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Research Summaries

Economic Impacts of Environmental Policies

Lawrence H. Goulder*

Over the last three decades in the
United States and other nations, there
has been a significant increase in the
use of economic analysis to guide the
design and evaluation of environ-
mental policies. Economic analysis
has played a key role in the evalua-
tion of “green tax reform”—the re-

*Lawrence H. Goulder is an NBER
Research Associate in the Program on
ublic Economics and an associate pro-
Jfessor of economics at Stanford University.
His “Profile” appears later in this issue.

orienting of the tax system to con-
centrate taxes more on “bads” like
pollution and less on “goods” like
labor effort or capital formation (sav-
ing and investment). Economic
analysis also has guided the design
of innovative new approaches to
environmental regulation that hold
the promise of achieving environ-
mental goals at lower cost than is
possible under conventional regula-
tions. And, it has been used to map
out how the impacts of environmen-
tal policies are distributed across
industries and household groups—a

consideration that is highly relevant
to the political feasibility of environ-
mental initiatives.

Much of my research focuses on
these sorts of environmental policy
issues. I often use a general equilib-
rium framework, an approach that
considers how environmental poli-
cies affect not only the targeted firms
or industries but the rest of the econ-
omy as well. General equilibrium
analysis yields dramatically different
results from what one would obtain
from partial equilibrium, or sector-
specific, analyses. In realistic, “sec-
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ond-best” economies with pre-exist-
ing distortionary taxes, such as
income and sales taxes, the differ-
ences are striking. In some cases,
policies that appear to improve effi-
ciency in a partial equilibrium analy-
sis emerge as reducing efficiency
when researchers account for sec-
ond-best, general equilibrium inter-
actions. Moreover, general equilib-
rium interactions sometimes alter the
relative costs of different environ-
mental policy options, overturning
the conventional wisdom that regu-
latory approaches are the most cost
effective.!

Environmental Tax Reform
and the “Double Dividend”

Green tax reform usually involves
substituting environmentally moti-
vated (“green”) taxes for existing dis-
tortionary ones, for instance income
and sales taxes. One highly debated
green tax reform is the introduction
of a revenue-neutral carbon tax: levy-
ing taxes on fossil fuels according to
their carbon content and using the
additional tax revenues to finance
reductions in income tax rates. The
carbon tax would also confront the
prospect of global climate change by
discouraging combustion of fossil
fuels and the associated emissions of
carbon dioxide (CO,), a principal
contributor to the greenhouse effect.

The possibility of using green tax
revenues to finance cuts in marginal
rates of existing distortionary taxes is
also attractive in terms of efficiency.
This has prompted speculation as to
whether the revenue-neutral substi-
tution of environmental taxes for
other taxes might offer a “double div-
idend”: not only improving the envi-
ronment but also reducing the overall
cost of the tax system.

If the second “dividend” obtains,
then the gross costs (that is, the costs
apart from environmental benefits) of
the reform are zero or negative.
Proponents-of revenue-neutral green

tax reforms would welcome this
result, since it implies that policy-
makers must only establish that there
are positive benefits to the environ-
ment from the reforms in order to
justify them on efficiency grounds.
This is especially important in re-
gards to the carbon tax, given the
vast uncertainties about the magni-
tudes of the environmental benefits
(the avoided damages from climate
change) that this policy generates.

A FIrST GLIMPSE

Does the double dividend indeed
arise? Using revenues from green
taxes to finance cuts in distortionary
taxes does avoid some of the distor-
tions that these pre-existing taxes
would generate otherwise. This
implies an efficiency benefit, which
is termed the “revenue-recycling
effect” Because of the positive rev-
enue-recycling effect, the costs of a
green tax reform will be lower when
the revenues from such a tax are
used to finance cuts in distortionary
taxes than when the revenues are
returned to the economy in a lump-
sum fashion—for example, through
lump-sum transfers to households.
However, this simply means that the
costs of the former policy are lower
than the costs of the latter policy; it
does not mean that those costs are
negative, which is the requirement
for the second dividend to occur.

