, 4-5). Under the Tier 3 Standards 10 parts per million (ppm)
sulfur is the regulatory maximum, down from 30 ppm under the Tier 2 Standards. The Standards
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regulate air pollutants including carbon monoxide (CO), formaldehyde (HCHO), nitrogen oxides
(NOx), non-methane organic gases (NMOG, a class of volatile organic compounds (VOCs), and
particulate matter (PM). The health benefits from regulating the fuel efficiency of vehicles
results in a projected $7.4-$19 billion in monetarized health benefits, from a reduction in missed
school days, missed work days, and less hospital visits related to air pollution intake (Tier, 4-5).
Auto makers cite that the Standards will cause job loss; however, reports have cited both
job creation and job loss due to the Standards. Reports from the Union of Concerned Scientists
state positive job growth stimulated by the CAFE Standards. The monetary savings in fuel will
result in increased spending in other areas of the economy, causing increased economic
development. Additionally, the study cites that job creation would result from necessary
engineering to meet the Standards. It is estimated that 300,000 jobs would be created from the
economic stimulation resulting from CAFE (Potential, 407). Jobs that will see the largest
growth, according the study, will be in the services and motor vehicle sector. However, it would
cause job displacement, primarily in the energy sector due to reduced fuel dependency.
Reports have cited that the “rebound effect,” i.e., increased vehicle miles traveled (VMT)
due to increased fuel efficiency and lower, per-mile, out-of-pocket costs, would result in no
monetary savings and no beneficial externalities. The speculation is due to higher fuel-efficiency,
consumers will choose to drive more, and the result will be no net fuel or monetary savings.
However, this speculation is not well substantiated (Potential, 408). CAFE regulations have
reduced fuel consumption by 19 million gallons a year from 1978 to 1993 (Potential, 408).
Because of the increased CAFE Regulation, fuel consumption in the transportation sector is
projected to significantly decreased, proposing lower costs to consumers. The National Program
is estimated to save 4 billion barrels of oil, or 168 billion gallons, and to reduce GHG emissions
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by 2 billion metric tons over the lifetimes of those light duty vehicles produced in MYs 2017–
2025 (Rules, 62625). Figure 4 is a simulated gasoline consumption projection, showing a
downward trend, years 2016-2050.

Figure 4: Light Duty Vehicles Gasoline Consumption Projection (Annual Energy Outlook 2017
Table: Light-Duty Vehicle Energy Consumption by Technology Type and Fuel Type
Case: Reference case)
However, because of the decrease in fuel consumption, there is proportionally less
gasoline tax revenue, causing a negative impact on the National Highway Trust Fund (HTF). The
National Highway Trust Fund, which as earlier stated, largely supports the construction and
maintenance of roads, gains its revenues from a tax per gallon of gasoline purchased. If
consumers are consuming less gas, then the gasoline tax is raising less revenues. Adjusted for
inflation, there is a calculated 27% decrease in annual revenues in the HTF from 1993 to 2014.
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The fuel-efficiency of vehicles and the continued road usage are resulting in an ongoing erosion
in the HTF, and annual battles in Congress to remedy the deficiency (Kieran, 20152015).
Therefore, if fuel consumption continues to decline, the HTF will have to implement another
solution to generate funds. Likely alternative possibilities are a VMT tax or using the General
Revenue Fund (Kieran, 2015).

