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Going Green with Policy Incentives: 
Comparing the Use of Subsidies and Taxes 

to Reduce Transportation Emissions 

Miranda Hines

T
his article addresses the need for the United States to reduce emissions 
from the transportation sector. In order to concisely evaluate the political 
discussion of promoting renewable energy use and discouraging reliance 
on fossil fuels, this article focuses on the adoption of electric and hybrid 

vehicles as a means of illustrating the larger policy challenge of how to maximize 
policy effectiveness at reducing emissions while minimizing economic disruption. 
The article estimates the magnitude of electric and gas-powered vehicles 
purchases in response to either a subsidy or a tax and discusses the positive and 
negative outcomes of each policy approach. The article finds that while a tax on 
carbon emissions may be most effective in removing gas-powered vehicles from 
the road, it will disproportionately affect lower-income households. Implementing 
substantial subsidies for electric vehicles, funded through a smaller tax on carbon 
emissions, is suggested as a solution to reduce the regressive impacts of a stand-
alone carbon tax.
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INTRODUCTION

 Finding ways to mitigate the drivers of climate change is among the most significant 
challenges faced by the global community in the twenty-first century. While climate change 
is usually discussed in terms of environmental stewardship—it is a negative outcome because 
it is damaging to both the natural world and human health and safety—climate change can 
also be understood through an economic lens. Economists generally view climate change 
as a market failure, meaning that climate change is a problem not because it is harmful per 
se; it is a problem because the populations harmed by pollution are often not participants in 
the activities and transactions that generated it in the first place. As a result, international 
governments have an economic responsibility to address climate change as a market failure 
and use policies to correct for it.

 This article begins with a brief discussion of climate change and the need for a transition 
to renewable energy. Using existing markets for gas and electric cars as an example, the article 
subsequently explores the economic theories that drive the effectiveness of renewable energy 
subsidies and a price on carbon emissions, in the form of taxes on CO2 emitters. The article 
continues with a brief discussion of the policies’ respective limitations and requirements to 
be effective at reducing emissions in a manner that is palatable to consumers and politicians. 
The results of this article’s elasticity calculations indicate that both electric car subsidies and 
taxes on gas-powered vehicles have the potential to shift consumer behavior toward more 
renewable practices; of the two, taxes have a greater impact on the reduction of gas-powered 
vehicle purchases. The effective implementation of both policies requires awareness for how 
each policy will affect welfare and incentivize behavior across income groups.

CLIMATE CHANGE AND POLICY ALTERNATIVES
 Imagine there are three parties within a single market for air travel: person A, who has 
never taken a flight; person B, who flies regularly; and C, the airline. Even though person A 
has never flown, A still experiences the environmental impacts of the CO2 released by the 
transaction between person B as the consumer and airline C as the supplier. In economic 
terms, A is experiencing a negative externality, or a negative side-effect of a transaction they 
did not participate in. Climate change can be viewed as a negative externality due to the 
imbalance between parties directly involved in transactions and the negative effects borne 
by parties absent from these transactions.

 This theory is readily observable in the real world. The effects of climate change are 
dispersed across the globe, and the communities that suffer the brunt of the changing 
environmental landscape are often not among those who generated the pollution and 
environmental degradation to start with. For example, many small, rural villages in 
Mozambique were leveled by Cyclone Idai in March 2019. While the individual cyclone 
was not necessarily caused by climate change, the disaster was more severe than historical 
norms would suggest due to rising temperatures and flooding driven by climate change 
(Gavin 2019; WMO 2019). 

 This externality could indicate a market failure, meaning there are no market-based 
solutions and policy intervention may be able to correct it. Market failures can also indicate 
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an absent but necessary market; for example, a market for carbon capture technologies could 
address the externality as well. However, given that a market for carbon-capture technologies 
does not presently exist, government regulation is necessary to address or mitigate the negative 
consequences of climate change by an alternative price-based economic mechanism. A price-
based mechanism is a form of regulation designed to internalize the negative externality, 
therefore economically accounting for the harm incurred (Bowen 2012). 