Are the costs of the green tax neg-
ative? Over the last decade, many
researchers have addressed this ques-
tion.2 The simplest analytical models
suggest that the answer is no.3 These
models point out that green taxes
usually are a relatively inefficient way
to raise revenue: the economic cost
of raising a dollar through green
taxes tends to be higher than that of
raising a dollar through ordinary
income taxes. Intuitively, that is
because green taxes have a much
narrower base than income taxes.
They focus on individual commodi-
ties (such as fossil fuels) or on emis-

sions from particular industries. As a‘
result, they tend to imply larger “dis-
tortions”4 in markets for intermediate
inputs, for consumer goods, and for
labor and capital. Hence, swapping
a green tax for part of the income tax
augments the (nonenvironmental)
distortions of the tax system, and
there is an economic cost of this rev-
enue-neutral tax reform.

A CLOSER Look

Separating out three components
of the overall cost of a green tax
reform makes it easier to understand
the requirements for obtaining the
second dividend. The first compo-
nent is the “primary cost” of the envi-
ronmental tax, that is the direct cost
to the regulated sector associated
with changes in production methods
or installation of pollution-abatement
equipment required to reduce pollu-
tion. The second component, which
emerges in a general equilibrium
analysis, is the revenue-recycling ef-,

fect. As mentioned earlier, this com- &

ponent serves to lower the costs of
the reform. The third component is
an additional general equilibrium
impact called the “tax-interaction
effect,” which can be explained as
follows: to the extent that environ-
mental taxes raise producers’ costs,
they imply higher prices of com-
modities. This effectively reduces the
real returns to factors—a given nom-
inal wage payment or given nominal
distribution of profits has less pur-
chasing power. When there are pre-
existing taxes on these factors, the
environmental tax functions like an
increase in factor taxes, compound-
ing the distortions in factor markets
from prior taxes. This adverse impact
on factor markets is the tax-interac-
tion effect.

To get the double dividend, the
(cost-reducing) revenue-recycling
effect would have to outweigh both
the primary cost and the (costly) tax-
interaction effect. Under neutral COn-ZQ
ditions,5 theoretical models indicate
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Rthat the revenue-recycling effect is
not strong enough to do this—the
double dividend does not arise.
Under these same circumstances, the
revenue-recycling effect is weaker
than the tax-interaction effect. Thus,
the gross costs are not only positive
but also turn out to be higher than
they would be in a world without
prior distortionary taxes, and thus
without the revenue-recycling and
tax-interaction effects. This reflects
the fact that environmental taxes are
implicit factor taxes that expand pre-
existing distortions in factor markets.6

Still, there are some circumstances
under which the double dividend
can arise. Although the initial theo-
retical analyses tended to reject the
double dividend, a second wave of
models offered more scope for the
double dividend by acknowledging
additional potential channels for ben-
eficial efficiency impacts from green
taxes. One such channe] is an im-
provement in the relative taxation of
¥ capital and labor. If, prior to intro-
ducing the environmental tax, capital
is highly overtaxed (in efficiency
terms) relative to labor, and if the
revenue-neutral green tax reform
shifts the burden of the overall tax
system from capital to labor (a phe-
nomenon that can be enhanced by
using the green tax revenues exclu-
sively to reduce capital income
taxes), then the reform can improve
(in efficiency terms) the relative tax-
ation of these factors.? If this benefi-
cial impact is strong enough, it can
overcome the inherent efficiency
handicap that (narrow) environmen-
tal taxes have relative to income
taxes as a source of revenue. Simi-
larly, if the initial tax system is highly
distorted in terms of consumer goods,
and the green tax reform improves
the system in that dimension, then
the double dividend can occur after all.8

These examples illustrate a general
principle. The double dividend arises
if three conditions hold: 1) the initial

tax system is inefficient along some
nonenvironmental dimension (that is,
it fails to be second-best optimal
even when environmental quality
considerations are ignored); 2) the
revenue-neutral environmental tax
reduces this inefficiency, and; 3) the
efficiency improvement along this
dimension more than compensates
for the inherent efficiency disadvan-
tage of the environmental tax.

The presence or absence of the
double dividend thus depends on the
nature of the prior tax system and on
how environmental tax revenues are
recycled. Empirical conditions are
important. This does not mean that
the double dividend is as likely to
occur as not, however. The narrow
base of green taxes constitutes an
inherent efficiency handicap. The
impact of the green tax reform on
pre-existing inefficiencies in the tax
system could offset this handicap, but
it also could add to it. Numerical gen-
eral equilibrium models aim to real-
istically incorporate the pre-existing
inefficiencies of the tax system and
to gauge how green taxes alter these
inefficiencies. Although results vary,
the bulk of existing research tends to
indicate that even when revenues are
recycled in ways conducive to a dou-
ble dividend, the beneficial efficiency
impact is not large enough to over-
come the inherent handicap, and the
double dividend does not arise.?

