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. Introduction

This paper discusses four aspects of the reationship between internationd trade and the naturd
environment:

. The effect of trade liberdisation on the environment;

. The effect of the unilateral impogtion of environmental regulations on trade
patterns;

. The use of domestic trade policy as an environmentd insrument; and

. The use of trade measuresin internationa environmenta agreements.

The paper provides a criticd review of the empirica and theoretical economic literature that
addresses these four sets of issues. Its objective is to clarify what economic anaysis has to say
about the rdationship between trade and the environment, and to highlight some of the important
limitations of the andyds. Particular atention is paid to the evidence and the implications of these
issues for developing countries*

. Trade Liberalisation and Environmental Change

Economic analys's makes a powerful conceptud case for the positive environmental effects of the
liberdisation of internationd trade. The case rests upon the effects of liberdisation in terms of the
redllocation of production and in terms of the technological and demand effects. The case related to
datic redlocation of production will be discussed firdt.

According to trade theory, a country will tend to specidise in the export of goods which require
relatively more intensve use of those factors of production (i.e. labour, capitd, materids, etc.) which
it possesses in relative abundance. It is argued that the country will have an advantage in such
sectors in comparison with other countries, even if absolute costs of production in the sector are
higher. The theory of environmentaly-determined comparative advantage is merely an extenson of
this, in the sense that the environment is introduced as a factor of production, anadogous to the
gtandard factors of production usudly incorporated in trade theory. Thus, a country with a relative
abundance of naturd capitd (renewable and non-renewable resources used as direct inputs in
production and/or assmilative capacity to absorb waste arisng from production) will specidise in
the production of goods which are intensve in the use of naturd capita. Abundance depends,
however, on both ‘naturd’ factors, such as endowments of natura resources, the composition of the
soil and the speed and direction of prevailing winds and currents; as well as ‘anthropogenic’ factors

The economic analysis of the environmental case for trade liberalisation is discussed on its own ground

— this focus is at the expense of arguments which, although important, start from a different analytical
framework.



which determine the demand for such resources as clean rivers, virgin forests and unpolluted air.
Within such a framework, therefore, environmentally-determined trade is the expresson of nationa
supply and demand factors. However, it should be emphasised that the pattern of specidisation
arises from relative, and not absolute, levels of environmental endowments and preferences.

The same economic logic which indicates that countries will specidise in the production of those
goods which are intensve in the use of resources in which it possesses a relative abundance, dso
implies that trade liberdisation will encourage the efficient exploitation of such resources across
trading nations. Since trade in goods can be understood as trade in embodied factors of production,
a given leve of globd materid wefare can be ataned with fewer inputs (including environmental
inputs) than would be the case if each country attempted to satisfy its own consumption patterns
purely through domestic production. Consequently, it is argued that the inhibition of trade flows
aisng from trade redrictions, whether explicit (tariff barriers and import quotas) or implicit
(subsidies and non-tariff barriers), will result in greater levels of resource use and environmenta
damage being needed to produce the same level of output than would be the case in a free
internationa trading regime. (For theoretica discussions see Siebert et al 1991.)

Much of the empirica work which has been undertaken to test this hypothess is rdated to the
agricultura sector, particularly asit concerns protectionism in North America and Western Europe.
Ervin (1996), Runge (1993) and Anderson (1992) assert that trade liberdisation in the agricultura
sector will tend to reduce the globa environmentd-intendity of the sector. In effect, protectionism
has resulted in trade patterns which do not reflect naturd endowments and assimilative capacity.
The remova of such digtortions would result in a shift in agriculturd production away from regions
where energy and chemicad inputs are intensive, to regions which are relatively better suited for such
production and which require fewer environmentaly damaging inputs. Although the regiond effects
of such shifts in trade patterns may result in increased use of environmental resources in particular
aress, the overd| globd effects will be environmentdly preferable.

This conclusion is broadly supported by more aggregate macroeconomic studies, which find that
trade liberdisation will tend to reduce the adverse environmenta effects of production per unit of
aggregate globa economic output. (See Beghin et al 1995, Perroni and Wigle 1994, Lucas et al
1992 and Birdsal and Wheder 1993) This is dgnificant, Snce the net environmenta effects of
trade liberdisation can only be understood in a multi-sectord andyss. The redlocaion of
production following liberdisation will not necessarily result in less environment-intensive production
in each individua sector, but only in aggregete.