 The international community has widely agreed to a global warming limit of 1.5 degrees 
Celsius, recognizing that temperatures beyond this point will have increasingly severe and 
negative consequences for humanity and the planet (Allen et al. 2018). One approach to 
slowing the rate of climate change is to decrease carbon emissions through the reduction of 
fossil fuel consumption, which is currently the largest contributing factor to global warming 
(Quéré et al. 2019; Cansino et al. 2010). 

 Energy sources are broadly categorized as one of three types: fossil fuels, renewable 
energy, and nuclear power. The fossil fuels category includes coal, natural gas, and 
petroleum. The renewable energy category includes hydroelectric power, geothermal 
energy, solar power, wind power, and biomass. The vast majority of energy consumed both 
at the national and international level is derived from fossil fuels. For example, 78 percent of 
the energy consumed within the United States in 2017 came from fossil fuels, while just 11 
percent came from renewable energy sources (EIA 2018, Table 1.3). Broadly speaking, there 
are two non-exclusive policy approaches to reducing fossil fuel emissions: make fossil fuel 
emissions costlier through a tax on carbon emissions, or make renewable energy sources 
less costly through subsidies. A tax on the purchase of a gas-powered car is an example of 
the former and a subsidy for the purchase of an electric vehicle is an example of the latter; 
both are designed to reduce emissions, but through opposing incentives.

ECONOMIC THEORY: TRANSPORTATION EXAMPLE

 This section of the article focuses on how consumers respond to subsidies and taxes, using 
existing markets for electric vehicles and traditional gas-powered vehicles as an example. The 
United States Environmental Protection Agency (EPA) estimates approximately 29 percent of 
greenhouse gas emissions are produced through transportation and recommends a transition 
to electric and hybrid vehicles to combat this, conditional on successfully converting the 
energy grid that powers them to renewable energy sources (EPA 2019). The EPA likewise 
estimates the average car emits approximately 4.6 metric tons of CO2 per year, and 8,887 
grams of CO2 are emitted per gallon of gasoline burned (EPA 2018). Given these facts, a 
critical element of reducing carbon emissions in the United States is the overhaul of the US’ 
current transportation system. In addition to promoting the use of public transportation and 
emission-free options such as bicycling and walking, reducing emissions is contingent on 
moving away from a fossil fuel-dependent transportation system.

HOW SUBSIDIES AND TAXES AFFECT THE MARKET

 Subsidies are designed to make a good relatively less expensive for consumers to purchase 
by either reducing companies’ production costs or by directly reimbursing consumers for 
the purchase. If the government subsidizes electric vehicle production, the companies that 
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manufacture the vehicles internalize a portion of the economic benefit before transferring 
the remaining benefit on to consumers in the form of lower prices. The effect of subsidizing 
electric vehicle production is shown in Figure 1a.

 Figure 1. Economic Theory of Market Responses
1a. Electric Vehicle Subsidy:
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1b. Tax on Gas-Powered Cars:

 In the absence of the subsidy, consumer surplus—the aggregate consumer welfare, 
meaning the difference between what customers actually pay and what they are willing to pay 
for a good—is represented by area AB in Figure 1a. Producer surplus—the aggregate producer 
welfare, which is the difference between the price suppliers would be willing to sell the good 
for and the price the good actually sells for—includes area CD. After the introduction of 
the subsidy, the market price for electric vehicles decreases from P1 to P2 and the quantity 
demanded by consumers increases from Q1 to Q2.

 Both consumers and producers are better off, as their respective surpluses become 
equivalent to ABCHG and DCBE following the implementation of the policy. However, 
the market as a whole is worse off due to the expense born by the government; the amount 
that the government pays to fund the subsidy, represented by BEFGHC, is larger than 
the combined increase in welfare experienced by producers and consumers. Looking 
exclusively at this transaction (i.e., without considering the correction of the externality and 
anticipated environmental benefit), the existence of the subsidy renders the market worse 
off as a whole. 

