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Introduction

Gilbert E. Metcalf

Anyone interested in understanding U.S. energy policy must begin from the
premise that policy seeks to achieve multiple and often conflicting goals.
Policy makers, for example, wish to encourage the reduction of greenhouse
gas emissions (predominantly carbon dioxide from energy consumption)
but at the same time reduce our reliance on oil consumption. Although at
first glance these goals appear to be complementary, a leading contender for
a replacement for the internal combustion engine in vehicles is a plug-in
hybrid, which in turn could lead to an increase in demand for coal-fired
electricity. Coal emits the most carbon dioxide per BTU of any energy source
and so is a prime target for environmentalists who wish to reduce emissions.

Concerns with climate change, energy security, and pollution associated
with the production and consumption of energy top the list of concerns
about our use of energy; in addition, there are complex distributional con-
siderations. The damages, for example, from coal combustion for electricity
production vary widely across plants, with one recent study suggesting that
the damages per kilowatt hour (kWh) from criteria pollutants range from
less than 0.19 cents to more than 12 cents (National Research Council
2009). Meanwhile, policies to discourage the consumption of coal could
have sharp distributional consequences. Just to focus on one fact, three
states – Montana, Wyoming, and Illinois – account for over one-half of
all recoverable reserves of coal in the United States. Whether the impacts
of policies to reduce coal consumption would disproportionately fall on
residents of these states is another question – a question that, among others,
is addressed in this book.

This book contains a number of chapters that undertake economic anal-
yses of some aspect of current or proposed energy policy. Much of the
attention will be on fiscal policies – for example, market-based instruments
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Figure 1.1. Environmental Taxes as a Percentage of GDP in 2006.

to reduce greenhouse gas emissions. To place the analyses in some context,
it may be useful to review a few facts about energy-related fiscal policy.

Figure 1.1 reports environmental tax revenues as a percentage of GDP
for a number of developed countries in 2006. The share of environmen-
tal tax revenues in GDP across OECD countries (weighted by GDP) was
1.71 percent in 2006. The share for the United States was 0.86 percent – the
lowest rate among all OECD countries. In contrast, the share for the United
Kingdom was 2.37 percent, 2.40 percent for Germany, and 4.79 percent for
Denmark.

Figure 1.2 helps explain the unusually low share of environmental taxes
in GDP for the United States. This figure reports the excise tax rate on
gasoline as of January 1, 2009. The U.S. excise tax rate (federal and state)
ranges from 10 to 34 percent of the tax rate of other countries (excepting
Canada). It is half the Canadian rate. Clearly, the United States is an outlier
on gasoline taxes.

Congress has been more active in providing subsidies for energy
production to encourage desired activities. The Office of Management
and Budget (2009) listed twenty-four federal tax expenditures related to
energy, not including the excise tax credits for alcohol fuel (ethanol)
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4 Gilbert E. Metcalf

Table 1.1. Energy-related tax expenditures

Category 2009–2013

Expensing of Exploration and Development Costs 1,550
Excess of Percentage Over Depletion Costs 4,430
New Technology Production and Investment Tax Credits 5,010
Alcohol Fuels Tax Credit 10,630

Tax expenditures are in millions of dollars.

Source: Office of Management and Budget (2009).

production.1 Table 1.1 lists the four most important reductions in fed-
eral tax revenue related to energy. The first two items are tax preferences
largely received by oil and gas drillers, and the next two are for renewable
fuels.2

The reliance on accelerated depreciation and other deductions along
with income and excise tax credits complicates the analysis of federal energy
policy. Many of the contributions in this book dig deeply into the tax code
to understand how energy supply or consumption is affected as well as to
assess the distributional and efficiency implications of policy.

The chapters in this book fall broadly into two categories: assessments of
possible policies to reduce our reliance on fossil fuels as part of a climate
change policy and assessments of current energy tax policies. In addition
to the chapters themselves, the volume includes a number of contributions
by discussants at the conference at which these chapters were presented.
We have included commentaries in this volume in those instances in which
the discussants wished to say something of substance in print that enriches
understanding of the topic addressed in the chapter.