The datic argument related to resource dlocation is further supported by a belief that trade
liberdisation will generate dynamic technologicd effects which may have further beneficid
consequences for the environment. Thus, from the individua country’s perspective, the gains are
reflected not only in terms of the composition of output across countries, but dso in terms of the
technology of production gpplied within countries. There are numerous interrdlated channds
through which economic openness can affect the environment-intensty of technology and
technologicd change:



. By opening domestic markets to foreign technology firms may be able to import technology,
which is environmentadly less damaging then technology avallable domesticdly. This may teke the
form of capitd equipment or materid inputs.

. By dlowing firms to redise economies of scde through the expansion of the market for their
output, trade may enable firms to invest in more efficient production processes. This may beisless
environmentally damaging for the reason cited above and/or becauise clean technology often requires
larger average scae of production to be economic.

. By granting firms access to foreign export markets, domestic manufacturers may be subject
to foreign patterns of demand. In many instances this may include markets which attach greater
importance to the environmenta characterigtics of production.

Rddive to sudies which examine the effects of liberdisation on the environment-intengty of
production through changes in the composition of output, the environmenta effects of liberdisation
through technologica change has been much less adequately anadlysed. Thisis due in large part to
data difficulties, snce the requirements are much more sgnificant. However, the evidence which
does exigt tends to support the view that liberaisation has a pogtive effect on the environmenta
characterigtics of the technology of production. For instance, it has been found that less pollution-
intengve thermomechanica technology has been adopted by the pulp and paper sector in countries
with relaively more open trading regimes (Wheder and Martin 1992). Thus it is argued that
protection, by digtorting trade flows, has encouraged the development of production processes
requiring relatively greater environmenta through-put.

Furthermore, it is argued that the positive composition and technology effects are reinforced by the
effects that trade has on the environment-intengity of production through increased income levels.
The argument rests upon a bdief in the existence of posgitive relationships between internationa trade
and economic growth on the one hand, and between economic growth and environmental quaity on
the other. Although the former relationship is beyond the scope of this paper,? the latter requires
some discussion. In effect, it is argued that “environmental wear” (pollution emissions and resource
exploitation) per unit of output, rises with income levels until a certain point, beyond which it begins
to fal, generating an inverse-U relationship.

To some extent, the existence of this reationship has been borne out by empiricad studies. (See
Lucas, Whedler and Hettige 1992, Shafik 1994, Grossman and Krueger 1995, and Selden and
Song 1994.) However, a number of points are worth emphassng. Firdly, the results vary
ggnificantly across measures of environmentad qudity, with those effects which are most locdised
(i.e. particulate matter) tending to exhibit the most evident inverted-U relaionship, whilst others with
effectswhich are ether potentidly externdisable (solid waste) or environmentdly diffuse (CO,), not
exhibiting such a rdaionship a al. This reveds the importance of the incidence of environmenta
effects and demand-side issues.

For recent evidence see Harrison et al (1995) and Goldin and Mensbrugghe (1993).



Secondly, the use of “reduced form” equations in the empirica studies — in which the main causa
factors areimplicit — means that the practical sgnificance of the studies in policy terms is restricted,
gnce such equations are sngularly inadequate in the explanation of causd effects. They do not
purport to clam that development causes improved environmental quaity, but rather that it
accompanies it. The third issue is related to the pervasveness of irrevershilities in processes of
environmenta degradation. Although it may be the case that economic growth eventualy generates
notiond demand for environmenta qudity and the means to make this demand effective once the
‘hump’ of the U-curve has been passed, the resource base upon which the economy depends may
no longer be able to satidfy this demand if environmentd irreversbilities are Sgnificant.

In summary, it is important to be clear about what economic andysis of the environmentd effects of
trade liberalisation does and does not say. The static resource realocation argument does not state
that environmentd qudity will improve in dl countries following trade liberdisation. Even if dl
externdities are appropriately internadised (i.e. the margind costs of the use of environmenta
resources equas the margina benefits), aggregate use of environmenta resources may rise (natura
resource explaitation increases and pollution emissons rise), in countries which are richly endowed
with such resources. Indeed, environmenta inputs per unit of aggregate output may even rise, as
some countries adjust the sectord compaosition of their output toward more environment-intensve
sectors as a reflection of comparative advantage. This could be true even if dl externdities are
internaised. Just as labour-rich or capital-rich countries may experience increased use of |abour or
capitd in aggregate terms, or per unit of output following liberdisation, the same could be true of
environmental resource use for certain countries.