 While a subsidy makes electric vehicles comparatively less expensive in order to 
encourage consumption, a tax on gasoline-powered vehicles discourages consumption by 
making them relatively more expensive. The government could place a tax on manufacturers 
producing gas-powered vehicles with the goal of reducing emissions by increasing the price 
of the cars. This will deter customers from purchasing the cars and, by extension, reduce 
the consumption of gasoline. Much of the tax burden will fall on the companies themselves; 
however, the companies will also raise the price of vehicles to partially shift the tax burden 
to their customers. The effect of a tax on the production of gas-powered vehicles is shown 
in Figure 1b. 
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 In the absence of the tax, the consumer surplus includes the region ABCE, and the 
corresponding producer surplus includes the region GHF. The region CDEFGH represents the 
negative externality, which is an economic estimate of the harm inflicted by vehicle emissions. 
Essentially, this graph reflects a disparity between the value consumers would assign to driving 
gas-powered vehicles based solely on their private use (P1) and the value consumers would 
assign to driving gas-powered vehicles if they included both their private use and the effects 
of its emissions on the broader public (P2). A significant policy challenge of implementing a 
carbon tax is identifying what the difference between P1 and P2 is; this  model assumes perfect 
information, which would allow the carbon tax to be set at the correct value.

 Introducing a tax on the production of gas-powered cars would increase the purchase 
price of the vehicles, resulting in a decrease in the number of gas-powered cars purchased 
from Q1 to Q2 in Figure 1b. It is important to note that, in terms of private welfare, the tax 
seems to leave both producers and consumers worse off—consumer welfare is represented by 
ABCE prior to the tax and is reduced to A post-tax, while produce welfare is represented by 
GHF prior to the tax and reduced to H post-tax. This is because the tax creates a deadweight 
loss (region EF) and transfers some of the consumer and producer surpluses into government 
revenue (region BCG). However, the harm generated by purchasing and driving gas-powered 
vehicles is substantially reduced with the tax; it is now represented by region D. 

 While the private market now has a deadweight loss, from a public goods perspective the 
tax reduces the harm experienced as a result of vehicle emissions. The negative externality has 
been internalized, meaning that the cost generated by the externality has been shifted from 
non-participants to the participants of the transaction. Continuing with the introductory 
airplane example in which flight-taker B generates emissions that harm nonflier A, placing a 
tax on flying results in person B essentially paying for the harm experienced by person A. 

HOW AN ELECTRIC VEHICLE SUBSIDY WILL AFFECT INDIVIDUAL 
CONSUMER BEHAVIOR

Subsidies drive consumer behavior differently depending on whether the subsidy amount 
is small or large relative to how much of the renewable energy source was already being 
consumed, as shown in Figure 2. In concrete terms, say there are two consumers with the 
same budget constraint of $60,000—meaning they could spend a maximum of $60,000 

on an electric vehicle if they 
consume no other goods (point B), 
or they could spend no money on 
an electric vehicle and consume 
$60,000 worth of other goods 
(point A). Both consumers will 
opt to consume somewhere on the 
line AB according to their personal 
preferences; in this example, the 
first costumer initially consumes 
at indifference curve Y10 and the 
second customer initially consumes 
at indifference curve Y20. 

Hines

Figure 2. Economic Theory of Consumer Behavior 
with a Subsidy 
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 Y10 indicates the first consumer is willing to spend less than the subsidy amount in the 
policy’s absence. If the subsidy is $20,000 and the consumer is willing to spend a maximum 
of $10,000 on an electric vehicle, then the first consumer has a new budget; it is possible 
to spend either $60,000 on all goods other than the electric car, or to take advantage of the 
subsidy and purchase an electric car worth $80,000 using the consumer’s $60,000 budget 
plus the subsidy. The subsidy therefore acts as a change in the price of an electric vehicle. 
The consumer’s budget line rotates from AB to AF for all car values below the subsidy 
and from line AB to line DE for all values above the subsidy amount. The consumer’s new 
optimal consumption bundle Y11 is likely at the budget line kink (point D). At this point, 
the consumer will spend exactly the subsidy amount on an electric vehicle and will spend 
their $60,000 income on all other goods. 

