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Abstract

The focus of this paper is the issue of regulatory chill and a race to the bottom
in environmental standards and policies. In particular, it explores the possibility
that resolution of this problem may lie in a more flexible application of the
existing General Agreement on Tariffs and Trade/World Trade Organization
(GATT/WTO) rules. The structure of the discussion is divided into four parts:
(i) the standard analysis of trade and environmental policy is laid out; (ii) the
theoretical analysis of and empirical evidence for the existence of pollution
havens is reviewed; (iii) the main arguments as to why governments may weaken
domestic environmental policy with greater trade liberalisation is outlined; and
(iv) some recent analysis of border tax adjustments for environmental taxes is
laid out, leading to the basic conclusion of the paper: a method for countering
any tendency for regulatory chill and a race to the bottom in environmental poli-
cies is already embedded in existing GATT/WTO rules.
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1. Introduction

Since the early 1990s, the connection between trade and environmental policy has
been the subject of considerable debate between the trade policy community and
environmentalists. This debate was given much prominence during negotiations over
the North American Free Trade Agreement (NAFTA) (e.g. Bhagwati and Daly,
1993; Esty, 1994), and has become more intense with completion of the Uruguay
Round of the General Agreement on Tariffs and Trade (GATT) and the subsequent
formation of the World Trade Organization (WTO) (Ulph, 1997; Anderson, 1998;

1 Ian Sheldon is the Andersons Professor of International Trade, Department of Agricultural,
Environmental, and Development Economics, The Ohio State University, Columbus, OH
43210, USA. E-mail: sheldon.1@osu.edu for correspondence. An earlier version of this paper

was presented at the Opening Plenary Session of the Agricultural Economics Society 79th
Annual Conference, University of Nottingham, Nottingham UK, April 4–6, 2005. Thanks
are due to the discussant Chris Milner, Tim Haab, two anonymous referees, and editor,
David Harvey, for their helpful comments and suggestions on earlier versions of this article.

Journal of Agricultural Economics, Vol. 57, No. 3, 2006, 365–392

� Blackwell Publishing Ltd. 2006, 9600 Garsington Road, Oxford OX4 2DQ, UK and 350 Main Steet, Malden, MA 02148, USA.



Copeland and Taylor, 2004; Taylor, 2004). Two important and related questions
arise from this debate: first, what is the connection between trade and the environ-
ment, and secondly, what is it about this connection that has stirred up such heated
argument?
Ulph (1997) argues there are three factors that create a link between trade and the

environment.2 First, if the structure of production and consumption activities across
countries is affected by trade, and if these activities negatively impact the environ-
ment, then by extension trade will also affect the environment. Of course, the dual to
this is that environmental policies targeted at production and consumption activities
will also affect the pattern of trade. Secondly, production and consumption activities
in one country may result in global environmental effects either in the form of trans-
boundary pollution such as acid rain or other spill-over effects such as depletion of
the ozone layer due to the use of chlorofluorocarbons (CFCs). As a consequence,
trade policy may be used as an instrument by the affected countries to reduce the
damage they incur from public bads, if they trade with the offending country.
Thirdly, and linked to the latter point, trade policies often form part of a package of
sanctions designed to enforce international environmental agreements. For example,
the Convention on International Trade in Endangered Species of Wild Fauna and
Flora (CITES) prohibits the import and export of endangered species, including trade
with non-parties to the convention (Hudec, 1996).
Why then has the connection between trade and the environment stirred up so

much controversy?3 First, environmentalists have argued that any benefits from
increased trade liberalisation will be outweighed by damage caused to the environ-
ment, i.e. more trade will result in increased consumption and production, which in
turn will cause more environmental degradation (Ulph, 1997). In the case of agri-
culture, environmentalists express concern about the impact of increased world
commodity prices on developing country production in terms of deforestation and
greater chemical use (Anderson and Strutt, 1996). Such concerns have probably
been loudest with respect to the environmental impact of Brazil’s rapidly expanding
agricultural sector, deforestation having increased in the past few years due to cattle
ranching and soyabean production.4 For example, Greenpeace recently accused
McDonald’s of contributing to the destruction of rainforest, claiming that poultry
suppliers are using feed derived from soyabeans grown in Brazil’s Amazon states.5

2 See Bredahl et al. (1996) for a discussion of this issue specific to agriculture.
3 Popular concerns about trade and the environment were particularly strong after the public
release of a 1991 internal memorandum by Larry Summers when he was chief economist for
the World Bank, which began by stating, ‘…Just between you and me, shouldn’t the World
Bank be encouraging more migration of dirty industries to the less developed countries?’

(Mokhiber and Weissman, 1999).
4 In 2004 alone, just over 10,000 square miles of Amazon rainforest were destroyed in Brazil

according to official figures from the Brazilian National Institute of Space Research, fueling
concerns about species extinction and climate change (Mongabay.com, 2005). In addition, a
new variety of soyabean has been developed in Brazil that will grow in an equatorial climate,
placing additional pressure on the Amazon rainforest (Astor, 2003).
5Greenpeace claims it has documentary evidence to prove that, ‘… three US commodities
giants, Archer Daniels Midland, Bunge and Cargill … are fuelling the rainforest destruction
to grow feed for animals in Europe’ (Organic Consumers Association, 2006).
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Counter to this, economists have argued that trade and economic growth may
be good for the environment (Antweiler et al. 2001; Copeland and Taylor, 2004).
Specifically, if demand for environmental quality is a normal good, then increased
national incomes resulting from trade liberalisation will eventually generate an
increased demand for environmental improvement. Support for this argument
draws on what is termed the environmental Kuznets curve (EKC) which hypothe-
sises an inverse-U-shaped relationship between per capita incomes and environ-
mental quality, i.e. increased incomes are linked to increased pollution in poor
countries and lower pollution in rich countries.6 There is a continuing discussion
in the literature of the theoretical basis for this link. In particular, Copeland and
Taylor (2004) argue that because the EKC literature relies on simple, reduced-
form estimation, it is unable to isolate the income effect from other effects such
as capital accumulation and export-led expansion that may put pressure on the
demand for environmental inputs. In addition, the various explanations put for-
ward for the EKC place specific restrictions on both preferences and technology.7

Nevertheless, Copeland and Taylor (2004, p. 8) conclude that, ‘… the EKC litera-
ture … has provided quite convincing evidence that there is an income effect that
raises environmental quality.’
The second aspect of the controversy is the concern that with increased trade

liberalisation under the auspices of the GATT/WTO, governments will not set opti-
mal environmental policies, because of the fact that they are now constrained in
their use of trade instruments. This concern was given tremendous impetus by the
1991 GATT ruling in the US–Mexico tuna–dolphin dispute, where it was found
GATT illegal for the USA to ban the import of tuna from Mexico because they
used less dolphin-friendly fishing methods (Esty, 1994; Hudec, 1996).8 In addition,
the 1998 WTO ruling against the USA’s prohibition of shrimp imports from coun-
tries not mandating technology to protect sea turtles, served only to reinforce the
view of many environmental groups that, ‘… the WTO is creating the path for the

6Empirical work on the EKC was stimulated by Grossman and Krueger’s (1993) seminal
paper on NAFTA. Using data for sulphur dioxide, they concluded that any income gains

from trade liberalisation due to NAFTA would result in lower pollution in Mexico.
7Copeland and Taylor (2004) list four explanations for the EKC: (i) assuming policy is
income-inelastic, if per capita incomes initially rise via capital accumulation and then acquisi-

tion of human capital, this results in increasing then decreasing pollution; (ii) demand for
environmental quality is income elastic; (iii) at early stages of development, pollution is either
unregulated or policies do not bind, and then it reaches a threshold and policy is either

implemented or it starts to have an effect; and (iv) there are increasing returns to pollution
abatement.
8 Esty notes (1994, p. 29) that, ‘… In the minds of many environmentalists … the tuna–dol-

phin ruling leaves in GATT limbo such important international environmental agreements as
the Montreal Protocol phasing out CFCs and other chemicals that destroy the ozone layer,
the Convention on International Trade in Endangered Species (CITES), and the Basel Con-
vention on the export of hazardous waste…’.
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rapid destruction of our global resources and the plundering of local economies …’
(Sea Turtle Restoration Project, 2004).9