Therefore, the widespread assartion that environmenta quaity will improve in individua countries
following liberdisation as long as externdities are interndised, is dependent upon dynamic
technologicd and demand effects, and not drictly dtatic resource redlocation and sectora
compodgtion effects. Thisis dgnificant, snce the former are expected to have pogtive environmenta
consequences within individua countries, whilst the latter are primarily concerned with effects across
agroup of countries. Moreover, the results for the two former factors (technology and demand) are
rather less robust than for the two latter factors (input redllocation and sectora composition).

Evidence and Implications for Developing Countries

The effects of liberdisation are potentialy significantly important for developing countries, since their
environmental endowments and priorities may be very different from OECD countries. As such
liberdisation may generate significant changes in the environmenta characteristics of production.
Although on one level the aggregate globa effects may be postive, there may be cases of
consderableincreasesin regiond stressin certain developing countries.

One of the only empiricd modes used to examine the environmenta effects of liberdisation
sysematicdly, dbeit in necessarily smplified form, is that of Perroni and Wigle (1994). Using a
datic genera equilibrium modd of the world economy they find that liberaisation results in a 0.7%
increase in an aggregate index of “environmental damage’ in developing countries?® Interestingly this




is lower than in indudtridised countries, despite the assumption of grester assmilaive capacity in
developing countries. This is explained by the fact that the model predicts consderably smaller
increases in economic activity in developing countries than dsewhere. Indeed the welfare effects of
increased economic activity only just compensate for decreased environmental qudity in percentage
terms. However, it should be emphasised that the highly abgract nature of generd equilibrium
modelling means that such results are a best illudtrative.

In their TEQUILA modd, Begin et al (1995) examine the environmenta effects of trade
liberdisation in Mexico usng adynamic generd equilibrium modd. Unlike many of the other sudies
emissons are asociated with the use of intermediate inputs and not production of find outputs. As
such they can capture some of the effects of technologica change insofar as it is reflected in factor
subdtitution.  They find that unilaterd trade liberalisation generates a sgnificant rise in GDP (3.2%)
relative to the base case in 2010, but that most mgor pollutants increase by a comparable amount
(25% - 4.8%). Thus, the pollution-intendty remains more or less condant, despite significant
changes in the composition of output and some change in the technology of production.

However, there are two issues which are not adequately addressed in the literature, and which may
be of particular relevance to developing countries. Thefirst relates to the process of monetisation of
output which often accompanies trade liberdisation in poorer countries. Whereas traded goods are
necessarily monetised (except the limited cross-border barter which continues to exist), this may not
be true of the non-traded good production which may have been displaced following liberdisation.

As such, the increase in economic growth following liberdisation may be overestimated, unless
condderable care is taken when accounting for displaced subsistence production. In addition, in
some cases the adverse environmental consequences of such displacement may be smultaneoudy
underestimated. It is not only the economic function of subsistence modes of production which may
not be properly accounted for, but aso their potentidly positive (or less negative) ecologica function
relative to traded production. Whether or not monetised and traded production is more or less
environmentally damaging than displaced non-monetised and subs stence production is an empirica
issue which can only be determined a the level of individud cases. (See Young and Bishop 1995
for a discusson related to agriculture) However, the potential importance of these two effects is
most clearly illugtrated by the transformation from subsstence agriculture to cash crops following
liberdisation. Depending on the nature of the crop the very process which overdates actua
economic growth through increesed monetisation of the locd economy may smultaneoudy
understate environmenta degradation if the ecologica function played by the displaced crop was

less damaging.