VIII) Fiscal Implications of the Federal Gas Tax and Political Feasibility
As previously stated, the Federal Gas Tax may have Pigouvian effects, being that there
are positive externalities by instituting an environmental tax. The effect of taxing a good that has
large externalities, results in the erosion of negative externalities. Therefore, environmental taxes
lead to efficiency gains (Ballard, 2005). The efficiency gains pertaining to an increase in the
Federal Gas Tax include reduced pollution, traffic congestion, and vehicle accidents. The Federal
Gasoline Tax has been instituted for the purpose of increasing revenues throughout its history,
however with new knowledge of air pullulating impacts of gasoline emissions and a depleting
HTF, there is stronger incentive than ever to increase the Federal Gas Tax.
First, it is worth noting that the Federal Gas Tax creates more revenue than any other
commodity tax, $30 billion annually on the federal level and a varying amount between states
(West, 2007). Although, this number is declining, and are costing Americans in the long run.
Due to the lack of maintenance on our bridges, highways, and transportation surfaces, it is
estimated that it costs approximately $97 billion in vehicle operating costs, $32 billion in travel
time delays, $1.2 billion in safety costs, and $590 million in environmental costs, (Reid, 54).
Additionally, the $30 billion generated does not nearly meet what the Federal Highway
Administration cites is necessary each year for capital highway improvements, which is $170
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billion (Reid, 54). Since 2008, Congress has transferred $54 billion from the General Treasury
Fund to the HTF, still negligible compared to the amount needed (Puro, 1).
Also, worth noting is that when gas prices increase, it has insignificant effects on the
Federal Gas Tax in its current state. As stated in by Robert L. Reid, senior Editor of the academic
journal Civil Engineering, “According to the Energy Information Administration's statistics, that
threefold in- crease over two decades did not benefit the Highway Trust Fund at all because the
tax is charged only on the number of gallons purchased; the tax has never been indexed to
inflation.” Therefore, when gas prices are high, the HTF sees no benefit. Reid goes on to stating
that the Federal Gas Tax is “…the equivalent of someone trying to live in 2013 on a salary he or
she made in 1993 without ever receiving a raise,” (Reid, 54-55). According to the Congressional
Budget Office, if the tax were adjusted for inflation to meet the revenue of 18.4 cents per gallon
in 1993, the equivalent gasoline tax would be 30 cents per gallon today (Puro, 8).
Additionally, fuel efficiency is a culprit in the HTF deficiencies. In 1993, VMT was 2.3
million. In 2012, VMT increased to just below 3 million. Presumably, if VMT increases, so
would gas tax revenue, although this is not the case, and CAFE is cited as the reasoning as to
why. It is estimated that the Obama Era CAFE Standards would result in a 21% decrease in
gasoline tax revenues by 2040 (Reid, 56). As stated previously, the CAFE Standards would
largely reduce gasoline consumption, and therefore Federal Gas Tax Revenues.
Conversely, it is often cited that the Federal Gas Tax is a regressive tax, meaning that it
disproportionately impacts lower income households. However, when alternatively viewing
household spending expenditures versus household income, the gasoline tax appears far less
regressive than conventional analyses suggest (Poterba, 145). Although the top 5% of income
expenditure households spend much less than the bottom 5% of income expenditure households,
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it is true that low-expenditure households devote a smaller share of their budget to gasoline than
do their counterparts in the middle expenditure distribution. “Consumers in the lowest
expenditure decile spend 3.9% of their income expenditures on gasoline and motor oils
compared to 5.6% of deciles in the fifth and sixth deciles,” says economist from MIT, James M
Poterba. However, it may be noted that urban planning and geographic income distributions may
play a role. People from lower-expenditure households may rely on public transportation as
opposed to middle-expenditure households who live in suburban areas that do not offer reliable
public transit. Lower-expenditure households, additionally, likely have less vehicles then middleexpenditure households. Therefore, it is possible to conclude that due to middle-expenditure
households’ dependency on their autos, they would be most impacted by an increased Federal
Gas Tax.
However, it remains that the political feasibility of increasing the Federal Gas Tax
appears negligible. Historically, the Federal Gas Tax has been implemented or increased for the
purpose of generating revenues that do not pertain to transportation needs more so than
generating funding for transportation. This includes, raising revenues for wars or deficit relief.
President Trump proposed in early 2018 to increase the Federal Gas Tax by 25 cents per gallon,
to meet the Americans infrastructure needs, which was met with a deafening cry of “no.”
Although, a 25-cent hike phased in over five years would generate an additional $375 billion
over the next 10 years, per the U.S. Chamber of Commerce, which backs the idea, cites Politico
(Gardener, 2018). Trump was met with huge upset from large, conservative groups including
FreedomWorks, Americans for Tax Reform, and Americans for Prosperity. This backlash
resulted in Trump later dropping the proposal.
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IX) Gas Tax Necessary to Curb Driving Habits
Currently, the gas tax is an average of 41 cents nationally, with the combined 18.4 cent
federal gas tax and the varying state and local gas tax. The average state gasoline tax is 23.5
cents per gallon, and ranges from 12.25 cents to 58.2 cents per gallon (Drenkard, 2017).
According to researchers, the current gas tax rate is not an optimal rate to curb Americans’
driving habits, and therefore reduce air pollution, traffic congestion, and vehicle accidents. The
optimal gas tax rate is significantly higher than marginal damages and fully corrects for the
externalities, which exceed $130 billion dollars annually (West, 2007), (Reid, 54).
Regarding gasoline consumption, studies suggest that an increase in the federal gas tax
rate as little as 1% would result in .72% increase in fuel economy (Poterba, 161). Estimates
conclude with the assumption of a VMT elasticity of -0.2, a 30 cent per gallon gasoline tax
would save the same present discounted quantity of gasoline at a cost that is 71% lower than the
comparable CAFE policy. Thirty cents per gallon would represent a 73% increase over the