Specifically, environmentalists are concerned that, with the process of interna-
tional economic integration come additional competitive pressures. These pressures
will result in lobbying for less stringent environmental policies (Ulph, 1997).10 This
argument is typically applied to developed countries where international competi-
tion may be expected to hurt domestic industries either through loss of market
share or movement of those industries from developed countries with tough
environmental standards to less developed countries with weaker environmental
standards, i.e. a ‘pollution haven’ effect (Copeland and Taylor, 2004).11 This issue
received a good deal of public attention in the USA during the debate over
NAFTA, including comments made by former presidential candidate Perot (1993,
p. 47), ‘… Besides low wages, another attraction for companies to relocate to Mex-
ico is the loose enforcement of its health, safety and environmental standards. Mex-
ico provides USA companies an escape hatch from increasingly expensive USA
regulations …’.12 In addition, failure by the Clinton administration to implement an
energy tax in the early 1990s was largely due to the concerns of the USA industry
about lost competitiveness (Biermann and Brohm, 2003).
As a result of this possibility, environmentalists worry that developed country

governments will either resist implementing tough environmental standards in a
process Bagwell and Staiger (2001a) term ‘regulatory chill’ or they will reduce the
stringency of existing environmental standards in a ‘race to the bottom’ (Bhagwati
and Srinivasan, 1996; Anderson, 1998; Bagwell and Staiger, 2001a), which in turn
can create a process of ‘ecological dumping’ where all governments relax their envi-
ronmental policies (Rauscher, 1994; Ulph, 1997).13 These fears have led to calls for
individual governments to be allowed to use trade policies to countervail ecological
dumping (Arden-Clarke, 1991), and also for international bodies such as the WTO

9Following filing of a joint complaint to the WTO by India, Malaysia, Pakistan and Thai-
land concerning the ban on their exports of shrimp to the USA, a WTO dispute settlement

panel ruled in March 1998 that the ban was in violation of Article XX of the GATT. The
WTO’s Appellate Body upheld the ruling in October 1998, arguing that, ‘…although the
measure of the United States in this appeal serves an environmental objective that is recog-

nized as legitimate under paragraph (g) of article XX of the GATT 1994, this measure has
been applied by the United States in a manner which constitutes arbitrary and unjustifiable
discrimination between members of the WTO…’ (WTO, 2006).
10 Bhagwati and Srinivasan (1996) have a good discussion of the claimed ‘unfairness’ of dif-
ferential environmental standards.
11While the focus in this paper is on environmental standards, much of the argument can be

applied to issues such as standards applied to animal welfare.
12 Perot’s (1993) concerns were echoed again recently in the case of pollution of the Illinois

River watershed by poultry producers in Arkansas, the industry threatening to move to Mex-
ico following the filing of a lawsuit against 14 producers by the Oklahoma attorney general
(The Economist, 2005).
13Rauscher (1994) notes the popular definition of ecological dumping is one where environ-
mental standards in one country are lower than another. He suggests a better definition is
one where firms can sell on international markets at prices below the marginal social cost of
production.
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to push for harmonisation of environmental standards across countries (Bhagwati
and Srinivasan, 1996; Bagwell and Staiger 2001b).14

The main focus of this paper is on the issue of regulatory chill and a race to
the bottom in environmental standards and policies. In particular, it explores the
possibility that resolution of this problem may lie in the more flexible application
of existing GATT/WTO rules. The structure of the discussion is as follows: first,
a brief outline of the standard analysis of trade and environmental policy is laid
out, allowing an initial evaluation of the environmentalists’ position; second, the
theoretical analysis of and empirical evidence for the existence of pollution havens
will be reviewed; third, the main arguments as to why governments may weaken
domestic environmental policy with greater trade liberalisation will be outlined;
fourth, some recent analysis of border tax adjustments for environmental taxes by
McCorriston and Sheldon (2005a) is briefly laid out, leading to the basic conclu-
sion of this paper: a method for countering any tendency for regulatory chill and
a race to the bottom in environmental policies is already embedded in existing
GATT/WTO rules.

2. Traditional Analysis of Trade and Environmental Policy

In order to understand economists’ typical response to the arguments put forward
by environmentalists against increased trade liberalisation, it is useful to lay out
briefly the standard analysis of commercial policy in the presence of market distor-
tions, the discussion loosely following that presented in Bhagwati and Srinivasan
(1996) and Ulph (1997).15 Assume that households and firms act competitively,
damage caused to the environment is purely domestic, and the available environ-
mental policy instruments are either an emissions tax or standard. In addition,
assume that factors of production are internationally immobile, and if international
prices are endogenous, there is no foreign retaliation against domestic policy
choices. Pollution is assumed to be caused by production, with production of n
goods generating m pollutants.
Suppose a country is small. First-best policy requires that it set tariffs to zero,

and that it should either set an emissions tax equal to marginal pollution costs or
set an emission standard so that marginal abatement costs equal marginal damage
costs. In addition, if all countries follow this policy choice, global resource alloca-
tion is Pareto efficient.16 However, as Bhagwati and Srinivasan (1996) note, there is
no reason why optimal emissions taxes (standards) should be equal across all coun-
tries, due to differences in technology, endowments and preferences.
If the government is unable to set first-best environmental policy, because of

transactions costs or institutional inadequacies, for instance, the optimal trade

14The WTO Committee on Trade and Environment, set up at the formation of the WTO, is
essentially a response to concerns about a race to the bottom (Bagwell and Staiger, 2001b).
15 Essentially this is an application of the optimal policy targeting literature, e.g. Johnson
(1965), Bhagwati (1971), and Dixit (1985). Ulph (1994, 1997) contains the proofs.
16 In the case of transboundary pollution, a Pareto efficient allocation requires a cooperative
equilibrium between countries where free trade is pursued, but each country sets either emis-
sion taxes equal to global marginal damage costs or standards that equate marginal abate-
ment costs with global marginal damage costs (Ulph, 1994).
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policy will depend on the environmental policy instrument. With an emissions tax,
imports should be subsidised, thereby reducing domestic production. For emission
standards, if these are not set at the first-best level, free trade remains optimal as
the externality is being targeted by a quantity restriction. Hence, in a second-best
setting, trade policy substitutes for environmental policy. Alternatively, if tariffs
are second best, and not zero, the second-best policy mix will be to set the envi-
ronmental tax below the first-best level so as to encourage imports, if imports
would otherwise be too low. Alternatively, if the second-best and weaker environ-
mental policy actually discourages imports from their optimal level, the environ-
mental tax should be raised above the first-best level. The same rule will hold for
emission standards.
Turning to the case where a country is large, world prices are now endogenous.

As a result, first-best policy requires use of an optimal emissions tax along with
an optimal tariff, the latter being inversely proportional to the elasticity of net
import demand for each good, assuming import demand depends only on the
own price of each good.17 This is the standard optimal tariff argument where a
large country can improve its terms of trade by exercising its market power (see
Bhagwati et al., 1998).18 Of course, this solution will not result in a Pareto opti-
mal allocation of resources.19 In the second-best case, suppose tariffs are not opti-
mal, the emissions tax should be set either above or below marginal pollution
costs, depending on whether the country is a net exporter or importer of a specific
good. Here, the level of the emissions tax reflects the extent to which tariffs devi-
ate from their optimal value, the objective being to change domestic production
costs, and thereby improve the country’s terms of trade. If emissions standards
are not first best, then the optimal tariff should still be used. If optimal tariffs are
not used, then second-best emissions standards vary in the same way as second-
best emissions taxes.
Some key points can be drawn here concerning the debate between economists

and environmentalists over trade liberalisation. First, in the presence of a produc-
tion externality, it is quite possible that the benefits of increased trade will be out-
weighed by environmental damage (Pethig, 1976; Anderson, 1992). However, the
analysis laid out shows that the first-best policy would be to target this distortion at
source through the use of optimal environmental policy, in which case the usual
gains from trade apply (Anderson, 1992). Second, in a first-best solution, there is
no reason why environmental policies will be the same across countries, and as a
consequence, attempts to harmonise standards are likely to be welfare reducing

