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Abstract
Fuel taxes for transportation represent one of the most
potent and readily available policies to address increasing
global greenhouse gas emissions. Yet, they are pilloried by
politicians because of their supposedly regressive impacts
to the poorest populations.
Research from both OECD and non-OECD countries, however, suggests such arguments are disingenuous and that
fuel taxes are often neutral or even progressive in their
impacts. Transport fuel taxes function like luxury goods in
many countries, particularly low income countries, so tax
burdens fall on wealthier individuals rather than poorer
ones.
This paper summarizes the findings of a recent book with
more than twenty empirical case studies of the effects of
fuel taxes for different nations. According to the studies,
fuel taxes are strongly progressive throughout Africa and
the big Asian countries. In middle income countries in Latin
America and in Europe they are often neutral. Tax regressivity in the United States can be corrected with effective
revenue use.
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Introduction
Climate change policy as it stands in 2013 has made severely insufficient progress since the signing of the Kyoto
Protocol in 1997. Instead of nations signing on to a single
comprehensive climate agreement, individual countries
are searching for elements and ideas with which to start
pursuing their own policies.
As a result, many national governments and inter-governmental groups are looking for different types of climate
solutions. One policy that has long been recognized as useful for reducing greenhouse gases is to increase the cost
of transport fuel, first through removing subsidies, then by
instituting taxes on the carbon content of those fuels. Emissions from transport fuel are a major contributor to climate
change; all transport accounted for 22 percent, and road
transport specifically accounted for over 16 percent of carbon dioxide emissions in 2010 (IEA 2012).

on whether they have higher or lower budget shares for
fuel than the rich.
Research on the economic effects of fuel taxes from
around the world suggests that fears about their regressivity may be overstated and that the poor may not suffer
unduly from their use. In this paper, we summarize how
people in different income categories are affected and
how they react to fuel taxes, how their behavior changes
over time can lead to significant CO2 reductions, and how
low-income communities may be sheltered from regressive impacts. For the purposes of this discussion, we focus
only on transport fuels used in motor vehicles, though we
survey both Organisation for Economic Co-operation and
Development (OECD) and non-OECD countries.

Fuel taxes are among the most common forms of indirect
carbon taxation. They are, however, unpopular policy choices in many parts of the world because they raise the price
of gasoline, and gasoline prices can be a potent trigger for
civil unrest. In 2012, Nigeria and Indonesia saw widespread
and at times violent protests against government plans to
reduce subsidies for petrol. Protesters often claimed the
price increases would disproportionately impact the poor.
Concerns about negative impacts of higher gasoline prices on poor populations, especially in developing countries, are an oft-recurring part of the discussion about the
effectiveness of fuel taxes as regulatory instruments. It is
an empirical question whether the poor stand to lose or
benefit from taxation of fuels. The results depend largely