The difficulty of establishing the
double dividend certainly makes it
harder to garner political support for
green taxes. Still, it is important to
recognize that the absence of the
double dividend does not mean that
green taxes are a bad idea. To the
contrary, even if the second dividend
fails to occur, which means that the
costs are positive, green taxes may
produce benefits to the environment
that more than compensate for such
costs. Indeed, most analyses indicate
that appropriately scaled green taxes

- will do just that.10

Prior Taxes and the
Choice of Instrument for
Environmental Regulation

General equilibrium tax interac-
tions are also relevant to the cost
impacts of other environmental pol-
icy instruments.!! For example, they
fundamentally affect the costs of
tradeable emissions permits, and they.
indicate that a great deal is at stake in
choosing whether to freely allocate
or auction these permits.

Research by Ian W. H. Parry,
Roberton C. Williams III, and Dallas
Burtraw shows that, like environ-

mental taxes, systems of tradeable

permits lead to higher production
costs, higher commodity prices, and
lower real factor returns. As a result,
fegulating pollution through trade-
able permits generates a tax-interac-
tion effect similar to that produced by
environmental taxes. If these permits
are auctioned, and the revenues are
used to finance cuts in prior distor-
tionary taxes, then the tax-interaction
effect will be partly offset by the rev-
enue-recycling effect. On the other
hand, if the permits are given out for
free, there can be no such offset.!2
The presence or absence of this
offset has dramatic implications for
the economic costs of tradeable emis-
sions permits. Parry, Burtraw, and I
show that the costs of reducing sulfur
dioxide emissions under Title IV of
the 1990 Clean Air Act could have
been reduced by about 25 percent if
the tradeable permits had been auc-
tioned (and revenues recycled) rather
than given out for free.13 In some
cases, whether the overall efficiency
impact is positive or negative de-
pends on the decision to freely allo-
cate or auction the permits. In this
connection, we also show that while
reducing CO, emissions through auc-
tioned permits improves efficiency
(provided that the revenues are recy-
cled), a system of freely provided
CO, permits is likely to reduce effi-
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ciency. Under plausible values for the
environmental benefits per ton of
CO, abatement, any level of emis-
sions reduction yields environmental
benefits that fall short of society’s
costs of abatement.4

General equilibrium, second-best
considerations also fundamentally
change one’s assessment of the costs
of a range of alternative instruments
for environmental regulations. Parry,
Williams, Burtraw, and I have ana-
lyzed the costs of emissions taxes,
tradeable permits, mandated tech-
nologies, and performance standards,
taking into account the general equi-
librium cost effects of a second-best
setting with prior distortionary
taxes.!> We find that the costs of
achieving given amounts of abate-
ment are higher if there are distor-
tionary taxes than in an economy
with no such taxes. The extra cost
reflects the tax-interaction effect,
which increases as pre-existing tax
rates rise. For plausible tax rates and
parameter values, the cost increase is
substantial (20 percent or more).

Moreover, pre-existing taxes differ-
entially affect policy costs, altering
the rankings of policies. The cost
impact of pre-existing taxes is partic-
ularly large for (nonauctioned) emis-
sions permits, potentially as much as
several hundred percent. This has
important policy implications. Econ-
omists have long argued that trade-
able emissions permits and emissions
taxes are more cost effective than
performance standards, technology
mandates, and other traditional forms
of regulation.’¢ Our results suggest
that in the context of NOx regulation,
tradeable emissions permits will not
yield cost savings over performance
standards or technology mandates
unless the permits are auctioned and
the revenues used to cut other taxes.

Distributional
Considerations and

the Costs of Making
Environmental Regulations
More Attractive

The political resistance to environ-
mental regulations may depend as
much on the distribution of regula-
tory costs as on their aggregate level.
Potential distributional impacts partly
explain why a number of cost-effec-
tive policies for reducing U.S. emis-
sions of CO, have failed to get off the
ground politically. In particular, a
revenue-neutral carbon tax would
impose significant cost burdens on
major energy industries. These indus-
tries are highly mobilized politically
and can generate stiff opposition
to policies that reduce their profits
significantly.