17 Formally, this analysis ignores income effects, and also assumes separability between the
externality and consumption demand (Ulph, 1994, 1997).
18 For a net exporter, a tariff raises the world price, generating monopoly rents, while for a
net importer a tariff lowers the world price, generating monopsony rents.
19 In the large country case, if there is transboundary pollution, and each country takes other
countries’ policies as given, first best requires optimal emissions taxes and tariffs that take
into account the effect of world prices on foreign emissions, i.e. if higher world prices

increase foreign pollution, import tariffs should be increased in order to drive down the
world price, and hence pollution. In the case of emissions standards, tariffs have no effect on
foreign pollution, so domestic environmental policy has to deviate from first best, taking
account of how it impacts foreign pollution damage (Ulph, 1994).
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(Bhagwati and Srinivasan, 1996; Ulph, 1997). Third, there is nothing in the analysis
to indicate that there will necessarily be a race to the bottom. If a country is small,
a government has no incentive to set non-optimal environmental policies as they
are unable to influence their terms of trade, and non-targeted externalities simply
reduce welfare. In the case of a large country, while governments have an incentive
to manipulate their terms of trade in order to maximize monopoly rents, the
first-best policy is to use an optimal tariff in combination with the appropriate envi-
ronmental policy. If environmental policy is second best, distorting tariffs may sub-
stitute for first-best emissions taxes. Alternatively, if trade policy is second best,
environmental policies will deviate from first best. However, there is nothing to sug-
gest, a priori, that all governments will set less stringent environmental policies, i.e.
net exporters will actually set tougher environmental policies.
This would seem to suggest that the environmentalists have no case. However,

the analysis rests on three key assumptions: (i) there is no retaliation when indi-
vidual large countries manipulate their terms of trade; (ii) firms operate in per-
fectly competitive markets; and (iii) factors are immobile. The first two points
relate to what Copeland and Taylor (2004) describe as ‘tariff substitution’, i.e.
with trade liberalisation, governments will weaken their environmental policy as a
substitute for trade policy. As discussed earlier, it is optimal for a large country
to manipulate its terms of trade through the use of optimal tariffs. However, in
Nash equilibrium other countries also have this incentive, resulting in a Pareto-
inferior outcome. Consequently, countries can avoid this Prisoners’ Dilemma by
entering a binding trade agreement to remove tariffs (Bagwell and Staiger, 1999a).
However, unless the trade agreement also places restrictions on the use of envi-
ronmental policies, there is a self-interest incentive to use them as alternative
instruments to manipulate countries’ terms of trade. As shown by Bagwell and
Staiger (2001b), the incentive to manipulate the terms of trade through environ-
mental policy can result in ‘race to the bottom’ effects, for which they offer a
potential solution in terms of an adjustment to current GATT/WTO rules. In the
case of imperfect competition, it is well known from the strategic trade literature
that governments have an incentive to use trade policy instruments such as export
subsidies to shift rents to domestic firms (Brander and Spencer, 1985). Without
trade instruments, there is an incentive to substitute environmental policies, result-
ing in ecological dumping (Ulph, 1997). Finally, the regulatory chill and race to
the bottom arguments make sense only if there can be ‘capital flight’, foreign
investment being targeted at pollution havens, given cross-country differences in
the stringency of environmental policy.20 The theoretical analysis of and empirical
evidence for pollution havens will be examined in the next section, followed by a
section discussing the issue of tariff substitution.

20Copeland (1994) does allow for a subset of factors of production to be internationally

mobile in the small country case when analysing optimal policy, showing that the welfare
benefits of an increase in emission taxes towards the first-best level are larger than the case
where factors are immobile. In the large country case, Ulph (1994) notes that a capital

exporting country will have an incentive to relax its environmental policy in order to increase
the rate of return on its domestic capital, and drive up the rate of return on foreign invest-
ment by reducing the export of capital, i.e. a capital-rich country could have lower environ-
mental quality.
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3. Pollution Havens

3.1. Theoretical analysis of pollution havens

Copeland and Taylor (2004, p. 29) note that, ‘… a major preoccupation of the
literature has been an investigation of which countries attract dirty industries when
trade is liberalized …’. In order to understand the arguments, it is useful to sketch
out two competing hypotheses concerning industry location: the pollution haven
hypothesis, which states that, at the margin, dirty industries will locate in countries
with weak environmental policies, the latter typically being lower income, less devel-
oped countries; and, the factor endowments hypothesis, which states it is differences
in factor endowments or technology that determine the pattern of trade, not differ-
ences in environmental policy.
Following Copeland and Taylor (2004), assume two regions in the world, North

and South, the only difference between them being their factor endowments
and/or their environmental policies. In all other respects they are identical. Each
region produces two goods, X and Y under constant returns, using capital K and
labour L. Good X is capital intensive in production, while good Y is labour inten-
sive. In addition, production of good X generates pollution emissions of Z, pro-
duction of good Y being clean.21 Each region has N identical consumers who
maximise utility, treating pollution as given. Preferences over X and Y are homo-
thetic, and the utility function is separable with respect to goods and environmen-
tal quality Z, the latter being a pure local public bad. Pollution is regulated
through either an emissions tax s or through a system of tradable emissions
permits, where government sets the total level of pollution Z, and the price of
permits s is market determined.
Let the price of good X be p, and let good Y be the numeraire. Assuming

perfect competition, and full employment of factors, the output of each good is
given as:

x ¼ xðp; s;K; LÞ; ð1Þ

y ¼ yðp; s;K; LÞ: ð2Þ

Relative supply and demand analysis can now be used to illustrate the two compet-
ing hypotheses for industry location and trade.22 Given the assumption about pref-
erences, demand for X relative to Y, which is denoted as RD, is independent of
income, such that RD(p) ¼ fx(p)/fy(p) where f 0xðpÞ < 0; f 0y ðpÞ > 0, and RD¢(p)<0,
i.e. an increase in p results in a decrease in the demand for X relative to Y.
As North and South are identical, the relative demand curve is the same for
each region. Given equations (1) and (2), and the assumption of constant returns,
relative supply, which is denoted as RS, can be written as a function of K/L
and prices:

21 In terms of an agricultural example, and referring back to Section 1, one might think of X
as land-intensive soyabean production, which also requires capital, the North and South
regions being the USA and Brazil, respectively. In addition, assume that soyabean produc-
tion affects the environment in terms of its impact on land-use i.e., destruction of rainforest,

and also water quality.
22 For further discussion of relative supply and demand analysis in this context, see Copeland
and Taylor (2003).
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RS
p; s;K

L

� �
¼ xðp; s;K=L; 1Þ

yðp; s;K=L; 1Þ ; ð3Þ

where RS¢(p) > 0, i.e. an increase in p results in an increase in the supply of X
relative to Y. RS will differ across the two regions depending on the differences
between their environmental policies and factor endowments. In Figure 1, if each
region was initially identical, autarky prices would be same, and there would be no
reason to trade. Suppose pollution policy is exogenous, and that it is less stringent
in the South, s > s*, their relative supply shifts to RS*, factors moving from indus-
try Y to X (variables with an* refer to the South). Autarky prices now differ
between the two regions, pA > pA*, reflecting comparative advantage. With free
trade, the North imports the dirty good, X from the South, while the South imports
the clean good Y from the North, the equilibrium world price being pT. As a result,
production of X contracts in the North, and expands in the South, and because pol-
icy is fixed exogenously, pollution increases in the South and declines in the North,
i.e. there is a pollution haven in the South. Depending on how weak pollution
policy is in the South, it may actually lose if the externality is not fully internal-
ised, despite the increase in its income. In addition, world pollution will tend to
increase.23