Figure 5: Present discounted costs, CAFE versus gasoline tax over 14 years: 3.8-mpg increase in
CAFE standards versus “equivalent” gasoline tax (Austin, David and Dinan, Terry, Clearing the air:
The Costs and Consequences of Higher CAFE Standards and Increased Gasoline Taxes)
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existing tax on gasoline in the US. Therefore, a 30 cent per gallon increase in the gas tax would
be as effective as the CAFE Standard in the span of 14 years (Austin, 2005). Figure 5 presents
the gas tax and CAFE Standard equivalencies per VMT elasticity.
Additionally, as opposed to the CAFE Standard, the Federal Gas Tax would have
immediate effects. The CAFE Standards regulatory increase would not have an impact on half of
the American fleets for 12 years, the median age of cars in the United States. Rather than wait
the amount of time it would take to phase in fuel-efficient model years, an increase in the gas tax
would have immediate impacts on driving habits. The reduction in driving would also aid
congestion issues plaguing densely populated areas. Effectively, an increase in the Federal Gas
Tax would be most effective at dissuading use (Austin, 2005). As Figure 6, below, explains high
oil prices have a significant impact on VMT. Figure 6 depicts, As simulated from years 2016-

Figure 6: Transportation: Travel Indicators: Light-Duty Vehicles (Annual Energy Outlook
2017
Table: Case: Reference Case)
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2050 by the U.S. Energy Information Administration, the higher the oil prices, the less drivers
choose to travel, and the lower the oil prices, the more drivers choose to travel. Drivers
consciously choose to drive approximate VMT based on the economic impact it has on their
individual.
Moreover, an increase in the Gas Tax is more fiscally responsible. At a 6% discount rate,
the cost of an increased tax would be an estimated $12 billion, 58% less than the cost of CAFE
standards for the same fuel savings (Austin, 2005). This results from the lack of enforcement
required and voluntary compliance resulting from an increase demand of fuel efficient vehicles
from consumers. In addition to the gas tax being significantly cheaper to implement and causing
immediate impacts, the Federal Gas Tax increase will aid highway infrastructure costs.