Some policies avoid placing such
large burdens on the energy indus-
tries—for example, a system of trade-
able permits in which some of the
permits are given out free. This is less
costly to the regulated firms because
it does not charge firms for every unit
of fossil fuel (or carbon) introduced
to the economy. But, as suggested
earlier, the free provision of permits
can imply much higher economy-
wide costs of achieving given reduc-
tions in fossil fuel supply. Thus, there
is an apparent trade-off between pro-
moting efficiency and avoiding “unde-
sirable” impacts on key industries
(and enhancing political feasibility).

How serious is this trade-off? In
recent work,” A. Lans Bovenberg
and I examine several alternative U.S.
policies for CO, abatement designed
to avoid adverse impacts on profits
and equity values of major energy
industries. We find that these distrib-
utional constraints can be met with
just a small sacrifice of efficiency. The
key element here is that the poten-
tial government revenue from CO,
abatement policies is very large rela-
tive to the potential losses in profit to
the major energy industries.

By designing policies that enable.
firms to retain even a small fraction

of the potential revenues, the gov-
ernment can protect firm profits.18
Government revenue has an effi-
ciency value because it can be used
to finance cuts in pre-existing distor-
tionary taxes. Because these abate-
ment policies forgo little of this
potential revenue, they involve only
a small sacrifice of efficiency. It is
also possible to insulate profits of
other downstream industries that
might otherwise experience signifi-
cant profit losses. The revenue sacri-
fice (and thus the relative loss of
efficiency) remains fairly small, even
when petroleum refiners and electric
utilities are brought into the “insula-
tion net”

General Equilibrium
Considerations Are
Important in Other
Policy Domains

A recurring theme in this research"“
is the importance of general equilib-
rium interactions in assessing the
efficiency costs of environmental
policies. Recognizing these interac-
tions is crucial to understanding the
costs of revenue-neutral tax reforms,
calculating the overall efficiency
impacts and cost rankings of a range
of alternative policy instruments, and
understanding the efficiency costs as-
sociated with compensation schemes
intended to enhance political feasi-
bility. In the United States, current
environmental policy assessments
usually disregard these general equi-
librium issues, concentrating instead
on firm-level costs or using only a
partial equilibrium framework. How-
ever, there seems to be a gradual
trend toward taking general equilib-
rium issues into account.

The significance of general equi-
librium interactions is not confined to
the domain of environmental eco-
nomics. In public economics, these

interactions are relevant to assess- @

8. NBER Reporter Spring 2000




. e
\

ments of the marginal excess burden
(or deadweight loss) from taxes on
commodities. Theorists have long
recognized that tax interactions are
relevant to the measurement of
excess burden, but it has been diffi-
cult to ascertain the overall implica-
tion of these interactions. Faced with
these difficulties, applied research
has tended to assume that the net
effect of these interactions is zero
and to invoke, by default, the simple

“excess burden triangle” to measure.

excess burden.

In a recent paper,!® Williams and I
show that under neutral assumptions,
tax interactions imply substantially
higher excess burden than the sim-
ple excess-burden triangle would
indicate. We derive a practical alter-
native formula that accounts for these
interactions in approximating excess
burden. In addition, we perform
numerical simulations to illustrate the
significance of tax interactions in this
context. For realistic parameter val-
ues and a wide range of assumed
rates for prior taxes, the usual for-
mula captures less than half of the
excess burden of taxes on commodi-
ties. In contrast, our alternative for-
mula approximates excess burden
quite closely.

The general equilibrium interac-
tions I describe are relevant to the
impacts of a wide range of govern-
ment policies. To the extent that agri-
cultural policies or international trade
policies raise the costs of output and
thereby reduce real factor returns,
they exacerbate the distortions in fac-
tor markets from pre-existing taxes
and imply higher social costs than
would be indicated by partial equi-
librium analyses. These issues de-
serve consideration in assessments of
policy costs.

1 A. L. Bovenberg and I offer a survey of
the implications of general equilibrium
interactions for environmental tax and
regulatory policies in “Environmental
Taxation and Regulation in a Second-

Best Setting,” in Handbook of Public
Economics, Second Edition, A. Auerbach
and M. Feldstein, eds., forthcoming.