Chapters 2 and 3 consider the distributional impacts of policies to impose
a price on greenhouse gas emissions. Although the focus in these chapters is
on cap-and-trade policies, much of the analysis applies to carbon charges.
These chapters start from a very basic premise: a federal cap-and-trade
system (like a carbon charge) has the potential to raise billions of dollars
in revenue for the government. Free allocation of permits is equivalent to
auctioning them and returning the revenues to firms and consumers in
some lump-sum fashion. Although the burden of carbon pricing through

1 The ethanol tax credit is not treated as a tax expenditure in the President’s budget submis-
sion, because it is a reduction in excise tax revenue rather than income tax revenue.

2 Energy Information Administration (2008) describes the various federal subsidies for
energy production or consumption as well as subsidies to reduce energy use in detail.
Metcalf (2007, 2009) provides an assessment of federal energy tax policy.
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Introduction 5

the cap-and-trade system is determined by the carbon intensity of goods
and services consumed by households along with the capital intensity of
carbon-intensive industries, the full burden of carbon pricing must account
for the use of proceeds (or distribution of free permits) from the cap-and-
trade-system.

Chapter 2, by Burtraw, Walls, and Blonz, considers the distributional
implications of carbon pricing arising through policies to allocate permits to
consumers through electricity and natural gas local distribution companies
(LDCs), as has been proposed in the American Clean Energy and Security
Act of 2009 (H.R. 2454), popularly known as the Waxman-Markey bill.
Allocation of allowances to LDCs is an effort in large part to equalize costs
to electricity users across different regions of the country. Burtraw, Walls,
and Blonz show that alternative allocation mechanisms can achieve lower
household costs on average and effect a more balanced set of impacts across
regions than would occur under the system set out in H.R. 2454. A key
message in their analysis is that administrative details matter. How LDCs
distribute the value of the permits they receive to rate payers has significant
efficiency costs. This message is echoed and amplified in the next chapter
in the book.

In Chapter 3, Rausch and colleagues also undertake a distributional anal-
ysis of carbon pricing policy using a new computable general equilibrium
model of the U.S. economy that offers rich detail about household income
and location. The USREP model provides results for the near-term general
equilibrium impact of carbon pricing for a number of different scenar-
ios. Whereas Chapter 2 focuses specifically on allowance allocation in the
electricity sector, with detailed attention to key provisions of the Waxman-
Markey bill, Chapter 3 considers more stylized proposals in a general equi-
librium context in which both factor prices and consumer prices can adjust.3

Allowing for backward shifting, Rausch and colleagues find that carbon
pricing by itself (ignoring the return of revenue) is modestly progressive
owing to the policy’s impact on capital income. This stands in contrast
to most studies that assume full forward shifting of a carbon price into
higher consumer prices; these studies find that carbon pricing is quite
regressive. The authors find, as do Burtraw, Walls, and Blonz, that policy
design matters. Despite proscriptions in H.R. 2454 against using the value

3 Using some public finance terminology, forward shifting occurs when consumer prices
rise in response to carbon pricing, whereas backward shifting occurs when factor prices
fall. Chapter 2, by Burtraw, Walls, and Blonz, assumes forward shifting of the carbon price,
whereas Chapter 3, by Rausch et al., allows for both forward and backward shifting, with
the model determining the amount of each.
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6 Gilbert E. Metcalf

of LDC allowances to lower the marginal price of electricity, Rausch and
colleagues find that if consumers misperceive the free allowance value as
lowering the price, then the costs of climate policy rise sharply. Minor
differences in the design of the electricity bill could lead electricity customers
to confuse a reduction in the average price of electricity with an increase in
the marginal price.

The next three chapters address important design features of carbon pric-
ing. Economists in large measure have long favored a carbon tax, whereas
politicians and environmental advocates have favored cap-and-trade sys-
tems. In Chapter 4, Weisbach analyzes the choice between taxes and cap-
and-trade systems and argues that in a domestic context the two systems
can be made to be functionally identical. The oft-stated differences – taxes
fix prices but let emissions vary, whereas cap and trade fixes emissions
but let prices vary – ignore flexible design principles under either a tax or
permit system that can blur or eliminate the distinctions. In the interna-
tional context, however, Weisbach argues that important differences remain
and that taking coordination, monitoring, and verification problems into
consideration leads to a distinct preference for taxes over cap and trade.