X) International Comparison of Gasoline Tax Rates
European Nations have been more instrumental in implementing high gas taxes compared
to the United States. European Nations have substantially higher gasoline taxes for the purpose

Figure 7: European Normalized Fuel Consumption Logs (Anne Zimmer, Nicolas Koch, Fuel consumption
dynamics in Europe: Tax Reform Implications for Air Pollution and Carbon Emissions)
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of dissuading use and limiting negative externalities. Similar to the United States, the only sector
that has seen an increase of emissions in the EU is transportation. Road transport accounted for
around 20% of total greenhouse gas emissions in the EU in 2013, and is the second largest
contributor to GHG (Zimmer, 2017). European Nations have found that fuel efficiency policies
fail to set consistent incentives to reduce gasoline consumption. However, price-based policies
have been effective. The Figure 7 shows the impact higher gasoline costs have on consumption.
As the oil prices in European Nations have increased, oil consumption has decreased. This is
likely a concious decision from consumers to consume less oil, based on the monetary impact in
has on the individual.
Comparatively, the United States is seriously lagging behind other nations regarding
gasoline tax rates. Per the Organisation for Economic Cooperation and Development, the average
gas tax rate amongst the 34 most advanced global economies is $2.62 per gallon. This is nearly

Figure 8: United States Regular Gasoline Retail Prices (February 2018) (EIA, Gasoline and Diesel
Fuel Update)
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equivalent to what Americans spend in total for a gallon of gasoline (Pomerleau, 2017). Figure 8
depicts where money is allocated according to the price per gallon of gasoline. In the United
States, the price per gallon of gasoline was an average of $2.59 per gallon in February of 2018.
Proposal alternatives to the CAFE Standards and to the Federal Gas Tax have been
contemplated on a Federal level, with little sincerity due to the difficulty of policy
implementation and gridlock in the United States. Foreign nations, especially European Nations
with aggressive environmental goals, have proposed a variety of policy solutions to reducing
emissions and negative externalities in the transit sector. These policy alternatives include a
Vehicle Miles Traveled Tax, a CO2 Tax, and Indexed User Roadway Tolls among others.

XII) Ultimate Policy Proposal
Ultimately, the CAFE Standards have proven effective in reducing gasoline consumption,
and therefore GHG emissions among other negative externalities. It is established that the social
costs, accounted for in positive environmental externalities, increased productivity, fuel savings,
and job creation are substantial. These positive externalities exceed the costs to auto
manufacturers and consumers, accounted for in engineering costs, new technologies, and
regulatory costs. Additionally, there is evidence that suggests that an increase in the Federal Gas
Tax would be largely effective, or more effective than the CAFE Standards. An increase in the
Federal Gas Tax would be more economical and have immediate impacts on Americans’ VMT,
and therefore emissions. An increase in the Federal Gas Tax would, additionally, aid the deficit
that the High Trust Fund suffers.
Phasing in an increase of the Federal Gas Tax a total of 40 cents per gallon within a twoyear period would be optimal. According to researchers, the CAFE Standards have accomplished
what a projected 40 cent Federal Gas Tax would have accomplished. The current complaint from
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auto manufactures is they are producing vehicles that are mandated to be engineered more fuel
efficient, and current consumers do not value the fuel saving technology. A Federal Gas Tax
equivalent to 40 cents would create demand for the fuel-efficient vehicles that are mandated, and
the CAFE Standard increasing until 2025 ensure that auto manufactures produce the fuelefficient vehicles.
To the advantage of the Highway Trust Fund’s, the 40 cents per gallon total would
increase the Highway Trust Fund revenues. If lawmakers continue to use the Highway Trust
Fund as the sole revenue producer for highway infrastructure, then the increase would return the
taxes to the level they were in 1993, adjusting for inflation, and some additional in the interest of
curbing driving habits. As a result of the increased revenue, the opportunity to fix the nation’s
depleting roads will arise. Road improvements and will have additional positive effects on fuel
economy and therefore emissions.
To avoid disruptions in the oil market and markets contingent on gasoline prices, phasing
in the increase will be most efficient. Optimally, the incremental increase will cause less
backlash from constituents, in addition to avoiding market shocks, making the tax increase more
politically feasible. Additionally, a revenue neutral taxation route may be the least disruptive. An
increase in the Federal Gas Tax in conjunction with a decrease in another federal commodity tax
would likely have less market disruption, however still cause the positive externalities that come
from environmental taxes. In the interest of reducing greenhouse gas emissions, improving
energy efficiency, and reducing monetary burden on taxpayers, it would be most beneficial to
incrementally increase the Federal Gas Tax and continue the 5% emissions reduction year-toyear that the current CAFE Standards propose.
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The most effective policy proposal to reduce GHG emissions in the private transportation
sector are likely a combination of regulatory policies and market incentives. The CAFE
Standards and Gas Tax rates strongly correlate, as the gas tax rate incentivize consumers to
purchase fuel-efficient vehicles, and the CAFE Standards ensure the production of fuel-efficient
vehicles. Creating demand for fuel-efficient vehicles via increased gasoline tax will subdue auto
manufacturers’ concern that they are allocating time, energy, and money to creating fuel-efficient
technologies that consumers do not want. Additionally, the auto industry would be less
incentivized to cheat the CAFE Standard regulation, through the creation of larger vehicles, if
consumers are interested in purchasing fuel-efficient vehicles.
Furthermore, the gasoline tax incentivizes consumers to purchase fuel-efficient vehicles,
or immediately curb driving habits. However, it is uncertain that job creation will see benefits
from an increased Federal Gas Tax and CAFE Standard joint implementation, as it would if just
the CAFE Standard were to increase. The analysis of the CAFE Standard increase assumes that
because consumers will be saving money at the pump, that they will be spending money
elsewhere, thereby stimulating economic activity. A revenue neutral tax would attempt to
minimize negative economic growth. Although, the immediate positive externalities, and
improved productivity rates will likely stimulate economic activity.
In addition, this policy action will effectively mitigate CO2 emissions in the largest
emitting sector of the United States, in the largest per capita CO2 polluting country in the world.
This aggressive environmental tax and regulation would align the United States with the world’s
most advanced global economies. Therefore, there is international relation advantages to the
pursuit more aggressive personal transportation CO2 emission policies along with domestic
environmental and economic incentives.