2 I survey the issues in “Environmental
Taxes and the ‘Double Dividend’: A
Reader’s Guide,” International Tax and
Public Finance, 2(2) (August 1995). More
recent surveys include F. Bosello, C.
Carraro, and M. Galeotti, “The Double
Dividend Issue: Modeling Strategies and
Empirical Findings,” FEEM Discussion
Paper No. 81.98, December 1998; and A.
L. Bovenberg, “Environmental Taxation
and the ‘Double Dividend’- An Updated
Reader’s Guide,” International Tax and
Public Finance, 6(3) (1999), pp. 421-43.

3 See, for example, A. L. Bovenberg and
R. de Mootij, “Environmental Levies and
Distortionary Taxation,” American
Economic Review, 94(4) (September
1994), pp. 1085-9; 1. W. H. Parry, “Pol-
lution Taxes and Revenue Recycling,”
Journal of Environmental Economics and
Management, 29 (1995), pp. S64—S77;
and A. L. Bovenberg and L. H. Goulder,
“Costs of Environmentally Motivated
Taxes in the Presence of Other Taxes:
General Equilibrium Analyses,” National
Tax Journal, 50(1) (March 1997).

4 “Distortions” is in quotes to acknowledge
the fact that, in keeping with the focus on
the second dividend, the present discus-
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ronmental quality and associated impli-
cations for overall efficiency — that is,
environment-related benefits net of the
eCconomic cosis.

5 The key assumption is that the environ-
mental tax falls on a good or activity that
is “average” in terms of its substitutability
with factors of production such as labor.
For a discussion of this issue, see my sur-
vey with A. L. Bovenberg, “Environmental
Taxation and Regulation in a Second-
Best Setting”
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second-best setting. Because the cost of a
given environmental tax is greater in the
presence of distortionary taxes, in the
presence of such taxes the optimal envi-
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7 A. L. Bovenberg and I examine this in
detail in “Cosis of Environmentally Moti-
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of Environmental Economics and Man-
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numerical studies, see “The Double
Dividend Issue: Modeling Strategies and
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vated Taxes in the Presence of Other
Taxes: General Equilibrium Analyses,” op.
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Environmental Economics and Manage-
ment, (October 1995); and S. Proost and
D. van Regermorter, “The Double
Dividend and the Role of Inequality
Aversion and Macroeconomic Regimes,”
International Tax and Public Finance,
2(2) (August 1995). Favorable recycling
yields the double dividend in D. Jorgenson
and P. Wilcoxen, ‘Reducing U.S. Carbon
Emissions: An Econometric General
Equilibrium Assessment,” in Reducing
Global Carbon Dioxide Emissions: Costs
and Policy Options, D. Gaskins and J.
Weyant, eds. Energy Modeling Forum,
Stanford University, 1996.

10 See, for example, “Environmental
Policymaking in a Second-Best Setting,”
in Economics of the Environment, Selected
Readings, R. N. Stavins, ed. New York:
W: W. Norton, 1999; and L. H. Goulder,
“Energy Taxes: Traditional Efficiency
Effects and Environmental Implications,”
in Tax Policy and the Economy 8, J. M.
Poterba, ed. Cambridge: MIT Press, 1992.

11 [ survey these issues in “Environmental
Policymaking in a Second-Best Setting,”
op. cit.

2D. Fullerton and G. Metcalf reach sim-
ilar conclusions, but they explain the
results in terms of whether policy-gener-
ated renis are collected by the govern-
ment or retained by private firms. See
“Environmental Controls, Scarcity Rents,
and Pre-Existing Distortions,” NBER
Working Paper No. 6091, July 1997.

13 [. H. Goulder, I. W. H. Parry, and D.
Burtraw, ‘Revenue-Raising versus Other
Approaches to Environmental Protection:
The Critical Significance of Pre-Existing
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Tax Distortions,” RAND Journal of Eco-
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14 J. W. H. Parry, R. C. Williams III, and
L. H. Goulder, “When Can CO, Abate-
ment Policies Increase Welfare? The Fun-
damental Role of Pre-Existing Factor
Market Distortions,” Journal of Environ-
mental Economics and Management, 37
(January 1999), pp. 52-84.