 In contrast, Y20 indicates that the second consumer is willing to spend more than the 
subsidy amount in the policy’s absence—this individual is willing to spend $40,000 on an 
electric vehicle. Because the subsidy is less than what the consumer was initially willing to 
spend, the subsidy acts as an increase in real income rather than a price change. This shifts 
the second consumer’s budget from line AB to line CE; however, because the consumer can 
only receive the subsidy if an electric car is purchased, the consumer can effectively only 
afford allocations on line DE. The second consumer’s new optimal consumption point Y21 

will fall on the line DE between points G and H. 

HOW A TAX ON GAS-POWERED CARS WILL AFFECT 
INDIVIDUAL CONSUMER BEHAVIOR

 Taxes are designed to deter consumption 
by making a good relatively more expensive, 
as shown in Figure 3. Suppose a consumer has 
a budget constraint of $60,000, represented by 
line AE. As in the previous subsidy example, 
the consumer can spend at most $60,000 on 
a gas-powered car if nothing else is purchased 
(point E) or $60,000 on everything other than the 
car (point A). The consumer’s optimal purchase is 
a combination of the two located at Y10. 

 Following the implementation of the tax, 
the consumer’s budget constraint will rotate 
inwards from AE to AB as the gas-powered 
car becomes relatively more expensive. The 
consumer will likely optimize at Y11. This means the consumer is willing to spend less on a gas-
powered car and less on all other goods in the short term, assuming that individual still opts 
to purchase a gas-powered car. In the long term, the consumer has greater ability to pursue 
transportation alternatives that are relatively more affordable and produce lower emissions.

Figure 3. Economic Theory of 
Consumer Behavior with a Tax
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SUBSTITUTES AND ELASTICITY OF DEMAND

 Both subsidies and taxes depend on customers’ responsiveness to price in order to be 
effective. This article assumes electric and gas-powered cars are substitutes, meaning an 
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individual looking to purchase a car would be willing to consider either option and would be 
responsive to price incentives designed to encourage the purchase of an electric vehicle instead 
of a gas-powered car. Own-price elasticity refers to the change in quantity demanded of a good 
given a percent change in the price of that good. Cross-price elasticity refers to the change in 
quantity demanded of a good given a percent change in the price of a substitute for that good.

 Research on the elasticity of demand for electric and gas-powered cars, which measures 
how demand changes for one vehicle type in response to a change in the price of the other, 
is limited. A study by Xing, Leard, and Li (2019) comparing the price elasticities of ten 
vehicles including gas-powered cars, battery-powered electric vehicles (BEVs), standard 
hybrid electric vehicles (HEVs), and plug-in hybrid electric vehicles (PHEVs). The study 
found that average own-price elasticity of demand for the gas-powered vehicle sample was 
-2.87 and the average cross-price elasticity was 0.05, while the average own-price elasticity 
of demand for the electric vehicle sample was -2.64 and the average cross-price elasticity 
was 0.03 (Xing, Leard, and Li 2019, 34). In a hypothetical market in which consumers want 
to purchase 100,000 of each type of vehicle, the following would be expected to occur: a 25 
percent increase in the price of gas-powered vehicles due to a tax would result in consumers 
purchasing 71,850 fewer gas-powered vehicles and 1,260 additional electric vehicles relative 
to the no-policy counterfactual, while a 25 percent decrease in the price of electric vehicles 
due to a subsidy would result in consumers purchasing 740 fewer gas-powered vehicles and 
66,050 additional electric vehicles relative to the no-policy counterfactual.

 The real-world numbers will vary depending on the size of the tax or subsidy implemented. 
However, these results suggest that both subsidies for electric vehicles and taxes to increase 
the price of gas-powered vehicles can shift consumer demand toward electric vehicles, but 
that the larger effect would occur with respect to consumer demand for the type of car directly 
affected by the regulation. From an economic theory standpoint, taxes affect behavior across 
the entire market and have the potential to change a larger number of consumers’ behavior; 
because subsidies are optional, their effectiveness is only as good as the rate of participation.

