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Countries that wish to erect trade barriers have a variety of instruments at their disposal. In
addition to tariffs and quotas, countries can offer tax relief, low interest ﬁnancing, reduced
regulation, and other subsidies to domestic industries facing foreign competition. In a trade
agreement, countries typically agree to reduce not only tariffs but also subsidies. We
consider the effect of a free trade agreement on pollution emissions. We show that while
reducing tariffs may indeed increase output and pollution, reductions in some subsides
required by the trade agreement reduce pollution in general equilibrium for reasonable
parameter values. Reducing subsidies has three effects on pollution: (1) reducing subsidies to
ﬁrms reduces pollution-causing capital accumulation, (2) if subsidized ﬁrms are more
pollution intensive, then reducing subsides moves capital and labor from more to less
pollution intensive ﬁrms, and (3) reducing subsidies concentrates production in more
productive ﬁrms, increasing output and thus pollution. We derive straightforward conditions
for which (1) and (2) outweigh (3). We then calibrate the model to China in 1997, and ﬁnd
that pollution has a more elastic response to reducing subsidies than to reducing tariffs.
While a 5% reduction in tariffs increases all pollutants by approximately 1%, a 5% reduction in
subsidies reduces pollution by 1.8–11.6%, depending on the pollutant. The reductions in
pollution occur without any environmental side agreements or abatement policy changes.
& 2012 Elsevier Inc. All rights reserved.
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1. Introduction
Countries that wish to erect trade barriers have a variety of instruments at their disposal. In addition to tariffs and quotas,
countries can offer tax relief, low interest ﬁnancing, reduced regulation, and other subsidies to domestic industries facing
foreign competition. The political process is unlikely to produce a uniform tariff. Instead, countries with high trade barriers
employ a complex mixture of all these instruments, resulting in signiﬁcant distortions. In a trade agreement, countries typically
agree to reduce not only tariffs but also subsidies. For example, subsidies to exporting industries violate WTO rules.1
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Speciﬁcally, subsidies speciﬁc to an individual or group of ﬁrms, products, or industries which are either contingent on export performance
(‘‘prohibited’’) or have adverse effects on member industries (‘‘actionable’’) are not allowed. Member countries may bring suit to have such subsidies
removed or be allowed to retaliate. See Annex 1A, Agreement on Subsidies and Countervailing Measures of the WTO’s legal document on the Uruguay
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The main claim of our paper is that reductions in domestic subsidies implied by some trade agreements have signiﬁcant
effects on pollution emissions. These effects are associated with a country’s opening to trade and, therefore, cannot be
ignored when considering the effects of trade agreements on pollution. The focus of trade agreements and of this paper is
not on benign and well-studied subsidies designed to correct an externality, but instead on subsidies designed solely to
support a particular industry or ﬁrm (typically facing foreign competition). Such subsidies are sometimes called ‘‘perverse
subsidies’’ (for example [26]). We show that reducing such subsidies has three effects on pollution. First, a reduction in
subsidies to ﬁrms reduces pollution-causing capital accumulation. Second, if subsidized ﬁrms, industries, and/or state
owned enterprises (SOEs) are more pollution intensive, then reducing subsides moves capital and labor from more to less
pollution intensive ﬁrms. Third, reducing subsidies concentrates capital and labor in more productive ﬁrms, increasing
output and thus pollution. We derive conditions under which the ﬁrst two effects outweigh the third. In our calibration,
the condition is satisﬁed for all three pollutants studied.
Thus even if world tariff reductions cause pollution-intensive production to increase in a country, overall pollution may
still fall because the tariff effect is more than offset by the reduction in pollution caused by the reduction in subsidies.
Indeed, we calibrate the model to China in 1997 and ﬁnd that pollution has a more elastic response to reducing subsidies
than to reducing tariffs. While a 5% reduction in tariffs increases all pollutants by approximately 1%, a 5% reduction in
subsidies reduces pollution by 1.8–11.6%, depending on the pollutant. The reductions in pollution occur without any
environmental side agreements or abatement policy changes.