Now allow pollution policy to be endogenous. Suppose each region has the same
number of consumers, and endowment vectors are such that K ¼ kK* and L ¼

p 

X/ Y 

RD

RS

RSW 

RS*

p A 

p A * 

p T 

X/ Y X*/Y * X C /Y C 

A 

A* 

T* C T 

Figure 1. Pollution haven

23 In the agricultural example, one could argue, a priori, that relatively strict environmental
standards and land-use regulation imposed on the USA soyabean producers may in the long-
run result in further increases in Brazilian soyabean production and exports to the USA.
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kL*, where k > 1. The capital-to-effective labour ratio K/L is the same across
regions, but North’s labour is more skilled than that in the South. As a result, the
North is richer than the South, and given environmental quality is a normal good,
then s > s*, assuming each country takes world prices as given. Referring to
Figure 1, RS for the North again lies to the left of that for the South RS* for any
given world price p. With free trade, the North again imports the dirty good X from
the South and exports the clean good Y to the South, i.e. the low income region
becomes the pollution haven. Pollution falls in the North due to both substitution
and income effects of increased trade inducing the policymaker to make environ-
mental policy more stringent. At the same time, pollution increases in the South
and the world if the income effect is not too strong, as the dirty industry shifts to
the South (Copeland and Taylor, 1994). However, as environmental policy is endo-
genous, both the North and South fully internalise the externality, and therefore,
trade is welfare increasing for both regions.
Assume again that environmental policies are exogenous, and that s ¼ s*, but

relative factor endowments are such that K/L > K/L*. If emissions intensities
are constant, RS for the North lies to the right of that for the South in Figure 2.
With free trade, the relatively capital abundant North exports the dirty good X
and its pollution increases, and vice versa in the South. This result contrasts
with the pollution haven hypothesis: if the South is relatively abundant in L, the
factor used intensively in the clean industry Y, its pollution will actually fall with
free trade.
What if North and South differ in both their pollution policies and factor endow-

ments? It is reasonable to assume that a rich North is both capital abundant and
has more stringent environmental policies relative to the poor South. As a result,
its relative abundance in capital tends to make it an exporter of the dirty good
X, while its tougher environmental policy tends to make it an importer of the

p 

X/ Y 

RD

RS* 

RSW 

RS

p A*

p A 

p T 

X*/Y * X/ Y X C /Y C 

A*

A 

T C T* 

Figure 2. Factor endowments

374 Ian Sheldon

� Blackwell Publishing Ltd. 2006



dirty good.24 Consequently, the pattern of trade depends on which effect is stronger
(Copeland and Taylor, 2003). Importantly, if relative factor endowment differences
dominate, the rich North will export the dirty good X, even though it has more
stringent environmental policy, reversing the pollution haven hypothesis. In addi-
tion, global pollution will be reduced as production of X shifts to the North where
environmental regulation is more stringent compared with the South (Copeland and
Taylor, 2003).

3.2. Empirical evidence for pollution havens

In terms of empirical support for the pollution haven hypothesis, two types of analysis
have been conducted.25 First, due to a lack of consistent cross-country pollution data,
industries have often been classified as either clean or dirty, the classification typically
being based on the US data for either emissions intensity, toxic intensity, or abate-
ment costs as a fraction of value added.26 Assuming this classification holds across
time and space, a cross-country panel of data for trade and output trends is then
regressed on variables such as income, income growth rates, and openness. For exam-
ple, Low and Yeats (1992) found that over the period 1965–88, the share of dirty
goods in industrial country exports fell from 20% to 16%, but at the same time rose
for less developed countries, e.g. from 21% to 28% in Eastern Europe, and from 17%
to 21% in Latin America. In another study, Mani and Wheeler (1997), using data for
the period 1965–95, found that pollution-intensive output as a percentage of total
manufacturing output had fallen in the Organization for Economic Co-operation and
Development (OECD) but had risen in the developing countries, and at the same time,
the increase in net exports of pollution-intensive exports from the developing coun-
tries had coincided with increasing abatement costs in the OECD countries.
As Copeland and Taylor (2004) note, the results reported in this literature are

consistent with the pollution haven hypothesis. Equally, they are consistent with a
weaker version of this hypothesis termed the pollution haven effect. Specifically, if
factors other than environmental policy can impact trade and investment, some,
but not all production of dirty goods will have shifted to the South as the North
has implemented tougher environmental policy.27 This follows from the fact that

24 In the soyabean example, there are likely to be competing forces at work. On the one

hand, the USA may have relatively strict environmental standards and land-use regulation,
but it has very productive capital in the agricultural sector, free access to genetically modified
(GM) varieties, and an efficient commodity handling/transport system in place, allowing it to
maintain a comparative advantage in soyabean production. On the other hand, Brazil has a

large endowment of land that can be put into soyabean production, and relatively weak envi-
ronmental regulation, but its commodity handling/transportation system is not efficient at
present, and until recently, there were restrictions on the use of GM soyabean varieties.
25 See Copeland and Taylor (2004) for a detailed review of this empirical work.
26 Interestingly, Mani and Wheeler (1997) rank food manufacturing (SIC 311) to be the ninth

dirtiest industry in terms of its impact on water quality in the USA.
27Copeland and Taylor (2004) and Taylor (2004) provide a very precise distinction between
these concepts: the pollution haven effect occurs if net exports of dirty goods are deterred by

tougher environmental regulations in the North, while the pollution haven hypothesis predicts
pollution-intensive industries will relocate to the South as environmental regulation is made
more stringent in the North. Therefore, the pollution haven effect is a necessary but not a
sufficient condition for the pollution haven hypothesis to hold.
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the North’s relative supply, and that for the world, will have shifted left, resulting
in an increase in the world price of dirty goods, stimulating increased production
in the South, although reducing global production. Finally, these results are also
consistent with economic development in the South. Suppose the South’s capital
stock increased, shifting the South’s relative supply and that for the world to the
right, driving down the world price of dirty goods. The net result is that increa-
sed international competition has resulted in the North specialising less and the
South specialising more in dirty goods production, and increased global dirty
production.28

The second type of empirical analysis is based on using data on the toughness of
environmental policy to test whether it has an impact on either trade and invest-
ment flows. As summarised in Jaffe et al. (1995), the early empirical work conclu-
ded that cross-country differences in environmental policy have very little impact
on trade and investment flows. For example, Tobey (1990), using a panel of 23
countries, regressed 1977 data for exports of five dirty commodity industries,
mining, paper, chemicals, steel and metals, on measures of factor endowments and
stringency of environmental policy, finding the latter variable to be an insignificant
determinant of net exports. Other studies have regressed the US data for the cross-
sectional pattern of trade in manufactures on pollution abatement costs and a set of
control variables such as the costs shares of capital and labour, e.g. Kalt (1988) and
Grossman and Krueger (1993).29 Almost all of these studies find no evidence that
pollution abatement costs affect the cross-industry pattern of trade, and some even
find a positive coefficient on abatement costs, which is cited as evidence in favour
of what is known as the ‘Porter hypothesis’ whereby more stringent environmental
policy stimulates innovation, which in turn results in increased net exports (Porter
and van der Linde, 1995).30

A problem with this research is that policy is treated as exogenous, and as a
result, more stringent environmental policy is expected to result in a reduction in
net exports of dirty goods. Alternatively, if policy is endogenous, an unmeasured
industry or country characteristic may have a confounding effect. For example, an
increase in a country’s capital stock will result in an increase in dirty goods produc-
tion and hence an increase in net exports of dirty goods, but at the same time
abatement costs will increase with tougher environmental policy. Consequently,
there will be a positive relationship between net exports of dirty goods and higher
abatement costs. More recent empirical research of the second type does account
for endogeneity of environmental policy and unobservable industry- or country-

28 Interestingly, in a recent paper, Ederington et al. (2004) find that for four-digit level data
on the USA imports, exports and production over the period 1972–94, the trend towards
cleaner industries is greater in imports than exports. The authors conclude from this that the

USA’s comparative advantage lies not in clean but in dirty industries, and that other factors
determining comparative advantage are more important determinants of trade flows than
tough environmental regulations.
29Kalt (1988) regressed changes in net exports for the period 1967–77 across 78 industry cat-
egories on pollution abatement costs and other variables, the coefficient on abatement costs
being negative but insignificant. Grossman and Krueger (1993), using 1987 data, found that

USA pollution abatement costs had not affected imports from either Mexico or the maquil-
adora sector along the US–Mexican border.
30 See Palmer et al. (1995) for a strong rebuttal of the Porter hypothesis.

