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Introduction
This brief paper provides information about the distributional impacts of tax and regulatory policy. It 
also addresses some misconceptions about the distributional impacts of carbon taxation. It is important 
to focus on energy policy more generally as the United States relies very little on energy taxes per se. 
On almost any measure of energy taxation, the United States ranks at or near the bottom among the 42 
countries tracked by the OECD (2018) in its energy tax database. Its primary energy-related tax is the 
combined federal and state excise tax on transportation fuels, largely for road vehicles. Figure 1 shows tax 
rates on gasoline for major developed and developing countries as reported by the OECD, where different 
countries’ currencies per unit of gasoline are converted into euros per ton of carbon dioxide. The relative 
magnitude of the bars indicates the relative taxation of gasoline across countries in dollars per gallon.   

While the United States taxes energy consumption at a relatively (and absolutely) low rate, various 
federal and state policies do have important distributional impacts. I focus here on tax preferences in the 
federal income tax and certain forms of regulation at the federal and state level.1 In addition, I discuss 
the distributional implications of carbon pricing to clear up some misconceptions. While of limited 
use currently in the United States (cap and trade programs in California and the Northeast), there is 
considerable interest in a national carbon tax as evidenced by the attention paid to the Climate Leadership 
Council’s plan.2  

Before turning to specific policies, let me define some terms. The burden of a tax is the impact on a 
household’s welfare, measured in dollars. This may be correlated with a tax payment made by a household 
but will differ for two reasons. First, whether a tax that I pay burdens me depends on how prices respond 
to the tax. If a $1.00 per gallon tax on gasoline were imposed and the price at the gas pump did not change, 

1.  State income taxes also provide a number of tax preferences for energy production or consumption. While not analyzed here, those 
preferences are likely to have distributional features similar to federal tax preferences that I discuss.
2.  The Climate Leadership Council’s plan is available at https://www.clcouncil.org/.  

https://www.clcouncil.org/
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then I would bear the full burden of the tax: gasoline would now be one dollar more expensive. But if the 
gas station lowers the pre-tax price of gasoline by one dollar, then the price I pay is unchanged and I bear 
no burden of the tax. The burden falls on the owner of the gas station, station employees, or wholesale 
suppliers.3  Demand and supply elasticities, as well as interactions among markets, will determine how 
prices adjust to a change in tax. A tax is progressive if the burden per dollar of a taxpayer’s income rises as 
income rises. It is regressive if the burden per dollar of income falls as income rises. The income measure 
used for this calculation may be income at one point in time (e.g., annual income) or income over a longer 
period of time (e.g., lifetime income). The latter measure is preferred as it tends to correlate better with 
household welfare.4

Existing Energy Taxes
The federal government levies an 18.4 cent per gallon motor vehicle tax on gasoline sold for on-road 
driving and a 24.3 cent per gallon tax on diesel fuel.  Those rates include a 0.1 cent per gallon tax to fund 
the Leaking Underground Storage Tank Fund. The remainder of the revenue is earmarked for the Highway 
Trust Fund. Most states also levy an excise tax on motor fuels. The national average state rate, as of 
September 2018, was 28.6 cents per gallon for gasoline and 30.2 cents for diesel.5 Fuel excise taxes at the 
federal level amounted to $37.8 billion in Fiscal Year 2017 (Historical Table 2.4, Office of Management and 
Budget 2018). In addition to these revenues, various other energy excise taxes raised roughly $1.6 billion 
in FY2017.6

When gasoline taxes are considered in isolation, most studies find them to be regressive. As Poterba 
(1991) first pointed out, the regressivity of the gasoline tax in particular (and excise taxes in general) is 
overstated when households are ranked by annual income. This result is driven by transitory fluctuations 
in income as well as lifetime earnings considerations. Some households may have high lifetime income but 
temporarily low current income (think medical students). If they base their consumption decisions in part 
on lifetime income expectations, they will have very high consumption to income ratios and so bias any 
distributional analysis of excise taxes in a regressive direction. This is also the case with temporary income 
fluctuations. Poterba’s results have been corroborated and extended by Bull et al. (1994) and Hassett et al. 
(2009) among others.  

Focusing on the distribution of the gasoline tax without considering the use of the revenue presents an 
incomplete picture, a point emphasized by Metcalf (1999) among others.  Bento et al. (2009) show that 
a 25 cent per gallon increase in the federal gasoline tax could take on any distributional form depending 
on how the revenues are used. A gas tax increase with a flat rebate is highly progressive, while a gas tax 
increase with funds used to lower the income tax is mildly progressive at low levels and steeply regressive 
at high levels.  