DISCUSSION 
 This section aims to evaluate both policies in their real-world applications, and expands 
on the vehicle discussion to include renewable energy subsidies and taxes on carbon emitters 
more broadly. Arguably, the weakest aspect of renewable energy subsidies is that they offer 
a reward but do not force changes in consumption patterns. Additionally, subsidies require 
government funding, which means they may remain politically unfeasible even if they 
are effective. Likewise, a major limitation of the carbon tax is how the burden of the tax is 
distributed. Even if the government has sufficient information to accurately set a price either 
directly on emissions or on purchases that contribute to emissions, the price with the tax 
added may be high enough that consumers actively oppose the policy because the impact it 
has on their immediate welfare is intolerable. 

ARE SUBSIDIES ECONOMICALLY FEASIBLE?

 Subsidies require funding, which in turn requires government revenue. Funding a subsidy 
would require the government to either spend less on other services and provisions or raise 
taxes. Subsidies may be economically feasible, but they may not be politically feasible if the 
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mechanism by which they are funded lacks sufficient public support. Looking at emissions 
reduction targets broadly, a study comparing the relative cost of implementing renewable 
energy subsidies and implementing a tax on carbon to achieve the same reduction in emissions 
found that subsidies are the higher-cost policy. Making renewable energy sources cheap and 
accessible enough to radically decrease fossil fuel consumption is a substantial investment 
(Gerlagh and van der Zwaan 2006, 36-37).

ARE CONSUMERS RESPONSIVE TO SUBSIDIES IN ACTUALITY? 

 Economic theory suggests subsidies benefit individuals who spend more than the subsidy 
amount to a greater degree than individuals who spend less than the subsidy amount in its 
absence; this implies individuals who are most likely to take advantage of the subsidy have 
relatively high incomes. As a result, subsidies have the potential to be economically regressive 
policies. There is evidence to support this concern. In 2012, the Congressional Budget 
Office (CBO) conducted an evaluation of the federal income tax credit for electric vehicles, 
which functions akin to a subsidy, and found an estimated 70 percent of the electric vehicles 
purchased would have been purchased in the absence of the subsidy (CBO 2012, 15). In 
other words, the subsidy benefits individuals with relatively high incomes who are already 
motivated to reduce their carbon footprint, rather than actually changing consumer behavior 
by encouraging individuals who would not otherwise have purchased an electric vehicle to do 
so (CBO 2012, 15). 

 A subsequent study by Li et al. (2017) found similar results—an estimated 60 percent 
of electric vehicles would have been purchased in the absence of the subsidy (Table 9). This 
reflects the limitation of subsidies as incentives; participation is optional, and if the value 
of the subsidy is low relative to the price of the good, it will not necessarily change patterns 
of consumption. In the United States, the current value of the electric car subsidy is too far 
below the price of the vehicles to result in a radical transition.

WILL SUBSIDIES DECREASE EMISSIONS?

 All fully electric vehicles produce zero direct emissions, and PHEVs produce fewer 
emissions than traditional gas-powered cars (DOE 2019). However, the absence of tailpipe 
emissions does not translate to a clean carbon footprint. Research suggests if an electric 
company supplies energy to a community that is derived from a portfolio including both 
fossil fuels and renewable sources, and if the company receives a subsidy for renewable energy 
generation, then consumers will respond to the lower price of energy by consuming more 
energy. However, because the portfolio is mixed, the increase in energy consumption will 
include increased consumption of both the renewable energy and the fossil-fuel derived 
energy (Murray et al. 2014, 571-573). This is particularly relevant regarding the transition 
to an electrified transportation fleet; electric vehicles do not eliminate emissions if they are 
powered by electricity generated by burning fossil fuels (EPA 2019). 

IS A TAX-BASED APPROACH TO REDUCING EMISSIONS EQUITABLE?