376 Ian Sheldon

� Blackwell Publishing Ltd. 2006



specific variables, the results tending to show that differences in environmental
policy can affect trade and investment flows. For example, Levinson and Taylor
(2004), using data for the period 1977–86 on the US environmental regulations and
net trade flows among the USA, Canada and Mexico for 130 manufacturing indus-
tries, find that industries whose abatement costs increased most experienced the
largest increases in net imports.
The overall conclusion on the empirical work on pollution havens is that there is

evidence for both trade and investment flows being affected by environmental pol-
icy. The evidence though is more in favour of a pollution haven effect whereby
environmental policy impacts the net exports of dirty goods as opposed to causing
complete relocation of dirty goods’ production, i.e., environmental policy is not the
only factor affecting trade and investment patterns (Copeland and Taylor, 2004;
Levinson and Taylor, 2004). What are the implications of these findings for argu-
ments about a race to the bottom? Essentially, if either some pollution-intensive
industries relocate to countries with low environmental standards with trade liberal-
ization or if the latter increase their net exports of dirty goods, then there will be
incentives for regulatory chill and a race to the bottom in environmental regulation
in those countries that would otherwise have had a preference for strict environ-
mental standards.

4. Tariff Substitution

4.1. Imperfect competition and ecological dumping

As noted earlier, the argument that governments may have an incentive to weaken
environmental policy in the presence of imperfect competition is a straightforward
extension of the strategic trade literature pioneered by Brander and Spencer (1985).
A typical variant of this model assumes a three-stage game: at the first stage, gov-
ernments select the type of environmental policy they will use; at the second stage,
governments choose the level of the environmental policy; finally, at the third stage,
firms compete in either output or price (see Conrad, 1993; Barrett, 1994; Kennedy,
1994; and Ulph, 1996, 1997).
Following Ulph (1997), assume a duopolistic market structure, where there are

two identical firms, home and foreign, each exporting a good to the world market,
there being no consumption in either country. Each firm chooses output x to max-
imise profits given the output choice of the other firm y, i.e. Nash–Cournot compe-
tition, where the output technology is one of constant returns C(x). Each unit of
output x generates one unit of pollution, but either firm is able to abate pollution,
so that net emissions are e ¼ x ) a where a is the amount of pollution abated, the
total abatement cost curve being the convex function A(e). Pollution is domestic,
the total damage cost function being D(e), which is assumed strictly convex. The
home and foreign governments can choose either an emissions tax t or an emission
standard s, trade policy being unavailable to them. Given this structure, the objec-
tive is to derive the subgame perfect Nash equilibrium of the three-stage game, by
solving backwards from stage three.
To get the basic idea of this approach, assume that each government chooses an

emissions tax t. At the third stage of the game, each firm takes the level of the emis-
sions tax t as given, and given output x is the relevant strategic variable, the Nash
equilibrium is given in Figure 3 at point N where the downward sloping reaction
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functions intersect, which given the assumed symmetry, occurs on the 45� line. The
standard result holds here that if the home government pre-commits to a reduction
in t, the home firm’s reaction function will shift out, output of the home firm
increasing, output of the foreign firm decreasing, the absolute impact on the home
firm’s output being larger than for its foreign rival.31

At the second stage of the game, each government takes as given the emissions
tax set by the other government, and chooses the level of the emissions tax to
maximise social welfare, which consists of firm revenue R(x, y) minus total social
costs C(x) ) A(a) ) D(x ) a). An analogy to the Brander and Spencer result for
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RFx RFx '
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RFy '
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Figure 3. Ecological dumping

31Ulph (1997) shows that if the relevant policy instrument were an emissions standard, the
firms’ reaction functions are shallower than for the case of an emissions tax. This follows
from the fact that when a firm is faced with an emissions standard, each extra unit of output

must be matched with an additional unit of abatement, and the marginal cost of abatement
is an increasing function of abatement, compared with an emissions tax where the firm faces
a constant marginal cost of production. As a result, domestic output will increase by less rel-
ative to the reduction in foreign output if the government reduces the emissions standard.
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export subsidies will hold under these assumptions: each government has an
incentive to reduce the emissions tax below marginal damage costs in the belief
that this will reduce the output of the rival firm, thereby shifting duopoly rents to
their firm, and in doing so increasing social welfare.32 Of course, the Nash equi-
librium of the policy game between the home and foreign government has the
structure of a Prisoners’ Dilemma, whereby it is a dominant strategy for both
governments to reduce their emissions taxes, the net effect being to expand out-
put and pollution in both countries, and thereby reduce firm profits, and, hence
social welfare in both countries.33 The outcome of the non-cooperative policy
equilibrium is given by point P in Figure 3, i.e. both countries would be better
off by cooperating and setting first-best emissions taxes as opposed to ecological
dumping.34

It turns out that this result is somewhat fragile if three key assumptions of the
model are changed (Copeland and Taylor, 2004). First, if trade instruments can
be used, it is no longer necessary to distort environmental policy, e.g. an optimal
emissions tax could be used in conjunction with an export subsidy (Barrett, 1994).
Second, as the number of firms in each country is increased, the Nash–Cournot
equilibrium asymptotically approaches the competitive outcome, and as a result
optimal policy switches to making environmental policy tougher than first best,
i.e. the policy raises firms’ costs, resulting in a reduction in output and a less
competitive outcome (Dixit, 1984; Barrett, 1994). Third, as is well known from
Eaton and Grossman (1986), the result of ecological dumping is very sensitive to
the game played by firms. Specifically, if the relevant strategic variable is price,
reaction functions are upward sloping, and the equilibrium is Nash–Bertrand. In
this case, governments again have an incentive to set tougher environmental pol-
icy, inducing both firms to raise prices in equilibrium (Barrett, 1994).35 In addi-
tion, if trade policy is available, an optimal emissions tax should be used in
conjunction with an export tariff. The overall conclusion is that the argument for
ecological dumping is not particularly robust, and that inclusion of imperfect
competition in the model is essentially an extension of the optimal tariff argument
outlined earlier.

32 Following Brander and Spencer (1985), it can be shown that the deterioration in the coun-

try’s terms of trade due to the reduction in the emissions tax is outweighed by the increase in
duopoly rents accruing to the domestic firm. In addition, if domestic consumption is allowed
for, the emissions tax is targeted at both the imperfect competition and pollution distortions,
reinforcing the incentive to reduce the emissions tax below the first-best level (Conrad, 1996a;

Ulph, 1997).
33 In the case of emissions standards, governments will have an incentive to relax them such
that marginal abatement costs are less than marginal damage costs.
34 If there is transboundary pollution, each country has an incentive to reduce the other coun-
try’s production, increasing the incentive to shift output to the domestic firm, reinforcing eco-

logical dumping (Kennedy, 1994).
35Although it is important to note that if domestic consumption is allowed for under
Bertrand competition, it may be optimal for the government to set an environmental tax

below marginal damage costs in order to minimise domestic deadweight losses from imperfect
competition, i.e. ecological dumping still occurs (Conrad, 1996a,b). This follows from the fact
that the available instrument, environmental policy, is being targeted at three possible distor-
tions: an externality, a trade distortion, and domestic monopoly (Ulph, 1997).
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4.2. Environmental policy and the terms of trade

In earlier discussions it was noted that the non-cooperative Nash equilibrium is for
all large countries to implement optimal tariffs, which is Pareto-inferior. This argu-
ment was originally due to Johnson (1953–54), and was subsequently formalised by
Dixit (1987). More recently, Bagwell and Staiger (1999a, 2002) have considered the
rationale of the GATT/WTO as providing governments with a means of avoiding
the terms of trade-driven Prisoners’ Dilemma, through their entering a binding
trade agreement to reduce tariffs. The question then arises as to what happens when
environmental standards are introduced into this setup, i.e. will there be regulatory
chill or a race to the bottom?36

Following Bagwell and Staiger (2001b), and using their notation, assume a two-
country model where two goods, x and y, are produced under perfect competi-
tion, the home country being an importer of x and the foreign country an importer
of y. Local relative prices are p ¼ px/py for the home country and p� ¼ p�x=p�y for
the foreign country, prices differing due to the tariff policies, t and t*, of each
country. If s ¼ (1 + t), and s* ¼ (1 + t*), then local relative prices can be writ-
ten as p ¼ spw ¼ (s, pw), and p* ¼ pw/s* ¼ p*(s*, pw), where pw ¼ p�x=py are world
prices. The terms of trade are then given as 1/pw for the home country and pw for
the foreign country, and both countries are large enough to affect their terms of
trade.37