Fuel price increases often lead to civil unrest due to concerns about
their impacts to the poor.
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Effects of Fuel Taxes
Taxing automobile fuel will have both economic and
environmental effects, but to understand how fuel taxes
may impact people in different countries, it is first helpful
to understand how people react to changes in the price of
fuel generally. Demand for fuel in any country is determined
by income, price at the time of purchase, and historical
factors that contribute to the amount of fuel used, such
as type and number of cars on the road, available public
transportation options, and the extent and condition of
the country’s roads. When prices change, it takes time for
consumers to adjust their behavior because there are not
many viable substitutes for transport fuel consumption,
especially in car-dependent societies, meaning that fuel
is generally an inelastic good in the short term. Research
suggests that short-term elasticities fall between –0.2 and
–0.3, meaning that consumers will consume similar amounts
of fuel within a year of a price increase (Sterner 2012).
Over the long term, consumers discover transportation
alternatives, such as using more public transit or swapping
out older, gas-guzzling cars for newer, more efficient ones.
In fact, not accounting for demand responses can overstate
regressivity significantly (West and Williams 2012). Longterm price elasticities are about three times greater than
in the short term, falling between –0.6 and –0.8 (Sterner
2007). It is important to note that while these elasticities
are generally applicable to gasoline, they may not hold
for alcohol or other fuel types used in different countries.
The difference between short-term and long-term
elasticities is important because consumers’ inability
to change their behavior in the short term is one of the
factors that fuel strong protests to the removal of subsidies
or the application of taxes. This dynamic matters because
nations do not tax fuels equally, and different approaches
to fuel taxation result in different final prices to which
citizens must adapt. Fuel taxes are the main culprit for
determining fuel price differences among countries. For
example, European countries tax petrol at much higher
rates than other OECD countries, and as a result, they
experience much higher prices, as shown in Figure 1. On
average, western European countries apply a US$1.19 tax
to every liter, whereas the average tax in non-European
countries is around US$0.35 per liter (Sterner 2012). The
result is that Italians and the British use just a fraction of
the amount consumed per capita in the United States.
Despite the unpopularity of fuel taxes, the case for
raising them in many countries is compelling from
an environmental perspective. While the original
motivations to employ fuel taxes may have been to
fund the construction and maintenance of roads and
public transit, the taxes have also been shown to have
robust environmental benefits, especially in reducing
greenhouse gas (GHG) emissions. Fuel taxes represent the
most consistently applied climate policies in the world,
even if that was not the original intent behind them.

6

They have, in fact, already had a substantial impact on
GHG emissions. Research conducted by Sterner (2007)
suggests that if all OECD countries had fuel taxes as low
as those in the United States, consumption of gasoline
would be 30 percent higher than current use; in contrast,
if all OECD countries had gas prices that correspond
with those in high fuel tax countries, such as the United
Kingdom or the Netherlands, fuel consumption would be
reduced by 35 percent and carbon emissions from the
transportation sector would be 36 to 44 percent lower
within the range of long-term elasticities.

Figure 1a) Gasoline prices in US$/Gallon since 1980 (2005 PPP Adjusted Prices)

Figure 1b) Gasoline fuel consumption per capita (kg of oil equivalent)

There are clear benefits—both environmental and also
fiscal, as many countries struggle with serious budget
deficits—to increasing the price of gasoline in developed
and developing countries alike, yet efforts to reduce
subsidies or increase taxes invariably generate political
controversy, partly due to the strong lobbying of oil
companies and partly because the pain consumers feel in
the short term will motivate election-minded politicians,
but also because there is genuine concern about the
impacts of higher fuel prices on the poor. Conventional
wisdom says that higher gas prices will hurt lower-income
families and households the most simply because they
are poor.

Nigerians protest against removing fuel subsidies in January 2012.
Source: Str/EPA

The January 2012 protests in Nigeria demonstrate that
conventional wisdom is compelling enough to mobilize
an aggressive and well-organized response. Protests and
later riots spurred on by labor unions and an emergent
middle class helped bring the country to a standstill after
it repealed its fuel subsidy. The Nigerian government was
forced to reinstate some of the subsidy after a week of
demonstrations. Three months later, the government of
Indonesia was similarly forced by widespread and violent
protests to back away from a plan to remove some of its
oil and gas subsidies, which constituted 15 percent of the
country’s budget in 2011. These stark examples highlight
worries that higher gas prices will result in both more
pressure on people already struggling to get by with few
resources at their disposal and also serious threats to
governments.

Understanding Fuel Tax
Incidence
Do worries that increasing fuel prices will most negatively
impact poor households mesh with current economic
knowledge and study? The answer is not what one might
expect, based on news reports. While research from the
past three decades shows that consumptive taxes can be
regressive, especially when considering annual income
(Pechman 1985), this is not always the case. The argument
for the regressivity of fuel taxes is essentially that while
rich households purchase more gasoline and therefore
pay more taxes in absolute terms, the fuel taxes might
constitute a larger fraction of a poor household’s budget,
in which case the tax burden would fall disproportionately
on the poor. Clearly this is an empirical question, and it
might vary from country to country. Fuel Taxes and the
Poor (Sterner 2012) is a book with case studies from more
than 20 countries on which this policy brief is built.
Figure 2a shows the tax burden for income deciles as
measured by annual income in six European countries. It
does indeed show regressivity (although very weakly) for
five out of six countries across most deciles, but results
for Serbia exhibit progressivity. Annual income, however,
may not represent the ability of households to adjust to

Figure 2a. Fuel tax impacts by income decile for selected European
countries as measured with annual income.