 Research conducted by the Centre for Climate Change and Economics Policy and the 
Grantham Research Institute on Climate Change and the Environment identified two key 
reasons that the public is averse to carbon taxes: concerns that personal costs would be too 
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high, and that the taxes would be regressive, meaning that lower-income households would 
pay disproportionately more of their income in these taxes (Bassi et al. 2017, 7). A case study 
on the carbon tax in France, which applies to gasoline and other CO2 emitters, found evidence 
to support concerns that emissions taxes are economically regressive (Berry 2019). The 
economic impact of the carbon tax was nearly three times greater on the poorest ten percent 
of the country than the wealthiest ten percent due to the difference in tax to income ratio (85). 

 In addition, the rising cost of energy increased the number of French citizens in fuel 
poverty—defined as households spending ten percent or more of income on energy (CGDD, 
2016, as cited in Berry 2019, 84)—by 200,000 individuals (86). In addition to spending 
proportionately more of their income on energy, low-income consumers likely also have 
fewer opportunities to transition to more environmentally-friendly options; buying a more 
fuel-efficient vehicle or an electric car requires a level of disposable income that many may 
not have even before the implementation of the carbon tax.

IF A TAX TO REDUCE EMISSIONS IS NOT INHERENTLY FAIR, CAN IT BE MADE SO?

 A unilateral tax on gas-powered cars, or a tax on carbon emissions overall, is not designed 
to be income-sensitive or sensitive to variations in transition costs. If a tax is implemented, 
an approach to equalizing the burden of the policy would be to use the tax revenue to benefit 
those individuals hurt most by the tax. This could be done by reducing the income tax 
owed by individuals living in fuel poverty, or by providing additional funding for goods and 
services that allow them to reduce their non-fuel expenditures. If the bulk of the tax burden 
were incurred by industries, the tax revenue could be used to reduce corporate income tax. 
Additionally, a carbon tax could be used to increase the subsidy amount for electric vehicles 
to promote the transition to an electrified transportation fleet.

POLICY IMPLICATIONS AND CONCLUSIONS
 Literature on the relationship between the policies and real-world consumer responses 
suggest that both policy alternatives are viable options for reducing emissions from gas-
powered vehicles in the United States, but neither policy is an environmental silver bullet. To 
be effective, subsidies need to be sufficiently high to change the behavior of middle- and low-
income households; if they are too low, they merely act as financial rewards for higher-income 
households that would likely have purchased electric vehicles in the absence of a subsidy. 
Alternatively, a tax on gas-powered cars would indirectly decrease fossil fuel consumption 
and avoids the participation dilemma that characterizes subsidies, but the financial burden 
can be inequitable based on the country’s socioeconomic stratification.

 Assuming that the primary policy goal is to directly address climate change as a negative 
externality, a tax is the more effective policy; while subsidies encourage consumers to 
purchase more electric vehicles, they do not directly correct for the externality in the market. 
However, if the policy is implemented broadly as a tax on all carbon emissions, it is also the 
considerably more disruptive option. The backlash in France against higher fuel prices reflects 
that policymakers need to successfully convince the public to support something that will cost 
them in the short term in order to achieve a long-term benefit they may never see, otherwise 
carbon pricing policy will fail. Policymakers face a significant challenge: they must minimize 
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the short-term costs to the public while still implementing policy aggressive enough to meet 
emissions reduction targets. 

 For this reason, complementing a carbon emissions tax by subsidizing renewable energy-
based means of transportation may be a viable approach to maximizing the effectiveness of the 
tax by minimizing the cost to consumers. This would also likely reduce the political backlash 
triggered by the tax. Using the government revenue generated by the tax, transportation 
subsidies could be implemented to make low and zero-emission alternative means of 
transportation more affordable for low-income households. An alternative to relying on 
subsidies to reduce the burden would be to reduce income taxes by the amount of revenue 
generated by the carbon tax, stratified to benefit low-income households to the greatest 
extent. There are likely other alternatives to making the policies tolerable to the public, but the 
literature and economic theory suggest that in order to reduce transportation emissions and 
address climate change as a negative externality, a price on carbon will be effective without 
subsidizing renewable energy, but a subsidy will not be as effective as a stand-alone policy as 
a tax on carbon would be.
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