27

Citations

28
Anderson, Soren T., et al. “Automobile Fuel
Economy Standards: Impacts,
Efficiency, and Alternatives.” OUP

Ballard, C.L., Goddeeris, J.H. & Kim, SK.
Int Tax Public Finan (2005) 12: 115.
Bernardina, Algieri and Leccadito, Arturo.

Academic, Oxford University Press, 24

Assessing contagion risk from energy

May 2011,

and non-energy commodity markets, In

academic.oup.com/reep/article/5/1/89/15

Energy Economics, Volume 62, 2017,

71418/Automobile-Fuel-Economy-

Pages 312-322, ISSN 0140-9883,

Standards-Impacts.

https://doi.org/10.1016/j.eneco.2017.01.

Anderton, Karen. "Vehicle Emissions
Standards." Encyclopedia of

006.
Bezdek, Roger H, Wendling Robert M,

Transportation: Social Science and

“Potential long-term impacts of changes

Policy. Ed. Mark Garrett. Vol. 4.

in US vehicle fuel efficiency standards”,

Thousand Oaks: SAGE Publications,

Energy Policy,Volume 33, Issue 3, 2005,

Inc., 2014. 1695-1696. SAGE

Pages 407-419, ISSN 0301-4215,

Knowledge. Web. 28 Aug. 2017.

https://doi.org/10.1016/j.enpol.2003.08.0

Austin, David and Dinan, Terry. Clearing
the air: The costs and consequences

15.
Bordoff, Jason, et al. “Making Sense of the

of higher CAFE standards and

Trump Administration's Fuel

increased gasoline taxes, Journal of

Economy Standard

Environmental Economics and

Rollback.” Columbia | SIPA Center

Management, Volume 50, Issue 3,

on Global Energy Policy | Making

2005, Pages 562-582, ISSN 0095-

Sense of the Trump Administration's

0696,

Fuel Economy Standard Rollback,

https://doi.org/10.1016/j.jeem.2005.0

Columbia SIPA Center on Global

5.001.

Energy Policy, 18 Apr. 2018,

Bainwol, Mitch and Bozzella, John.

energypolicy.columbia.edu/research/

“Petition for Direct Final Rule with

report/making-sense-trump-

Regard to Various Aspects of the

administrations-fuel-economy-

Corporate Average Fuel Economy

standard-rollback.