Figure 2b. Fuel tax impacts by income decile for selected European
countries as measured by annual expenditures.

fuel taxes over time; Poterba (1989, 1991) has shown that
regressivity based on annual income measurements can
be easily overstated. For instance, it does not account for
low-income households with sizable wealth (e.g., retirees)
or increasing future earnings (e.g., students).
An alternative measure is to represent a household’s
ability to anticipate future income changes and well-being
through lifetime income. Since economists cannot wait to
ascertain a household’s earnings over its lifetime, they
use a proxy by measuring a household’s consumption
patterns through annual expenditures. The incidence
of fuel taxes becomes more neutral when measured
by lifetime income, as shown in Figure 2b. While some
regressivity remains between deciles, the tax incidence
appears to be more neutral across income groups, most
notably in Spain and France.
Determining whether fuel taxes are progressive or not is
a good first step, but to fully understand the incidence of
fuel taxes, measuring the degree of progressivity is the
logical next step. Any given tax may not be universally
progressive or regressive; for example, some goods may
be consumed most by the middle classes, so a tax that
might be progressive in relation to the poor could become
regressive in relation to the rich.
To give an overall picture of the progressivity or
regressivity of a tax, economists most commonly use
the Suits or Kakwani index. These indices, similar to the

1. Figure 4b shows that Germany has this type of dynamic where the tax is progressive for the bottom seven deciles, but regressive for the top three.
2. For a full description of the indices, see Suits 1977 and Kakwani 1977, respectively.
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other petroleum-based fuels like kerosene and other
household fuels may be covered by fuel taxes, and at least
kerosene taxes are typically very regressive. Furthermore,
consumers do change their consumption patterns in
response to a tax—that is, after all, the purpose—and
they may do so to different extents. For instance, the poor
may have higher price elasticities, which would suggest
less regressivity or more progressivity. Finally, taxes will
generate a great deal of revenue, some of which could be
used to compensate low-income populations in the case of
regressivity. This issue is a concern particularly in developed
countries, where fuel taxes may be more regressive.

Finding Progressivity in South Africa

Figure 3. Curve used to calculate the Suits index. The 45° axis denotes
a flat tax; the curve shown is for a progressive tax.

Gini coefficient, summarize the relationship between
cumulative taxes paid and cumulative income earned by
households in the economy without using specific welfare
weights. Figure 3 is a graphical representation of the Suits
index, which depicts tax incidence with a range between
–1, which represents the most regressive outcome, and
+1, which represents the most progressive. A value of
0 signifies a proportional or neutral tax, shown by the
45-degree line. The axes of Figure 3 are shares in income
and shares in tax paid. Thus, along this line, the population
that has X percent of income also pays X percent in tax.
The area below the line indicates progressivity, and above
it, regressivity. The dotted line, then, shows a progressive
tax. Moving the line farther away from the neutral tax line
denotes a more progressive tax, and the same dynamic
applies to the regressive area as well. The Kakwani index
is closely related, but it accounts for existing income
inequality and may be more useful from a welfare
perspective. We refer to the more common Suits index
throughout this paper.
In addition to the definition of income, discussed above,
we need to consider a few other important methodological
issues when determining the incidence of fuel taxes. One
is the indirect effect of fuel taxes on other goods that
rely on fuel use. This aspect is especially important in
developing countries, because while the poor may not
be directly impacted by fuel taxes, as they do not own
cars, they could be substantially affected indirectly by
rising costs for goods that rely on fuel, such as public
transportation and food. This argument is often made
and is thoroughly investigated in a number of chapters on
various countries in Sterner (2012).
Another issue of concern is that while gasoline is far and
away the best understood fuel in terms of demand studies,
8

For an example of how to gauge fuel tax incidence with the
methods described above, we turn to South Africa. As one
of the four countries that form the BASIC negotiating bloc
(Brazil, India, and China are the other three), South Africa
combines robust economic growth with the troubles of
twenty-first-century development, including high levels
of air pollution and abject poverty. It also possesses a
very energy-intensive economy. A fuel tax may be a useful
policy to achieve both greenhouse gas and local pollution
reductions and stimulate the use of renewables, but if it
were to exacerbate inequity, it probably would not last long.