15 L. H. Goulder, I. W. H. Parry, R. C.
Williams III, and D. Burtraw, “The Cosi-
Effectiveness of Alternative Instruments
for Environmental Protection in a

Second-Best Setting,” Journal of Public
Economics, 72(3) (1999), pp. 329-360.

16 See, for example, M. Cropper and
W. Oates, “Environmental Economics: A
Survey,” Journal of Economic Literature,
30(1992), pp. 675-92.

17 A. L. Bovenberg and L. H. Goulder,
“Neutralizing Adverse Industry Impacts of
CO, Abatement Policies: What Does It
Cost?” in Distributional and Behavioral
Effects of Environmental Policy: Evidence
and Controversies, C. Carraro and G.
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International Taxation

James R. Hines Jr.*

The ability and evident willingness
of taxpayers to relocate activity, to
shift taxable income between juris-
dictions, and to respond to incentives
created by the interaction of domes-
tic and foreign tax rules, mean that the
tax policies of other countries obvi-
ously must be considered in the for-
mulation of domestic policy. In the
current environment, almost every
U.S. tax provision influences foreign
direct investment (FDD or provides in-
centives for international tax avoidance.

Research in the field of public fi-
nance reflects a growing awareness
of the importance of foreign tax poli-
cies; over the last ten years, there
have been many new quantitative
studies of the impact of taxation in
open economies.! This research con-
siders how tax policies affect three
aspects of economic activity: FDI,
international tax avoidance, and eco-
nomic efficiency.

*Hines is a Research Associate in the
NBER'’s Public Economics Program. He is
~also a professor of business economics,
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Policy Research, at the University of
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Foreign Direct Investment

Tax rate differences over time and
between countries can be very large,
thereby significantly affecting aftertax
returns to FDI. By now there is
ample evidence that countries with
lower tax rates receive much more
FDI than do countries with higher tax
rates. And, for a given country, FDI is
greater in years in which associated
tax burdens are lighter.2 To be sure,
there are important complications to
this otherwise very simple story. The
ability of taxpayers to adjust the fi-
nancing of FDI, and the repatriation
of profits to home countries, also can
affect the magnitude of FDI.3 Further-
more, one of the stumbling blocks
confronting efforts to estimate the
impact of taxes on FDI is the impor-
tance of other nontax considerations
—such as market size and proximity,
local factor prices, and local infra-
structure —and the possibility that
they are correlated with tax rates.

There have been several efforts to
identify the impact of tax rates on
FDI in a way that removes as much
as possible of the effect of correlated
omitted variables. The U.S. Tax
Reform Act of 1986 (TRA) provides
one such opportunity, since it was a
major tax change with important in-
ternational repercussions, and it af-

18 Specifically, under policies involving .

CO, emissions reductions of up to 30 per-
cent, the government needs 1o freely offer
(rather than auction) only a small frac-
tion (less than 10 percent) of CO, emis-
sions permits or, similarly, must exempt
only a small share (less than 10 percent)
of emissions from the base of a carbon
tax, to protect the profits of domestic fossil
Jfuel (coal, oil, and natural gas) firms.

19 L. H. Goulder and R. C. Williams 111,
“The Usual Excess Burden Approximation
Usually Doesn’t Come Close,” NBER Work-
ing Paper No. 7034, March 1999.

fected certain firms and industries
differently than it did others. Firm-
and industry-level evidence suggests
that American companies concentrat-
ing in assets not favored by the TRA
reacted by increasing their foreign

foreign investors in the United States

investment after 1986; furthermore, C
h)

(for whom the TRA provisions had

relatively smaller impact) may have
concentrated in these more heavily
taxed assets in the years after 1986.4

Mihir Desai and I evaluate the
impact of the TRA by comparing its
effect on FDI undertaken by joint
ventures and FDI undertaken by
majority-owned foreign affiliates.5
The TRA introduced an important
distinction between income received
from these two foreign sources by
requiring Americans to calculate for-
eign tax credit limits separately for
each joint venture. This change
greatly reduced the attractiveness of
joint ventures, particularly those in
low-tax foreign countries. We find
that American participation in inter-
national joint ventures fell sharply
after 1986, while international joint
venture activity by non-American
firms rose. The drop in American
joint ventures was most pronounced
in low-tax countries, which is consis-
tent with the incentives created by

10. NBER Reporter Spring 2000
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