Program and the Greenhouse Gas
Program.” 20 June 2016.

Ching-Shin Norman Shiau, Jeremy J.
Michalek, Chris T. Hendrickson,

29
A structural analysis of vehicle design

Apr. 2018,

responses to Corporate Average Fuel

www.epa.gov/newsreleases/epa-

Economy policy,

administrator-pruitt-ghg-emissions-

Transportation Research Part A: Policy

standards-cars-and-light-trucks-should-

and Practice, Volume 43, Issues 9–10,

be.

2009,https://doi.org/10.1016/j.tra.2009.0
8.002.
Committee for a Responsible Federal

Freeman, Jody “The Obama
Administration’s National Auto Policy:
Lessons from the ‘Car Deal’” Harvard

Budget. “Restoring Highway Solvency

Environmental Law Review Vol. 35 (2):

by Increasing Current

343-374

Revenue.” Committee for a Responsible
Federal Budget, Committee for a

Gardner, Lauren, et al. “Trump Endorses 25-

Responsible Federal Budget, 23 June

Cent Gas Tax Hike, Lawmakers

2017, www.crfb.org/blogs/restoring-

Say.” POLITICO, 14 Feb. 2018,

highway-solvency-increasing-current-

www.politico.com/story/2018/02/14/tru

revenue.

mp-gas-tax-409647.

DeCanio, Samuel. “Democracy, the Market,

Geckil, Ilhan K. "Competitive Responses to

and the Logic of Social

Corporate Average Fuel Economy

Choice.” American Journal of Political

Standards." Business Economics 38.2

Science, vol. 58, no. 3, 2014, pp. 637–

(2003): 50-6. ProQuest. Web. 7 Mar.

652. JSTOR,

2018.

www.jstor.org/stable/24363512.
Drenkard, Scott. “State Gasoline Tax Rates

Glinton, Sonari. "Trump To Reopen Review
Of Car Fuel Efficiency

in 2017.” Tax Foundation, Tax

Standards." National Public Radio.

Foundation, 28 Nov. 2017,

NPR, 15 Mar. 2017. Web. 10 Apr. 2017.

taxfoundation.org/state-gasoline-taxrates-2017/.
“EPA Administrator Pruitt: GHG Emissions

Godek, Paul. "Stale CAFE." Regulation 29.2
(2006): 6-7.
Greene, David L. “CAFE OR PRICE?: An

Standards for Cars and Light Trucks

Analysis of the Effects of Federal Fuel

Should Be Revised.” EPA,

Economy Regulations and Gasoline

Environmental Protection Agency, 2

Price on New Car MPG, 1978-89.” The

30
Energy Journal, vol. 11, no. 3, 1990, pp.

0967-070X,

37–57. JSTOR,

https://doi.org/10.1016/j.tranpol.2016.08

www.jstor.org/stable/41322389.

.008.

Hansla, André and Hysing, Erik, Andreas

Milman, Oliver. “Vehicles Are Now

Nilsson, Johan Martinsson, Explaining

America's Biggest CO2 Source but EPA

voting behavior in the Gothenburg

Is Tearing up Regulations.” The

congestion tax referendum, In Transport

Guardian, Guardian News and Media, 1

Policy, Volume 53, 2017, Pages 98-106,

Jan. 2018,

ISSN 0967-070X,

www.theguardian.com/environment/201

https://doi.org/10.1016/j.tranpol.2016.10

8/jan/01/vehicles-climate-change-

.003.

emissions-trump-

James M. Poterba, "Is the Gasoline Tax
Regressive?," Tax Policy and the
Economy 5 (1991): 145-164.
Karplus, Valerie J, and Sergey Paltsev.

administration?CMP=twt_aenvironment_b-gdneco.
motorintelligence.com. “Auto Sales.” The
Wall Street Journal, Dow Jones &

“Proposed Vehicle Fuel Economy

Company, 1 Mar. 2018,

Standards in the United States for 2017

www.wsj.com/mdc/public/page/2_3022-

to 2025.” Journal of the Transportation

autosales.html.