Figure 4. Share of household income spent on transport fuel from
income deciles in South Africa.

Chitiga et al. (2012) examine whether different types of fuel
expenditures in South Africa are regressive or progressive,
and then determine the potential progressivity of fuel
taxes. The researchers use household surveys to measure
annual expenditures on energy products and how those
changed with increased fuel prices, then employ annual
expenditures (in place of lifetime income) to characterize
the effects of the tax on the well-being of households.
The results show that direct fuel use in private transport
(e.g., cars) is generally progressive, as shown in Figure
4. Accounting for indirect fuel expenditures, like public
transit and taxis, maintains progressivity for the bottom
70 percent of households, but not the top 30 percent,
implying that middle-class households most depend on
transportation services.

Using the annual expenditure measure, Chitiga et al.
(2012) show that fuel taxes in South Africa can be
progressive. They are strongly progressive when only
accounting to direct transport fuel use, most heavily
impacting the top 20 percent of households. If fuel taxes
result in increased public transport costs, the tax burden
lands on all income groups, but it impacts the middle 20
percent most of all, suggesting that designing fuel taxes
for the country requires careful consideration of impacts
to the middle class. In contrast, a fuel tax on kerosene,
which poor and rural households often use for heating, is
strongly regressive.

Fuel Taxes Around the World
Research on South Africa shows that well-designed fuel
taxes can be progressive, but does this result hold for
other countries, and is there a difference in distributional
impacts between developing and developed countries?
Here we summarize economic studies conducted for
selected countries included in Sterner (2012).

Progressivity Across the Developing World
The general findings from studies for developing countries
included in Sterner (2012) are that in almost all of them,

Subsidies also play an important distributional role in Mali,
where the bottom and top 20 percent of households feel
the greatest impact from fuel price increases, but the rich
benefit most from existing government subsidies due to
their high fuel consumption (Kpodar 2012). Additionally,
the poor and rich use different fuels; a kerosene tax is
regressive because the poor use it as a fuel more, but
a gasoline tax has progressive effects. Mali may be well
served to reform current subsidies and improve social
safety nets to gird the poor against oil price increases.
Latin America also has potential for progressivity, but not
quite as much. Sterner and Lozada (2012), for instance,
find that in Mexico, the burden from a fuel tax would
be neutral or perhaps slightly regressive, as shown in
Figure 5. In this instance, indirect fuel use from public
transportation plays a key role. When considering
only direct fuel use in private vehicles, a tax is strongly
progressive. Including indirect use through public transit,
however, brings the tax effects back to neutral or causes
them to be a little regressive. It should be noted that this
study uses annual income as a measure; if the data were
available to use annual consumption, the results may
prove to be fully neutral or even progressive.
Similar findings appear in Costa Rica, where Blackman et
al. (2012) show that a gasoline tax is progressive, but a
diesel tax is regressive because it is the primary fuel for
public transportation. Both fuels are inelastic in the short
term, but the impacts to poor households would likely
be modest. Moreover, Costa Rica has options to protect
the poor through differential taxes or using revenue to
subsidize bus travel.

The Indian Experience

Figure 5. Fuel tax expenditures as percent of total income in 11 selected
countries.

fuel taxation is quite akin to taxation of luxury goods and
is in fact progressive. Figure 5 below shows the tax burden
from fuel taxes across income deciles for 11 countries,
and all of them exhibit either neutrality or progressivity
to some degree.
While the experience for developing countries is similar,
there are some regional differences. For much of Africa,
opportunities for progressivity exist in many countries.
For example, fuel taxes are progressive across all income
classes in Ethiopia, even when accounting for public
transit (Mekonnen et al. 2012). In Ghana, Akpalu and
Robinson (2012) show that fuel subsidies intended to
lower transport costs for the poor actually have regressive
effects, implying that a tax on fuel would be progressive.