Bento et al. consider the distribution of the gasoline tax over racial and geographic dimensions as well. 
They find that poor, black households benefit somewhat more from a gasoline tax increase combined with 
a flat rebate of revenue than do white, Hispanic, or Asian households. That said, the variation across racial 
or ethnic groups is much less than the variation over income. Households in densely populated states tend 
to benefit more from a revenue-neutral gasoline tax increase with a flat rebate than do households in large, 

3.  The statutory burden of a tax refers to who is legally obligated to pay the tax. The economic burden refers to whose purchasing power 
is impacted by the tax. Economists care about the latter for measuring distribution.  
4.   The importance of lifetime income stems from the seminal work of Modigliani and Brumberg (1954) and Friedman (1957).
5.   See “How much tax do we pay on a gallon of gasoline and a gallon of diesel fuel?” U.S. Energy Information Administration, Sep-
tember 7, 2018, https://www.eia.gov/tools/faqs/faq.php?id=10&t=10.
6.  This includes a coal excise tax for the Black Lung Disability Fund, an oil spill liability tax, and inland waterway taxes.

https://www.eia.gov/tools/faqs/faq.php?id=10&t=10
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sparsely populated states though there are exceptions. Households in Nevada and Wyoming, for example, 
are lightly burdened by this tax reform.

Tax Preferences
Tax preferences—or more precisely, tax expenditures—are reductions in taxes relative to an ideal income 
tax designed to tax all (or nearly all) economic income. The administration’s FY 2019 budget submission 
lists $8.4 billion in energy-related tax preferences for 2018. The largest categories in FY 2018 were for 
production and investment tax credits for renewable energy and energy efficiency improvements in 
residential properties. For fossil fuels, the major tax preferences historically have been for expensing of 
intangible drilling costs, the use of percentage rather than cost depletion, and expensing of exploration and 
development costs.7 Metcalf (2018) found that for oil prices in the $75 range, these fossil fuel preferences 
primarily accrued to owners of oil and gas resources. This is especially true for oil whose price is driven by 
world market conditions.

Borenstein and Davis (2016) evaluated the benefits of tax credits for residential home weatherization, 
hybrid and electric vehicle purchases, solar panel investments, and other clean energy investments and 
found that these credits primarily benefit higher-income households. Taking the credits as a group, they 
find that the lowest 60 percent of the population receives about 10 percent of the credits while the top 
20 percent of the income distribution receives about 60 percent. For hybrid vehicles, the results are even 
starker: the top 20 percent of tax filers receive roughly 90 percent of the tax credits. Focusing on residential 
solar panel installation, Borenstein (forthcoming) also finds that most of the benefits of the federal tax 
credit accrue to high-income households in California. He does find that solar panel vendors appear to 
receive some of the tax credit benefits from higher-income households and that the greater ability to lease 
systems has shifted some of the tax benefits down the income scale.

Regulation
While the redistributive impacts of taxation are fairly well understood and the focus of policymakers, the 
distributional impacts of regulatory policy are less clear. I would argue that this is a much more important 
distributional policy lever than direct taxation or tax expenditures given the prevalence of energy-related 
regulations. As a point of comparison, the Obama administration 2012 fuel economy standards for MY 
2017-2025 light-duty vehicles would raise the aggregate cost of new cars and light trucks between $15 and 
$30 billion annually in the latter years of the new standard (U.S. Environmental Protection Agency and 
Transportation 2012). While the benefits from the more stringent standard in the form of fuel savings and 
reduced pollution would more than offset the costs, the estimate illustrates that regulatory policy has costs 
(with distributional implications) as large, if not larger, than tax revenues from existing energy taxes.

Economists have only recently begun to explore this dimension of regulatory policy but the results, 
broadly speaking, suggest that energy regulation tends to be regressive in impact. Fuel economy standards 
illustrate the issue. Davis and Knittel (forthcoming) investigate the impact of corporate automobile fuel 
economy (CAFE) standards on the price of new and used cars. Requiring higher fuel economy drives up the 
price of new cars given the cost of achieving higher fuel economy. But since CAFE only applies to new cars, 
the regulation creates an incentive to hold onto an existing car longer. This drives up used vehicle prices as 
supply shrinks. The interplay between new and used car markets is important. Davis and Knittel find that 
if you focus on new vehicles only, CAFE looks modestly progressive. But once used vehicles are considered 

7.  Metcalf (2007) describes these preferences in greater detail.
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CAFE is sharply regressive. Davis and Knittel’s study confirms results from Jacobsen (2013) who evaluated 
an earlier form of CAFE standards.  

Including energy standards in building codes is another form of energy policy with hidden distributional 
impacts. Bruegge et al. (forthcoming) consider data on California building codes (which can vary within 
the state) and find that more stringent energy requirements primarily affect the construction of lower-
income homes. Builders respond to the energy consumption requirements by building smaller homes with 
fewer bedrooms among the inexpensive housing stock. The authors argue that building energy standards 
create greater distortions for lower-income households than for higher-income households.