Research Board, 2012, pp. 132–139.,
doi:10.3141/2287-16.
Kiernan, Joe. “Converging on Crisis: Saving

Nash, Hazel. "Vehicle Fleet
Emissions." Encyclopedia of
Transportation: Social Science and

the Highway Trust Fund.” Penn

Policy. Ed. Mark Garrett. Vol. 4.

Wharton Public Policy Initiative, 13

Thousand Oaks: SAGE Publications,

Oct. 2015,

Inc., 2014. 1697-1700. SAGE

publicpolicy.wharton.upenn.edu/live/

Knowledge. Web. 28 Aug. 2017.

news/989-converging-on-crisissaving-the-highway-trust-fund.
Makena Coffman, Paul Bernstein, Sherilyn

National Highway Traffic Safety
Administration. “Corporate Average
Fuel Economy.” NHTSA, NHTSA, 27

Wee, Integrating electric vehicles and

Mar. 2018, www.nhtsa.gov/laws-

residential solar PV, In Transport Policy,

regulations/corporate-average-fuel-

Volume 53, 2017, Pages 30-38, ISSN

economy.

31
National Research Council, Effectiveness

paratransit service: Lessons from inter-

and Impact of Corporate Average Fuel

city matatu cooperatives in Kenya, In

Economy (CAFE) Standards

Transport Policy, Volume 53, 2017,

(Washington, D.C.: National Academy

Pages 79-88, ISSN 0967-070X.

Press, 2002)
Obach, Brian. "Car Corporate Average Fuel

Ryan Lisa , Ferreira Susana, Convery Frank,
“The impact of fiscal and other measures

Economy (CAFE)

on new passenger car sales and CO2

Standards." Encyclopedia of

emissions intensity: Evidence from

Environment and Society. Ed. Paul

Europe”,Energy Economics, Volume 31,

Robbins. Vol. 5. Thousand Oaks: SAGE

Issue 3, 2009, Pages 365-374, ISSN

Publications, Inc., 2007. 206. SAGE

0140-9883,

Knowledge. Web. 28 Aug. 2017.

https://doi.org/10.1016/j.eneco.2008.11.

Pomerleau, Kyle. “How High Are Other
Nations' Gas Taxes?” Tax Foundation,

011.
“S. 622 — 94th Congress: Energy Policy

Tax Foundation, 16 Jan. 2017,

and Conservation Act.”

taxfoundation.org/how-high-are-other-

www.GovTrack.us. 1975. September 1,

nations-gas-taxes/.

2017

Puro, Sarah. “The Highway Trust Fund and
the Treatment of Surface Transportation
Programs in the Federal Budget.”

https://www.govtrack.us/congress/bills/9
4/s622
Schmidt, Charles W. “Debate Percolates

Congressional Budget Office, Senate

over CAFE Standards.” Environmental

Budget Committee, 12 Aug. 2015,

Health Perspectives, vol. 110, no. 8,

www.cbo.gov/publication/45416.

2002, pp. A466–A468. JSTOR.

Reid, Robert L. “THE FEDERAL GAS

Tarek Atalla, and Patrick Bean,

TAX: How Much, How Much Longer?”

Determinants of energy productivity in

Civil Engineering (08857024), vol. 84,

39 countries: An empirical investigation,

no. 2, Feb. 2014, pp. 54–59. Business

In Energy Economics, Volume 62, 2017,

Source Elite, EBSCOhost, Accessed 17

Pages 217-229, ISSN 0140-9883,

Dec. 2017.

https://doi.org/10.1016/j.eneco.2016.12.

Roger Behrens, Dorothy McCormick, Risper
Orero, Marilyn Ommeh, Improving

003.

32
Transportation Research Board and National
Research Council. 2002. Effectiveness
and Impact of Corporate Average Fuel

Regulations, 199th ed., vol. 77, Federal
Register, 2012, pp. 62624–63200.
United States. Cong. Senate. CAFE

Economy (CAFE) Standards.