The fuel tax incidence patterns for developing countries
are auspicious for those worried about protecting the
poor, but do the same patterns hold for the world’s largest
greenhouse gas emitters? To help answer the question,
we look to India, which not only is one of the world’s
fastest-growing economies and biggest GHG emitters, but
also has a highly regulated energy sector. The country is
a useful example to analyze fuel tax impacts in a rapidly
developing nation with a wide gap between the rich and
the poor.
Regressivity is especially important in the Indian context
because any regressive taxes will exacerbate the already
extreme inequity in the country. Datta (2012) aims to
present a complete distributional impact picture in India
by including all fuels in his analysis and looking at indirect
tax effects beyond public transit.
Figure 6 shows the combined budget share for all fuels
and implies that a fuel tax would be progressive because
richer households spend more on fuel. The pattern is more
pronounced when considering only transport fuels, as 80
percent of households do not purchase diesel or gasoline.
9

Figure 6. Budget share of all fuels across income deciles for India.

Where taxes would be applied or subsidies removed
matters a great deal. Poor households use kerosene
for lighting, some cooking, and transit, whereas rich
households spend more on liquid petroleum fuels for
transit and use coal for lighting. Datta (2012) finds that
a gasoline or diesel tax would be highly progressive, as
would a proportional tax on all fuels, but a kerosene tax
would be regressive.
When considering indirect effects, Datta shows that
the overall patterns do not change and a transport fuel
tax remains progressive. Using the Suits index, he also
disproves conventional wisdom by showing that indirect
impacts themselves have a neutral effect on the poorest
households. Increased transport costs are responsible
for less than a third of indirect prices changes across
all deciles. They also rise with deciles, indicating that
in India, unlike other developing nations, the rich use
public transit more than the poor, and the indirect effects
actually increase the progressivity of fuel taxes.
These progressive effects could be dampened, however, if
food crops and other commodities for which the poor have
high budget shares are sensitive to fuel price changes.
Datta investigates the tax sensitivity of all sectors and
finds that agriculture is not very sensitive to fuel tax and,
in fact, few fuel-sensitive sectors affect the poor more
than the rich, so the progressivity finding is reinforced.
These findings also highlight the value of looking beyond
public transport to determine indirect effects of fuel taxes.

Tax Neutrality in Europe
Fuel taxes are progressive for many developing countries,
but the same is not necessarily true in developed countries,
where automobiles evolved along with economic growth
over the past century. Europe not only was on the leading
edge of incorporating the automobile into daily life, but
it also is the leader in developing tax policies to address
the externalities associated with extensive auto use. For
Americans, the continent is synonymous with high gas
prices because of the comparatively high taxes placed on
petrol and diesel. Over the long term, though, fuel prices
become more elastic, so populations adjust their behavior
to reduce their fuel use and may be more amenable to
future tax hikes.
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High taxes do not denote regressivity, but would an
increase in fuel taxes have a regressive outcome?
Sterner and Carlsson (2012) analyze seven countries to
answer that question. They find a small variation among
countries based on current tax levels and other factors,
but some weak regressivity for all countries when using
annual income as a measure. This finding does not hold
for Serbia, where the population is poorer and has less
access to cars (see Figure 2a). When annual consumption
is the measure, regressivity disappears for a few countries,
but the changes are so small that fuel tax incidence is
essentially neutral for all of the countries except Italy (see
Figure 2b). These findings do not change when taking into
account indirect effects on public transit. Ščasný (2012)
finds similar dynamics for the Czech Republic, where a fuel
tax is mildly regressive, due in part to all income deciles
having similar budget shares for fuel. Both studies suggest
that use of revenue to compensate poor households
could easily offset any regressivity and turn fuel taxes into
progressive policies.