Much of the debate over carbon taxes versus cap-and-trade systems has
hinged on the seminal paper by Weitzman (1974). A key point in Weisbach’s
chapter is that the Weitzman analysis for the climate problem is incomplete
and that inappropriate conclusions can be drawn from applying Weitzman’s
model to the climate change instrument choice problem. Chapter 5, by
Kaplow, elaborates on Weisbach’s argument. Kaplow – as well as Weisbach –
argues that the Weitzman model has two key limitations: its reliance on
linear instruments, and the assumption that policy cannot be revisited in
the future. Once one relaxes those assumptions, either approach can be
used and, most importantly, the carbon price can be designed to match the
marginal damage of emissions at any point on a nonlinear marginal damage
curve. In other words, we needlessly limit ourselves in requiring the use of
linear instruments.4 The Kaplow chapter was originally commissioned as a
set of comments on the Weisbach contribution to this book at the Wash-
ington, D.C., conference at which these papers were presented. Kaplow
expanded on his conference comments to such an extent that what were
originally intended to be comments on the Weisbach chapter in the book
became a fully freestanding and substantive chapter.

4 Some might argue that linear systems are simpler, but the nonlinear nature of the personal
income tax (marginal tax rates increasing with income) is among the least complex aspects
of the tax code.
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Introduction 7

A major concern for policy makers considering the design of U.S. cli-
mate policy is the possibility of “leakage.” Leakage occurs when the policy-
induced higher costs of carbon-intensive manufacturing lead firms to shift
production from a country that imposes a carbon price to one that doesn’t.
If the manufactured goods now produced in a country with no carbon
price in place are exported to the United States and no tariff is placed on
their embedded carbon, then a domestic carbon tax will have no impact
on emissions but will simply lead to a loss of domestic jobs.5 An obvious
solution to this problem is to levy a tariff on embedded carbon in imported
goods from countries that do not impose a carbon price. This solution,
however, runs up against two obstacles: first, it is not obvious what the
tariff rate should be on the imported products; second, any such tariff needs
to be made compatible with international trade agreements. Chapter 6, by
McLure, addresses these complex issues.

Drawing on a vast literature on border adjustments for value-added taxes,
McLure describes the various ways in which border adjustments could be
made and carefully walks the reader through how they would operate. His
careful analysis makes clear the difficult task facing lawmakers to construct
a border-adjustment system that takes into account the varying carbon-
pricing regimes in other countries and avoids creating any number of
distortions and unintended consequences. McLure dissects various argu-
ments for and against different border-adjustment approaches and clearly
distinguishes irrelevant from crucially important issues.

Chapter 7, by Strand, revisits the cap and trade versus tax debate from an
entirely new perspective. Whereas Weisbach and Kaplow show that most of
the differences between these two instruments are overstated, Strand raises
an important difference in a world in which some countries export energy
goods (e.g., oil) to other countries and have market power. Carbon taxes
and cap-and-trade policies are no longer equivalent in the Weisbach and
Kaplow sense. A carbon-tax system in oil-importing countries enhances
the strategic position of the oil-importing countries relative to a cap-and-
trade system. In short, the tax is more efficient than a cap-and-trade system
at extracting monopoly rents from oil-exporting countries. Which system
a country prefers then depends on whether it is an oil-exporting or an
oil-importing country.

The next three chapters in the book turn to broader environmental
issues in energy markets. In large measure, they are assessments of existing

5 If foreign production technologies are less efficient than domestic technologies, global
emissions could, in fact, rise.
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8 Gilbert E. Metcalf

energy policy rather than assessments of possible policy. Chapter 8, by Parry,
constructs estimates of the optimal tax on gasoline and diesel in the United
States. The analysis draws on earlier work by the author but takes into
account up-to-date estimates of the damages from transportation fuel use,
including the damages from climate change. In addition, technology has
made new instruments possible so that more precisely targeted instruments
can be employed (e.g., electronic metering and pay-as-you-drive insurance).
As discussed by Fullerton, Hong, and Metcalf (2001), the efficiency gains
from more precisely targeted environmental instruments can be large. Parry
considers how the optimal tax on gasoline and diesel is affected by the ability
to charge directly for externalities related to mileage (as opposed to fuel).