The import demand and export supply for each country will be a function of
their local relative prices and terms of trade, and also each country’s choice of envi-
ronmental standards, s and s*, where the environmental externality is assumed to
be local, and the standard is imposed on production. Consequently, each country’s
environmental standard acts as a shift parameter for their respective import
demand, Mxð�Þ; M�y ð�Þ, and export supply functions, Eyð�Þ; E�xð�Þ, and any interna-
tional effects of these standards occur only through prices. The trade balance and
equilibrium conditions are expressed as:

pwMxðs; p; pwÞ ¼ Eyðs; p; pwÞ; ð4Þ

M�y ðs�; p�; pwÞ ¼ pwE�xðs�; p�; pwÞ; ð5Þ

the equilibrium world price ~pwðs; s; s�; s�Þ being a function of the market-clearing
condition for good x:

Mxðs; pðs; ~pwÞ; ~pwÞ ¼ E�xðs�; p�ðs�; ~pwÞ; ~pwÞ; ð6Þ

36Other recent papers that have focused on the links between domestic environmental policy

and trade policy include Anderson (1998). Ederington (2001) also considers issues relating to
the co-ordination of trade and domestic policies in the context of GATT/WTO rules.
37A legitimate question could be raised at this point about the relevance of this assumption,

i.e. to what extent can countries influence their terms of trade? Bagwell and Staiger (2001a)
respond to this by arguing that even small countries may be able to shift some incidence of
their tariffs onto exporters, citing a WTO case brought by Mexico against Guatemala’s tariff
on Mexican cement imports.
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with market clearing for good y given by equations (4)–(6). Consequently, tariffs
and standards imply local and world prices, and hence the levels of production,
consumption, imports, exports, and tariff revenue.38

Given this framework, home and foreign country preferences are expressed via
the functions, Wðs; p; ~pwÞ and W�ðs�; p�; ~pwÞ, respectively. Each country cares about
the other’s policy choices only insofar as they affect equilibrium world prices. This
follows from the fact that the trade effects of policies work through world prices,
and that global production externalities have been ruled out by assumption. The
key structure imposed on W(Æ) and W*(Æ) is that, holding the local price and stand-
ards fixed, the welfare of each country increases as its terms of trade improve,
dWðs; p; ~pwÞ=dpw < 0 and dW�ðs�; p�; ~pwÞ=dpw > 0.
If a country imposes a tariff on imports, the inward shift in their import demand

function lowers the world price, improving their terms of trade, but at the same
time reducing the exporting country’s export volume as they bear part of the inci-
dence of the tariff. Consequently, if countries agree to reduce and then bind their
tariffs at an efficient level, ð�sE; �s�EÞ, given their choices of efficient environmental
standards ð�sE; �s�EÞ, this internalises the harm caused to exporters. As a result, in a
cooperative game, both countries have an incentive to reduce their tariffs, as they
each benefit from increased access to the other’s market (Bagwell and Staiger,
1999a).39 In other words, the GATT/WTO allows the reciprocal exchange of market
access between countries.
The problem with the tariff binding as described is that each country has an

incentive to distort their environmental standards in order to claw back some of the
increased access to their market they have exchanged for increased access to the
other country’s market. The home country, believing that the foreign country will
stick to its environmental standard, will reduce its environmental standard in the
import competing sector so as to substitute for its bound tariff. Of course, the for-
eign country also has this incentive, in which case we get a race to the bottom. As
Bagwell and Staiger (2001b) note, this follows from the two countries agreeing to
bind their tariffs, but retaining complete sovereignty over their choice of environ-
mental standards. Is there any way out of this? Bagwell and Staiger (2001a, b)
argue that the provisions in GATT/WTO’s article XXIII for non-violation com-
plaints provide a possible solution.
In order to make sense of this, it is necessary to start with the GATT/WTO’s

position on domestic policies such as environmental standards. Focusing on produc-
tion standards, this is considered to be the legitimate domain of each member coun-
try. In other words, an individual member country is allowed to set its own
production standards, as long as they are non-discriminatory, and weak standards
are not considered a violation of a member country’s obligation under GATT/

38Tariff revenue is returned to consumers in each country as a lump-sum transfer. The

Marshall–Lerner symmetry conditions are assumed to hold whereby an inward shift in home
(foreign) import demand lowers (raises) the equilibrium world price. Equilibrium prices are
also assumed not to exhibit the Lerner and Metzler paradoxes, i.e. dp/ds>0>dp*/ds* and
d~pw=ds < 0 < d~pw=ds�.
39 Bagwell and Staiger (1999a) offer their theory of the GATT/WTO as an argument against
Krugman’s (1991, p. 25) view that ‘…GATT-think is enlightened mercantilism…’ as it redu-
ces the inefficiencies caused by unilateral use of tariffs.
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WTO. However, GATT/WTO members with tough production standards are not
exempted from their commitments on market access, and therefore, are not allowed
to respond to less stringent standards of other member countries.40

Given this general presumption, how do GATT/WTO members proceed if they
believe the production standards of another member country are affecting their
rights to market access? Under article XXIII of GATT, situations are described
where actions taken by one member may be expected to ‘nullify or impair’ the mar-
ket access benefits expected by another member. As a result, complaints may take
two forms: a violation complaint can occur if a member country fails to meet its
GATT/WTO obligations, e.g. it breaks a tariff binding; a non-violation complaint
occurs in the case where a member’s commitments to market access are being offset
by an unanticipated policy change such as their setting tougher environmental
standards, even if these policies do not violate any GATT rules (Petersmann, 1997).
Under a successful non-violation complaint, the affected member country is entitled
to a re-balancing of market commitments which can take the form of compensation
for the domestic policy change in the form of other policy changes.41 In other
words, the sovereignty of member countries over their choice of environmental poli-
cies is constrained by GATT/WTO rules insofar as they have to meet their existing
market-access commitments (Bagwell and Staiger, 2002).
In terms of the problem outlined above, the ability of countries to weaken their

environmental policies following commitments to lower tariffs is now constrained
by the threat of a non-violation complaint. As a result, there should be no race to
the bottom. However, Bagwell and Staiger (2001b) note that this works only if
weakening of environmental policy by one country reduces market access of the
other country. It may be the case that a country may choose to set more stringent
environmental policies after tariffs have been bound, which will then increase
market access of the other country, but under GATT/WTO rules it is not able to

40 For example, in the 1991 GATT panel ruling in the US–Mexico tuna–dolphin dispute, the

right of the USA to set its own standards for conservation of dolphins was not challenged,
but it was found GATT illegal to ban the import of tuna from Mexico because they used less
dolphin-friendly fishing methods. Under GATT article III, the USA defended its ban on tuna

imports from Mexico on the grounds that it was part of a domestic measure applied equally
to both imported and domestic products, i.e. it was non-discriminatory. However, the panel
ruled, that article III is based on making a comparison between the treatment of imported
tuna as a product rather than the process of tuna fishing, i.e. catching dolphins along with

the tuna could not affect tuna as a product. Essentially, the panel interpreted GATT article
III to apply only to any impact the imported tuna would have inside the USA as opposed to
any harm caused to dolphins by tuna fishing activities outside of the USA (Roessler, 1996;