There is a large theoretical literature on trade and the environment.2 Research has focused on three possible channels
whereby a reduction in trade barriers can affect environmental quality. Following Copeland and Taylor [8] and others, we
denote the idea that a reduction in trade barriers causes pollution intensive production to shift from countries with
relatively stringent regulation to countries with relatively weak regulation the pollution haven hypothesis (PHH). The PHH
predicts that, following a reduction in trade barriers, pollution rises in the country with weak regulation and falls in the
country with stringent regulation. A second channel, the factor endowment hypothesis says that since pollution is capital
intensive, reducing trade barriers should cause pollution intensive industries to move to the more capital intensive
country, usually the more developed country. In the third channel, increases in income caused by a reduction in trade
barriers affects both pollution intensive production and abatement spending.
Mani and Wheeler [24], Low and Yeats [22], Ratnayake [28], and others ﬁnd some evidence in favor of the PHH. These
studies lack pollution data in less developed countries, and so must instead classify industries according to their pollution
intensity in the US and then correlate output in pollution intensive industries to openness. On the other hand, Birdsall and
Wheeler [6] and Lucas et al. [23] ﬁnd that pollution intensity is relatively lower in more open economies. In general,
environmental regulations do not seem to be a major factor in plant location decisions.
As Antweiler et al. [2] note, both theoretical and empirical studies generally take pollution regulations and/or income to
be exogenous. For example, countries may tighten environmental regulations after an inﬂow of pollution intensive capital.
Even if pollution regulations are identical across countries, production moves to its most efﬁcient location, causing
production and pollution to increase. The resulting increase in income may itself cause countries to increase abatement or
otherwise tighten pollution regulations, as has been noted in the Environmental Kuznets Curve (EKC) literature [13].
Antweiler et al. [2] study the effect of reducing trade barriers on SO2 concentrations. They decompose the effect into scale,
composition, and technique effects. Reducing trade barriers causes output to rise, which increases pollution (the scale
effect). However, the increase in income also results in increased abatement spending, reducing pollution (the technique
effect). Finally, a reduction in trade frictions causes the country exporting the dirty good to specialize in that good,
increasing pollution (the composition effect). They also avoid the data problems present in previous studies by using data
on SO2 pollution emissions from the Global Environmental Monitoring database. They ﬁnd a particularly strong technique
effect, implying that trade improves the quality of the environment by raising income and abatement. This channel has
perhaps the best support in the data. However, the EKC does not seem to be robust to changes in empirical speciﬁcation or
across pollutants [16,31], so the result may not generalize to pollutants other than SO2.
We propose here an entirely new channel by which free trade agreements may affect the environment: the free trade
agreement acts as a catalyst by which governments reduce subsidies. The subsidies are typically in industries facing
foreign competition. The reduction in subsidies affects the share of production by subsidized ﬁrms, total production, terms
of trade, and capital accumulation, each of which has an effect on pollution.
The related literature on how perverse subsidies to industry affect the environment is less developed.3 Since almost all
countries have industrial policies which favor some industries, what effect subsidies have on the environment is an
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Round Agreements. Bagwell and Staiger [3] argue the criteria for challenging domestic subsidies in the WTO is weak enough so that governments can in
principle challenge any positive subsidy.
2
Survey papers include Copeland and Taylor [8], Kolstad and Xing [21], Rauscher [29], and Ulph [35].
3
Barde and Honkatukia [5] discuss the extent of subsidies in environmentally sensitive industries and discuss a few channels by which subsidies
may affect the quality of the environment, but note that a full assessment would require a general equilibrium analysis, which we do here. van Beers and
van den Bergh [36] show in a static, partial equilibrium setting how subsidies can increase output and pollution in a small open economy. Fisher-Vanden
and Ho [12] show that capital subsidies reduce the cost of adopting a carbon tax in China, since the carbon tax offsets some of the distortions caused by
the capital subsidy. More established is the literature on agricultural subsidies and the environment (see for example [1]).