In addition, the cross-sectiond and pooled nature of the data used in the income-environment
studies cited are such that some of the measured decreases in environmenta degradation for higher-
income countries may, paradoxicdly, reflect changes in foreign investment and internationd trade
patterns across countries, and not drictly increased preferences for environmental quaity and/or the
goplication of more environmentaly benign technology in individud countries. Ingtead of the
causdity running from trade through growth to the environment, trade may be masking the true

3 Although exceedingly abstract, the environmental damage function, which is convex and constant-

elasticity, is consistent with the standard assumptionsin the literature.



relaionship between growth and the environment. More environment-intensive goods are Smply
being imported from lower-income countries. Given that such a tendency does not reflect changes
in find consumption patterns but merely a geographica displacement of production petterns, this
would indicate that there is alimit to the extent to which environment-intengty will continue to fal as
income leves rise* As more countries apply stringent environmental regulations this avenue of
emission reduction and resource conservation becomes increasingly less readily available,

1. Environmental Regulation and Trade Patterns

The preceding section has been concerned with the environmentd consequences of trade
liberaisation. In effect, environmental endowments are treated as factors of production, analogous
to capital and labour. However, unlike capitd and labour, the environment is a public good. As
such its price is not an outcome drictly of market forces, but rather of the complex means by which
the state mediates economy-environment interactions. The most evident, but not the only, means by
which it does 0 is through regulation. In this section, the consequences of date regulation of
environmental externdities with respect to trade patterns will be discussed. More specificdly, it is
important to determine whether or not internationd differences in the stringency of environmenta
regulation affect trade flows.

Mogt empirical work conducted on these issues is relaed to the effects of the impogtion of
carbon/energy taxes. Thisis hardly surprising since it is one of the few regulations likely to be of
aufficient magnitude in terms of costs and sufficient scope in terms of sectors, to have an gppreciable
effect on trade patterns. Perhaps more importantly, the cost effects of the regulation are much easier
to measure than is the case with other forms of environmentd policy. Mot of the modes which
have employed genera equilibrium methodology (i.e. Pezzey 1992, Perroni and Rutherford 1993,
Felder and Rutherford 1992 and Manne and Rutherford 1994) have found agppreciable effects in
terms of loss of competitiveness in those countries which are assumed to impose carbon and/or
energy taxes. A notable exception is the OECD’s GREEN mode (OliveiraMartins et al 1992),
which is congderably more data intensve — this applies more sophisticated econometric techniques
and accounts for a number of key structurd characteristics in the economy, such as the importance
of non-price determinants of trade flows. Significantly, the results in terms of loss of competitiveness
are much less pronounced than in the other sudies. However, given the long-run nature of globa
warming dl these studies have placed an emphasis on forecasting over long time horizons rather than
detaled andyss of the higtorica record. It is, therefore, worth looking a more detailed studies
which have focused explicitly on the gatistical importance of environmenta regulations in terms of
trade flows.

In order to capture differences in pollution regulations Tobey (1990) derived an index of their
relative stringency in 23 different countries based on results to a survey questionnaire.  The
environmental variadble is not found to be daidicdly dgnificant, indicating tha environmenta
regulations are not determinants of trade patterns. Using a larger cross-section of countries an

See Saint-Paul (1994) for atheoretical discussion of thisissue.



“omitted varidble test” — wherein dl explanatory variables thought to be important are included,
except the environmenta regulation index — is conducted in order to determine whether or not the
resduals incorporate effects which may be related to the excluded variable. Once again, however,
the null hypothesis that pollution control measures have no effect on trade patterns can not be
rgected. Kat (1988) regressed net American exports over the period 1967-1977 across 78
indudtries, using relative compliance costs as an indicator of regulatory stringency. This would
capture bilaterd trade patterns with al countries, with an implicit assumption that American
standards tend to be higher than elsewhere and, perhaps more importantly, that such differences are
normaly digributed across sectors.  His results are mixed, with one specification supporting the
hypothesis that environmenta regulations affect trade patterns, but another having an unexpected
ggn and agdidicdly indgnificant coefficient.

Han and Braden (1996) use American panel data for 19 manufacturing sectors for the period 1973-
1990 to examine the effects of pollution abatement costs on net exports with the rest of the world.
Heckshcher-Ohlin methodology is gpplied, in which the factor inputs are assumed to be capitd,
research and development, human capitd, labour and the environmental policy variable (abatement
costs). An additiond varidble, wherein abatement costs are multiplied by time, is aso included in
order to indicate its relative importance across time. They find that the abatement varidble is
ggnificant and negative (as expected), and that the abatement-time variable is sgnificant and
podtive. The latter result indicates that the competitiveness effects of US abatement costs have
been decreasing over time — which would be congstent with a scenario in which the United States
had been the leader in terms of the adoption of environmenta regulations, but that its main trading
partners have been catching up over time.