Hudec, 1996). Therefore, if article III is limited only to the domestic effects of imports, then
the ban on Mexican imports of tuna was an embargo, and, therefore, in violation of GATT
article XI:1. The USA also tried to justify its import ban under GATT article XX (b), but

the panel ruled this would have allowed one party (the USA) to determine unilaterally the
policies of another party (Mexico), which would have undermined the multilateral nature of
the GATT (Roessler, 1996). See Charnovitz (2002) for an extensive discussion of the legal
issues related to the tuna–dolphin and also the shrimp-turtle case.
41 Very few non-violation complaints have actually been brought to the GATT/WTO, and
none have involved environmental standards. This may be due to the difficulty in evaluating
the trade impact of changes in domestic policies.
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unilaterally increase its tariff above the bound level in order to maintain market
access at the previously negotiated level.
More formally, suppose GATT/WTO consists of a two-stage tariff negotiation

game, where, before negotiations begin, the existing environmental standards of
each country are noted.42 At the first stage of the game, bound tariffs are negoti-
ated, implying a set of market access commitments by the two countries. At the sec-
ond stage of the game, the two countries are able to make unilateral changes to
their mix of policies, providing that tariffs do not exceed their bound level, and
implied market access commitments are maintained. Focusing first on the case
where market access might be reduced and focusing only on the home country,
in panel (a) of Figure 4. Suppose that there is a set of efficient policy choices
(sE, sE, s*E, s*E) that maximizes the welfare of the home country Wðs; p; ~pwÞ such
that W�ðs�; p�; ~pwÞ � �W�E, where �W�E ¼ W�ðs�E; p�; ~pwEÞ and ~pwE � ~pwEðsE; sE;
s�E; s�EÞ.43 With the home country’s initial tariff and standards set at (sN, sN), the
bound tariff consistent with sN is given as ~s on the iso-~pwE locus.44 As the home
country is constrained to operate on or below the iso-~pwE locus by the threat of a
non-violation complaint, it cannot unilaterally lower its environmental standard
below sN. However, subsequent to the initial tariff binding, if its preferred point on
the iso-~pwE locus is at ð�sE; �sEÞ, it can only reduce its environmental standard from
sN to �sE by agreeing to further reduce its tariff from �s to �sE. Similar analysis for the
foreign country allows for an efficient combination of policies to be achieved
through tariff negotiations alone (Bagwell and Staiger, 2001b).
What happens, however, if the preferred choice of environmental policy generates

an increase in market access, as, perhaps, is to be expected over time in richer coun-
tries as demands for environmental protection increase? This case is shown in panel
(b) of Figure 4. The analysis is exactly the same as before except that the home
country’s preferred point on the iso-~pwE locus implies that subsequent to the tariff
negotiations it would need to raise its environmental standard, resulting in an
increase in the foreign country’s market access. In order to preserve its market
access commitment, it would also need to raise its tariff above the bound level,
which it is unable to do under current GATT/WTO rules due to the threat of a
violation complaint. Similar analysis of the foreign country suggests that there will
be regulatory chill as the two countries delay introducing more stringent and effi-
cient environmental standards.
Alternatively, one can imagine a case where the foreign country is either in equi-

librium after the tariff negotiation game, such that ð�s�; s�NÞ ¼ ð�s�E; �s�EÞ or it wishes

42 See Bagwell and Staiger (1999b, 2001b) for the technical details.
43 The equilibrium is one where each government picks its policies efficiently, given its prefer-

ences and the equilibrium (efficient) volume of trade. This contrasts with the non-cooperative
Nash equilibrium where the volume of trade is too low due to the incentive for each country
to manipulate its terms of trade (see Bagwell and Staiger (2001b) for further discussion).
44 If the home environmental standard s were made more stringent, this would shift out the
home import demand function, causing an increase in the world price ~pw, and a resulting
deterioration in the home country’s terms of trade, which would have to be offset by an

increase in the home country tariff s, hence the iso-world price locus ~pwEð�Þ is upward slo-
ping. At the efficient policy choicesð�sE; �sEÞ; the home country’s iso-welfare contour
Wðs; p; ~pwÞ is tangent to the iso-world price locus ~pwEð�Þ, which is also the iso-welfare
contour of the foreign country, given the definition of W*(Æ).
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to set a lower standard due to its stage of development [panel (a) of Figure 4]. In
which case, it either maintains or lowers its bound tariff �s. At the same time, the
home country would prefer to raise its environmental standard because of its higher
per capita income, but is unable to because it cannot raise its bound tariff �s to pre-
vent an increase in market access beyond what is initially negotiated [panel (b) of
Figure 4]. In this case, both countries maintain their negotiated market access, but
there is regulatory chill in the home country.
Either of these cases would appear to be a robust argument supporting the fears

of environmentalists over trade liberalisation.45 Bagwell and Staiger (2001b) argue
that resolution of this problem lies in providing more flexibility to the current
GATT/WTO rules by allowing countries to renegotiate their bound tariffs if unilat-
eral changes in their environmental standards would increase access to their mar-
ket.46 Copeland and Taylor (2004, p. 62), however, suggest that ‘… Although this is
an elegant solution to the problem, it requires that we monitor country’s market
access commitments very closely to eliminate possible abuses …’.47

This raises an interesting question as to whether the existing GATT/WTO rules
allow for this flexibility, or whether they need to be changed in this regard. Roessler
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Figure 4. Tariffs and non-violation complaints

45 It is important to note that this is not an argument in favour of setting harmonised mini-
mum standards, i.e. the increase in market access comes about not because of lower envi-
ronmental standards of the foreign country but because the home country raises its own

environmental standards (Bagwell and Staiger, 2001a).
46 In the case of global externalities, Bagwell and Staiger (2002) note that it is not possible to

reach efficient policy outcomes with negotiations over tariffs alone. This follows from the fact
that the inefficiency is more than just about market access. It is typically argued that such
inefficiencies should be dealt with outside GATT/WTO via other international institutions
such as CITES and the Kyoto Protocol.
47 Bagwell and Staiger (2001b, p. 557) acknowledge this themselves in a footnote, ‘…A limita-
tion of this approach is the difficulty inherent in measuring the trade effects of domestic pol-
icy changes…’.
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(1996, 1998) argues that under GATT article XXVIII, a unilateral increase in the
bound tariff by one country can be met by the other country withdrawing an equiv-
alent amount of market access.48 Such renegotiation would leave the terms of trade
unchanged, and would also satisfy the principle of reciprocity.49 Alternatively,
Bagwell and Staiger (2001b) argue that the renegotiation provisions of article
XXVIII could be changed such that any change in a country’s domestic environ-
mental standards would be offered to the other country in compensation for raising
the bound tariff. In other words, even though the terms of trade have changed,
market access is maintained at the negotiated level due to the impact of the stand-
ards on domestic firms. In a specific sense, however, the principle of this argument
is already applied in GATT/WTO rules relating to border tax adjustments for envi-
ronmental excise taxes (Enders, 1996), although as shown in the next section, there
is still potential for getting it wrong in terms of evaluating the impact of such taxes
on market access.

5. Border Tax Adjustment for Environmental Excise Taxes

McCorriston and Sheldon (2005a) examine the implications for trade policy of the
use of environmental excise taxes. Such instruments are being used widely in many
countries to improve the environment. In the USA, excise taxes are levied on prod-
ucts that adversely affect the environment, e.g. CFCs, while others have been and
are used as a source of revenue to deal with (potential) environmental hazards.50

Several European countries (Denmark, Finland, the Netherlands, Norway and Swe-
den) introduced carbon taxes in the 1990s. In addition, the European Commission
has considered the use of carbon taxes throughout all members of the European
Union, although eventually it chose to implement a scheme for trading carbon emis-
sion permits starting January 2005. The USA government has also considered the
introduction of carbon taxes.
As the preceding analysis suggests, however, the use of excise taxes for environ-

mental purposes is likely to impact on trade flows and the competitiveness of firms
to which the environmental tax applies. Clearly, firms in an importing country faced
with the imposition of an environmental excise tax may argue that the resulting cost
will improve the market access of imported goods. In such circumstances, there are
likely to be demands for a corresponding border tax adjustment to offset the impact
of the environmental tax. In addition, where the environmental excise tax is applied
to an intermediate good but it is the final good that is imported, the market access
issue will arise because domestic producers of the final good face an increase in the

48Bagwell and Staiger (1999b, 2001b) do explicitly allow for tariff renegotiation along these

lines by adding an extra stage in their game. However, they also show that such reciprocal
tariff negotiations do not result in an efficient outcome if the combination of policies is not
politically optimal.
49 ‘…WTO members are entitled to renegotiate their commitments…this adjustment takes
place at the time when market-opening commitments are negotiated or after a renegotiation
based on reciprocity, and therefore maintains the balance of rights and obligations among

members…’ (Roessler, 1998, p. 224).
50A range of excise taxes have been and are currently applied in the USA targeted to various
environmental objectives (Barthold, 1994).
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cost of intermediate inputs which places them at a disadvantage vis-à-vis final
imported goods where the cost of intermediates is lower in the absence of the envi-
ronmental tax. In such cases, demands for any border tax adjustment would relate
to the final derivative imported good.
In principle, such border tax adjustments do not contravene GATT/WTO guide-

lines: articles III and XVI of GATT allow contracting parties to adjust excise taxes
on imported goods up to the same level as those applied on domestic goods, i.e.
taxes on imported goods imposed on the same basis as domestic excise taxes are
not regarded as being discriminatory (WTO, 1997).51 In addition, GATT/WTO
rules extend to border tax adjustments of imported derivative goods when the envi-
ronmental excise tax is imposed on intermediate goods (Davie, 1995).52 In light of
Bagwell and Staiger’s (2001a,b) arguments, this looks like a specific method for
dealing with regulatory chill in environmental policy: countries are permitted to set
border tax adjustments to offset the impact of increased market access arising from
higher domestic environmental taxes.53