A third way in which energy regulation can have important distributional impacts is state level pricing of 
regulated natural gas. The provision of most utility services involves both fixed and variable costs. Typically, 
natural gas and other energy sources are sold through some form of a two-part tariff with fixed and variable 
costs. Borenstein and Davis (2012) document that U.S. residential natural gas customers face a marginal 
price of gas that is roughly one-third higher than the marginal cost of gas. This inefficient rate structure 
is designed to drive down the fixed charge portion of the bill. Arguments for this are that it is important 
to reduce energy consumption and that lowering the fixed charge is progressive. The authors argue that 
this is a highly inefficient form of redistribution. Raising the marginal cost is progressive if higher-income 
households consume more natural gas—as is certainly the case. But Borenstein and Davis note that lower-
income families tend to be larger and live in less energy efficient homes. As a result, many lower-income 
families can have high consumption and gas bills.

Moreover, the authors argue that the reduction in the fixed charge is a very imprecise redistribution tool 
since all consumers—rich or poor—pay the fixed charge. They show that a shift to marginal cost pricing 
along with a modest flat rebate to households below 150 percent of the poverty line would be quite 
progressive and have strong efficiency benefits. Borenstein (2012) finds a similar result with increasing 
block pricing in electricity markets.

Carbon Taxation 
While carbon pricing is not widespread in the United States at present, it attracts considerable interest 
in Washington. An objection that invariably arises when carbon taxes are discussed is that a carbon tax is 
regressive. This statement is incorrect, and I want to spend a moment debunking this myth. The argument 
that a carbon tax is regressive is based on a view of the world that holds that excise taxes (of which a 
carbon tax is one) only drive up consumer prices; since energy comprises a higher share of a lower-income 
household’s budget than it does for a higher-income household, the tax must be regressive. This is typically 
illustrated by graphing the share of income spent on energy against income. When this is done, you get a 
sharply declining line.  

The regressivity argument is wrong for a number of reasons. The first mistake is how these studies measure 
income. As noted above, excise taxes are biased towards regressivity when annual income is used to sort 
households. This has been pointed out by Poterba (1991), Hassett, et al. (2009), and Mathur and Morris 
(2014), among others. Most of these studies find that a carbon tax is at worst mildly regressive and could, 
in fact, be progressive once lifetime income measures are used to sort households.

A second mistake is ignoring the impact of the tax on factor prices. Goulder et al. (2018) show that, with 
a lump-sum rebate of the tax, the after-tax return to capital falls more than the after-tax wage in most 
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instances.8 Given the concentration of wealth at the top of the income distribution, this source-side effect 
adds progressivity to the carbon tax.  

A third mistake is to ignore indexed transfers. To the extent that transfers are indexed against changes in 
the general price level, transfer recipients will be less burdened by the carbon tax’s impact on consumer 
prices. Since transfers are disproportionately received by lower-income households, ignoring indexed 
transfers biases the carbon tax towards greater regressivity. Transfers have been analyzed by Rausch, et al. 
(2011), Fullerton et al. (2011), Cronin et al. (forthcoming), and Goulder, et al. (2018), among others.

The final mistake is to ignore the use of revenue. What matters is the distributional impact of a carbon tax 
reform rather than the carbon tax in isolation. As Goulder, et al. (2018) and many others have shown, the 
use of revenue can lead to a progressive, neutral, or regressive tax reform. The Climate Leadership Council’s 
plan for equal per-capita rebates of the revenue would be highly progressive.

Conclusion
Energy policy has clear distributional implications. While much attention has been paid to the equity 
implications of various existing and proposed energy-related taxes, other aspects of federal and state 
energy policy, most notably regulation, have important distributional impacts. Broadly speaking, many of 
the significant energy-related regulatory policies are regressive. Similarly, many of the subsidies to energy 
production and efficiency skew towards higher-income households. In contrast, energy taxes tend to be 
less regressive and, in many cases, progressive. The progressivity of these taxes is even more apparent 
when lifetime measures of income are used to sort households. How the revenue from energy taxes is 
returned to households can also enhance the progressivity of energy taxes.  
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8.  Rausch et al. (2011) also find that returns to capital fall more than wage rates (on average). Their study allows for regional varia-
tion in wage responses to the carbon tax. The U.S. Treasury analysis by Horowitz et al. (2017) assumes changes in factor incomes that 
contribute to the tax’s progressivity.
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Figure 1:  Gasoline Tax Rates Internationally

Source: “OECD Tax Database,” OECD, 2018. These gasoline tax rates in different countries’ currencies per unit of gasoline are converted into euros 
per ton of CO2.

http://www.oecd.org/ctp/tax-policy/tax-database.htm
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