Revenue Use Matters in the US
Recycling tax revenue to protect low-income groups is
an especially critical concept in the United States, the
country most well studied in terms of tax incidence.
Previous research has identified fuel taxes in the United
States as regressive (Metcalf 1999), though welfare
measures do make a difference in the characterization of
the tax (Poterba 1989). Hassett et al. (2012) investigate
the influence of welfare measures on incidence estimates
and compare results for three different measures: annual
income, annual consumption, and lifetime consumption.
They underscore that year-to-year fluctuations in
household income make annual income a problematic
measure, but annual consumption as a proxy for lifetime
income can only mitigate the bias toward regressivity.
They construct a lifetime consumption measure that
mimics a household’s “typical” path and use it to show
that gasoline taxes are less regressive than annual income
measures would suggest, but they are still regressive.
If the government takes action to recycle revenue back to
consumers, fuel taxes in the United States quickly become
progressive. West and Williams (2012) find that when
nothing is done with fuel tax revenue, all income classes
are negatively affected, but the rich are impacted less.
Luckily, there are multiple options to return revenue to
households to ensure that they are not unduly impacted.
West and Williams also examine how regressivity changes
when tax revenue is returned to households as a cut in
labor taxes and as a single uniform lump-sum rebate.
They find that the labor tax cut is a progressive policy,
but it is not enough to fully offset regressivity, though
the tax is closer to neutral. The lump-sum rebate is a
net progressive policy because it makes the poorest 20
percent of households better off than they were before
and offsets the costs to the next lowest 20 percent. The
top 60 percent of households, however, are worse off
than they were before the tax.

Bento et al. (2012) construct a more complete model of the
US automobile market to also estimate the distributional
consequences of tax revenue use. The authors consider
three types of revenue use: rebates that are equal or flat
for all income groups, rebates based on household income,
and rebates based on the household’s share of vehicle
miles traveled (VMT). They find, as West and Williams did,
that a flat rebate to all households more than offsets the
tax burden on poor households while richer households
experience welfare loss; the policy is on net progressive.
For the income-based rebate, middle-income households
suffer the greatest welfare losses because they drive the
most miles in relation to their income and thus are not
fully compensated for price increases. The VMT rebates
exhibit a mostly flat impact across income groups, though
rich households experience greater welfare loss.
An extremely useful finding from this study is that even
when other factors, such as capital changes from taxinduced changes in car prices, are included in the analysis,
the results suggest that the price of gasoline and the type
of revenue transfer are the critical sources of household
welfare impact, lending more credibility to incidence
studies that use only partial-equilibrium models. Overall,
these studies imply that regressivity from fuel taxes in the
United States can be overcome by directing a portion of tax
revenue back to households and that lump-sum transfers
may the best policy mechanism to ensure progressivity.

Conclusion
Taxing greenhouse gas pollution is the most potent policy
instruments currently available to all nations to address
climate change. Fuel taxation is one of the most common
forms of GHG taxation, but it is strongly resisted by various
lobbies in many countries. An argument often wielded
against taxes is that they are overly detrimental to the
poor. Economic research indicates, however, that this is
not necessarily the case. In most developing countries,
fuel taxation is quite akin to taxation of luxury goods
and is in fact progressive. The finding holds strongly for
African nations and Asian countries such as India, but less
so for Latin America.
The developed world exhibits somewhat different
patterns. In the relatively high-tax context of Europe,
fuel taxes can be essentially neutral when using lifetime
income proxy measures. In contrast, the United States is
one of the few countries in the world where a fuel tax
is regressive, though not to the degree often discussed
in political debates. Using revenue collected from the
tax can ensure that the incidence is on net progressive.
Lump-sum rebates distributed to households result in the
most progressive outcome; reductions in labor taxes are
not quite as progressive. Overall, it is clear that fuel taxes
are efficacious policies that, when designed properly, can
reduce air pollution and greenhouse gas emissions without
exacerbating inequality between the rich and the poor.
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