The question of interest here is the appropriate tax treatment of imported final
goods that use the intermediate good but yet remain untaxed in the exporter’s coun-
try. Poterba and Rotemberg (1995) have shown that if both the intermediate and
final goods sectors are perfectly competitive, an import tax on the final good, equal
to the level of the environmental excise tax times the extent to which the intermedi-
ate good enters the domestic downstream firm’s cost function, would raise marginal
costs for the importer by the same amount, and consequently will have a neutral
effect on imports.
McCorriston and Sheldon (2005a) examine the case where the domestic interme-

diate and final goods markets are imperfectly competitive, and where maintained
market access is defined in terms of either import volume or import market share
neutrality. Focusing on the final goods market, they assume a symmetric duopolistic
market structure, where a home firm (foreign firm) chooses output x(y) to maximise

51Here the focus is on border tax adjustments on imports. However, environmental tax legis-

lation usually allows exemption from domestic environmental taxes when the good is being
exported. This implicit subsidy is also legitimate in the context of the GATT/WTO frame-
work. See McCorriston and Sheldon (2005b) for further analysis of the export case. GATT/

WTO provisions on border tax adjustment are based on the destination principle for indirect
taxes, i.e. the tax is imposed at the border on an imported good at the rate applied to like
domestic goods, the idea being that the indirect tax is shifted forward by the taxpayer to the

consumer. In contrast, direct taxes on producers are ineligible for border tax adjustments
(WTO, 1997).
52 In the case of the US legislation dealing with the tax on CFCs, imported products contain-

ing CFCs are taxed on the basis of the weight of CFCs contained in the product with the
extent of CFC used determined by the predominant method of US production. A GATT
panel confirmed the application of border taxes on derivative goods when the domestic tax is

imposed on domestic producers of intermediate goods (GATT, 1987). However, it is not clear
how a WTO panel would rule on border tax adjustments on the energy content of imports
(Esty, 1994; Biermann and Brohm, 2003).
53 In fact, the issue of border adjustments for domestic taxes has been long-recognised,
Ricardo noting: ‘In the degree then in which [domestic] taxes raise the price of corn, a duty
should be imposed on its importation … By means of this duty … trade would be placed on
the same footing as if it had never been taxed’ (Sraffa, 1953).

386 Ian Sheldon

� Blackwell Publishing Ltd. 2006



profits given the output choice of the other firm y(x), the home firm purchasing an
environmentally harmful input from a domestic, duopolistic intermediate goods
market, which is subject to an environmental tax. Assuming a constant returns
downstream technology of one-to-one fixed proportions, and a move structure
where the home government initially commits to tax policies, their key result is that
the size of the border tax adjustment relative to the environmental tax is sensitive
to the definition of maintained market access, which in turn generates quite differ-
ent downstream profit effects.
In the case of import-volume neutrality, the combination of the environmental

tax and border tax adjustment shifts profits away from the home to the foreign
downstream firm. In Figure 5, the environmental tax shifts the home firm’s reaction
function from RFx to RF0x, output falling to x¢, and the border tax adjustment
shifts the foreign firm’s reaction function from RFy to RF0y, the new Nash equilib-
rium being N¢, such that the foreign firm’s output remains at y ¼ y¢. Home firm
profits fall to p0x, and foreign firm profits increase to p0y. It is also important to note
in this case, the appropriate border tax adjustment is less than the environmental
tax. This is due to the latter not being fully transmitted by the upstream intermedi-
ate goods sector into an increase in the home downstream firm’s costs.
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Figure 5. Effects of neutral border tax adjustments
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In the case of import-share neutrality, the combination of the environmental tax
and border tax adjustment increases the profits of both the home and foreign down-
stream firms (Figure 5). The environmental tax shifts the home firm’s reaction func-
tion from RFx to RF0x, output falling to x¢¢, and the border tax adjustment shifts
the foreign firm’s reaction function from RFy to RF00y , the new Nash equilibrium
being at N¢¢. In order that home and foreign firm market shares, net of the environ-
mental and border taxes, remain constant along the ray from the origin, the envi-
ronmental and border taxes are now the same. Home firm profits increase to p00x ,
and foreign firm profits increase to p00y . In terms of political economy, the home
downstream firm will lobby for maintained market access to be defined in terms of
market-share neutrality, while the foreign firm would prefer it to be defined in terms
of market-volume neutrality.
It can be argued in principle that border tax adjustments for environmental taxes

should leave either the volume of imports, or the market share of imports of the
final good unchanged. This is consistent with Bagwell and Staiger’s (2001a, b) ana-
lysis of regulatory chill. However, as just outlined, setting appropriate border tax
adjustments may be more complex than the simple competitive market rule implies
and is dependent on how ‘maintained market access’ is defined. Even if set appro-
priately, they may result in the redistribution of profits between domestic and for-
eign firms. The overall conclusion is clear: market structure considerations in both
final and intermediate sectors are important in setting the level of border tax adjust-
ments for environmental excise taxes if the authorities are to maintain negotiated
market access.

6. Summary and Conclusions

In summary, this paper has focused on the connection between trade and environ-
mental policy. In particular, it asked the question of whether there will be a race to
the bottom in environmental policy as trade is further liberalised. Standard analysis
of optimal intervention suggests that this is unlikely to happen in either the small
or large country case. However, as pointed out in Section 2, this assumes: no retali-
ation, perfect competition and immobile factors of production.
Relaxing the last assumption for a subset of factors allows for the possibility of

capital flight from rich developed countries with tough environmental policies to
poorer less developed countries with weaker environmental policies, creating pol-
lution havens. The empirical evidence supporting a pollution haven effect gives
some credence to the fears of environmentalists that free trade may encourage
developed countries to either weaken their environmental policies in a race to the
bottom or at least not make them any tougher, through regulatory chill, so as to
maintain their competitiveness as tariffs are lowered.
As mentioned in Section 4, a race to the bottom in the form of ecological dump-

ing can occur in the presence of imperfect competition, although this result is some-
what sensitive to the underlying assumptions. Perhaps the most convincing
argument for either a race to the bottom or regulatory chill comes when account is
taken of the terms of trade Prisoners’ Dilemma. Here, even though GATT/WTO is
a means to resolving this dilemma through tariff bindings, it is also necessary that
countries do not retain complete sovereignty over their environmental policy. This
is because they have an incentive to weaken it in order to claw back some of the
increased market access they have granted through lower tariffs. The solution to
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this argument for a race to the bottom, however, lies in the GATT/WTO rules, i.e.
countries will be constrained from relaxing their environmental policies after tariffs
have been bound due to the threat of non-violation complaints being made by their
trading partners who stand to suffer a loss of negotiated market access. However,
if a country wishes to have tougher environmental policy after tariffs have been
bound, the threat of a non-violation complaint can induce regulatory chill.
The suggested way out of this problem is through the provision of more flexibility

in the current GATT/WTO rules, allowing countries to renegotiate their bound tar-
iffs if unilateral changes in their environmental policies would increase access to
their market. It turns out that the principle of this argument is already being applied
in GATT/WTO rules as they relate to border tax adjustment for environmental
excise taxes on either intermediate or final goods. However, implementation of such
rules is not simple, especially if the vertical structure of markets and imperfect com-
petition are taken into account. Consequently, as a proposed solution to the prob-
lem of regulatory chill, it comes with an appropriate ‘health warning’. Nevertheless,
there may be some potential for extension of this type of GATT/WTO rule to other
types of environmental policy.
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