There has been considerable debate over the past decade about the tax
treatment of oil and gas producers in the United States. Although most of
the discussion has occurred at the federal level, an important driver of oil-
production activity is state severance tax policy. Chapter 9, by Chakravorty,
Gerking, and Leach, provides a very helpful overview of state oil tax systems
and the interplay between state and federal energy taxes. They then embed
taxes in a Hotelling model of production to examine how producers adjust
the time profile of production in response to taxes. Calibrating their model
to U.S. data they find that production is relatively insensitive to changes
in state severance tax rates or federal percentage depletion rules. Increasing
severance tax rates or further restricting the use of percentage depletion thus
is likely to raise new revenues, although whether the federal government
or states receive the revenue depends on which tax instrument is changed.
Moreover, although the expensing of intangible drilling costs does appear
to increase drilling activity, the authors are pessimistic that it will lead to
appreciably more oil, given the already extensive drilling activity that has
occurred in the continental United States.

Chapter 10, by de Gorter and Just, investigates the complex interactions
of the different U.S. biofuels policies. The two key policies are an excise
tax credit for ethanol blending in gasoline and mandates for biofuel use
in transport fuels. These interact with each other and with existing gaso-
line excise taxes. The chapter considers how mandates and credits interact
with optimal and suboptimal gasoline excise tax rates (accounting for the
externalities discussed in Parry’s contribution to this volume). The authors
confirm previous results that mandates dominate excise tax credits in the
presence of optimal fuel taxes. Importantly, they show that the efficiency
advantage of mandates over excise tax credits increases sharply if fuel taxes
are levied at a suboptimal level. Given the political difficulties with raising
the gasoline tax in the United States, these results are highly relevant.
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Introduction 9

Taken as a whole, the contributions in this book enhance our under-
standing of the current fiscal treatment of energy and clarify the policy
options available to address significant environmental and security issues
in our use of energy resources in the twenty-first century. We hope the
research reported in this book will aid policy makers in crafting sensible
energy policy and stimulate future research.

These chapters grew out of a conference sponsored by the American Tax
Policy Institute (ATPI) that was held in Washington, D.C., in October 2009.
I am deeply grateful to ATPI for its financial support and to Mike Schler,
Victoria Perry, and Dennis Zimmerman from ATPI for their encourage-
ment of this project. Mila Albertson provided able logistical support at the
conference itself. I also want to thank the many members of the Washington,
D.C., academic and policy community that came to the two-day conference
and contributed thoughtful questions and commentary on the papers.
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TWO

Distributional Impacts of Carbon Pricing

Policies in the Electricity Sector

Dallas Burtraw, Margaret Walls, and Joshua Blonz

2.1 Introduction

It is well recognized that a carbon tax or cap-and-trade program will have
its greatest impact on the electricity sector, which currently accounts for
40 percent of carbon dioxide (CO2) emissions in the United States. The sec-
tor is also a focus of concerns about the costs that climate policy will impose
on households. An average household spends approximately $1,315 per
year on electricity, which is 31.2 percent of total direct energy expenditures
(for electricity, gasoline, natural gas, and heating oil) and 2.25 percent of
average household income. In some regions of the country, these numbers
are even higher, and for lower-income households the expenditures make
up a considerably larger fraction of the annual income (estimates updated
from Burtraw, Sweeney, and Walls [2009]).

These factors have led researchers, advocates, and policy makers to sug-
gest a variety of approaches to reducing the impact of climate policy on
consumers and alleviating regional disparities. These approaches include
assorted ways of redistributing the revenue from auctioned allowances
under a cap-and-trade system (or revenue from a carbon tax) and alter-
native means of allocating allowances under cap and trade. Most recently,
H.R. 2454, the Waxman-Markey bill, has proposed that some portion of
allowances under a cap-and-trade system be allocated to electricity and
natural gas local distribution companies (LDCs) based on current patterns

This research was supported by grants from the National Commission for Energy Policy,
the Doris Duke Charitable Foundation, Mistra’s Climate Policy Research Program, and the
American Tax Policy Institute. We are indebted to Erin Mastrangelo, Karen Palmer, Anthony
Paul, and Richard Sweeney for assistance and guidance with our work. We also appreciate
the helpful comments of Terry Dinan, Don Fullerton, and participants in the American Tax
Policy Institute Conference on U.S. Energy Taxes.
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