STANDARDS. Feb. 24, 1997. 105th

Washington, DC: The National

Cong.Washington: (statement of Spencer

Academies Press.

Abrahams).

https://doi.org/10.17226/10172.
Udall, Morris K. “How Congress Planned

United States. Cong. Congressional
Research Service. Tier 3 Motor Vehicle

To Solve The 1970s Energy

Emission and Fuel Standards. By

Crisis.” New Republic, 16 June 1973,

Richard K. Lattanzio and James E.

newrepublic.com/article/118918/how-

McCarthy. 114 Cong. Cong. Rept. R-

congress-planned-solve-1970s-energy-

43497. N.p.: n.p., 2014. Print.

crisis.
Union of Concerned Scientists. “A Brief

United States, Congress, Cong. House,
Committee on Energy and Commerce,

History of U.S. Fuel Efficiency

and Committee on Energy and

Standards.” Union of Concerned

Commerce Democratic Staff.

Scientists, 11 Dec. 2017,

“Committee on Energy and Commerce

www.ucsusa.org/clean-vehicles/fuel-

Democratic Staff.” Committee on

efficiency/fuel-economy-

Energy and Commerce Democratic

basics.html#.WqBkDmaZNE4.

Staff, Subcommittee on Digital

United States, Congress, Department of

Commerce and Consumer Protection and

Transportation. “Corporate Average Fuel

Subcommittee on Environment

Economy (CAFE) Standards.”

Democratic Members and Staff, 2017,

Corporate Average Fuel Economy

pp. 1–5. 115th

(CAFE) Standards, 2014.
United States, Congress, Environmental

United States, Congress, Energy Information
Administration. “Oil: Crude and

Protection Agency. “Fuel Economy

Petroleum Products.” Oil: Crude and

Testing and Data.” Fuel Economy

Petroleum Products, 2017.

Testing and Data, EPA, 2014.
United States, Congress, Federal Register.
“Rules and Regulations.” Rules and

United States. Congress. Senate. Committee
on Commerce, Science, and
Transportation. Subcommittee on the

33
Consumer. Global Warming and CAFE

Zielinski Jessica, Andreucci Rebecca, Aktas

Standards: hearing before the

Can B., “Prospects for Meeting the

Subcommittee on the Consumer of the

Corporate Average Fuel Economy

Committee on Commerce, Science, and

Standards in the U.S.”, Procedia

Transportation, United States Senate,

Engineering,Volume 145, 2016, Pages

One Hundred First Congress, first

460-467,ISSN 1877-7058,

session, on global warming and

https://doi.org/10.1016/j.proeng.2016.04.

corporate average fuel economy (CAFE)

018.

standards, May 2, 1989. Washington :

Zimmer, Anne and Koch, Nicolas. Fuel

U.S. G.P.O. : For sale by the Supt. of

consumption dynamics in Europe: Tax

Docs., Congressional Sales Office, U.S.

reform implications for air pollution and

G.P.O., 1989.

carbon emissions, In Transportation
Research Part A: Policy and Practice,

Weingroff, Richard. “Highway

Volume 106, 2017, Pages 22-50, ISSN

History.” U.S. Department of

0965-8564,

Transportation/Federal Highway

https://doi.org/10.1016/j.tra.2017.08.006

Administration, 27 June 2017,

.

www.fhwa.dot.gov/infrastructure/gastax.
cfm.
West, Sarah E. and Williams, Roberton C.,
Optimal taxation and cross-price effects
on labor supply: Estimates of the optimal
gas tax, In Journal of Public Economics,
Volume 91, Issues 3–4, 2007, Pages
593-617, ISSN 0047-2727,
https://doi.org/10.1016/j.jpubeco.2006.0
8.007.
Yacobucci, Brent D.; et al. Automobile And
Truck Fuel Economy (cafe) And
Greenhouse Gas Standards. Print.