And findly, usng a“gravity modd” in which trade is explained by factors such as GDP, population
and distance, van Beers and van den Bergh (1996) examine the bilaterd trade flows between 21
OECD countries for 22 sectorsin 1992. They find that their derived index of environmenta policy
— based on factors such as the percentage of petrol which is unleaded and changes in the energy-
intengty of production — has ambiguous trade effects. However, if resource-based sectors are
excluded from the sub-sat of pollution-intensve indudtries the trade effects are ggnificant and
negative. Thiswould indicate that environmentd policy is a Sgnificant determinant of trade flows for
sectors which are not bound by proximity to resource endowments.

Although many of the macroeconomic models cited above reved that the trade effects of certain
types of environmenta regulations may be sgnificant, the econometric literature has generdly found
more ambiguous results.  This is usudly attributed to two factors the unimportance of codts
atributable to environmenta policy reative to cogs such as labour; and the difficulty of finding an
appropriate measure of such costs’.  However, it is sgnificant thet evidence is rather firmer for

> van Beers and van den Bergh (1996) mention the complications generated by the widespread

introduction of compensatory subsidies and/or import controls for sectors which are adversely affected by
environmental policies.



studies which apply more sophisticated methodology and data sets. For thisreason it isimportant to
examine the potentia implications for developing countries.

Evidence and Implications for Developing Countries

It is commonly asserted that the extent to which environmenta regulations affect trade patterns, they
will sysematicaly result in developing countries specidisng in more environment-intensve sectors,
snce the regulatory regime is less well developed. (See, for example, Chichilnisky 1993 and
Copdand and Taylor 1994.) Whether this is due to authentic differences in endowments of natura
capital and preferences for environmenta quaity, or smply to differences in the indtitutiona capacity
required to bring these two into equilibrium, is the subject of congderable controversy.

Thus, many environmentdids cite such effects as examples of “eco-dumping”, with poorer countries
engaging in a competitive struggle to encourage investment and increase exports by reducing
environmenta regtrictions on production. Conversely, many economidts assert that such differences
may merely be evidence of the rationa expression of internationd differences in supply and demand
conditions. Determining which of these two views is a more accurate description of the motivation
for actud trade petterns is problematic, Snce a given country’s natural endowment is necessarily
defined socidly and not exclusively physcadly. However, two key points emerge from this debate.
Firgly, in the event tha trade patterns are determined in part by the imperfect internaisation of
externdities in certain regions, the case for the podtive aggregate welfare effects (including
environmental effects) of trade liberalisation can not be acoepted uncritically.® Secondly, in the event
that regulations are harmonised across trading nations with different environmentd preferences and
natural endowments, trade flows will be distorted.

Some light can be shed on the effect of North-South differences in the stringency of environmenta
regulaions on internationd trade flows by examining the empirica literature which reates specificaly
to relevant bilaterd relationships. Grossman and Krueger (1992) conducted a cross-sectiona
econometric analyss of United States-Mexico trade to examine whether or not environmenta
regulaions were sgnificant determinants of comparative advantage. They used the ratio of 1987
American imports from Mexico to totd vaue of shipments as the dependent variable (i.e. the ratio of
total abaterment costs over total vaue added as the environmenta explanatory variable) dong with a
number of other explanatory variables which cepture the rdative-intendty of other factors of
production and rdevant inditutiond variables The results indicate that the dtringency of
environmenta regulations in the United States does not have a datistically sgnificant effect on
imports from Mexico.

Looking at another important bilatera trading relationship — Indonesia and Japan — Lee and Roland-
Holst (1994) measured the pollution-intengty of trade flows between the two countries using an
index of the human toxicity of effluents, which has been developed by the World Bank using

6 This finding is part of a more general body of literature known as the “theory of the second best,”

which states that the removal of one distortion (i.e. trade protectionism) is not necessarily welfare-improving in
the presence of another one (i.e. environmental externalities). See Lipsey and Lancaster (1956) for the classic
discussion.



American census data.  Although the methodology is quite different — only indirectly capturing the
effects of environmenta regulations on trade and investment patterns and concentrating on those
effects which are related to the sectord composition of output — the results are of condderable
interest. They found that the toxicity of exports from Indonesia to Japan reldive to the toxicity of
imports was gpproximately twice that which would be expected on the basis of the relative toxicity
of aggregate output in the two countries. However, it should be emphasised that the study is useful
only insofar as the relative toxicity of production across different sectors is comparable in the two
countries.

A more generd smulation analysi's conducted by Perroni and Wigle (1995) was used to examine the
trade effects of the goplication of more stringent regulations in a sub-set of countries. They found
that if North America unilateraly increased the stringency of its regulations, the economic effects
would be margind in terms of digplaced trade patterns, dthough the environmenta benefits would be
consderable. Although the results can only be interpreted as illudrative, they do indicate that fears
of dgnificant “leskage’ through increased production of pollution-intensive goods in developing
countries are misplaced. One of the only studies to look at the effects of more stringent regulations
from the perspective of a developing county is Beghin et al (1995). They find that in the case where
Mexico introduces taxes which reduce emissions by 25% the trade effects are surprisngly small.
However, the abatement functions appear to be quite generd in nature.

V. Trade Redtrictions as Environmental | nstruments

The use of domesgtic trade interventions as a means of achieving environmenta objectives can be
grouped into those measures which are primarily concerned with adverse environmenta
consequences arising from consumption, and those measures arising from production externdities.
Examples of the former are numerous (i.e. restrictions on cars which do not meet specified emissons
gandards or on pedticides that have not been proven safe) and dthough they may have significant
economic and environmentd effects, their gpplication is not particularly contentious as long as
domestic producers are subject to smilar congtraints (Esty 1994).

The use of domestic trade policies to reduce environmenta degradation arising from production can
be further broken down into two categories. those policies which are concerned with extra-territoria
natural resources and environmental damages (i.e. those which do not affect the country imposing
the redriction); and those which ae concerned with international naturd resources and
environmental damages (i.e. those which affect the country imposing the redtriction).  The former,
which are usudly motivated by fears about the relaive importance of the aforementioned “eco-
dumping’, represent an effort on the part of one State to affect behaviour in another country with
respect to environmentd degradation which exigts within the exporting country. Given the rdative
importance attached to principles of nationa sovereignty in internaiond law, the goplication of
trade policy to effect change in the generation of domestic environmentd externalities overseasis not
usualy consdered judtifigble.



The latter case, involving internationa externdities, is rather more contentious.” It is often argued by
economigts that since internationd trade (understood in its strictest sense as a means of exchange
and not as an aspect of production) can not be a cause of environmenta degradation, then as such,
restrictions on trade do not address the fundamental determinants of degradation. For this reason
trade regtrictions may result in gnificant resource misalocation for little environmental gain. (See
Beghinet al 1995.) In some cases they may have unexpected and even perverse consequences. In
astudy of the tropica timber trade, Barbier et al (1994) find that the gpplication of trade restrictions
on the imports of tropica timber may not reduce the rate of deforestation in exporting countries, and
in some circumstances may even increase it.

Conversdly, others point out that trade may be the only point a which countries can have an impact
upon those production processes e sewhere which have environmenta implications for the importing
country (i.e. transfrontier pollution or resource migration). Thus, assertions that trade interventions
are not a “firg-best” policy (even if true) may be irrdevant as long as the fundamenta cause of
degradation can not be targeted directly. Moreover, even the general propostion that trade
regtrictions are dways less efficient than well-designed domestic Sandards is not dways clear. Ina
theoreticd discusson Baumol and Oates (1988) emphasise that in a “ second-best” Stuation where
markets do not operate perfectly, trade restrictions may gpproximate the optimal outcome. Beghin
et al (1994) summarise studies which find this to be the case under particular circumstances (i.e.
terms of trade effects, illegd digposd, inditutional condraints). However, in generd, it is the sub-
optimdity of trade interventions which is emphasised in the economic literature, rather than the
qudifications.

Not surprisingly, the GATT/WTO has broadly supported the economic interpretation of the relative
legitimacy of dternative motivations for “environmentd” trade interventions. Thus, pane decisons
(i.e. the United States-Canada tuna case, Mexico-United States tuna/dolphin case, the EU-United
States Superfund tax case) indicate that trade restrictions based on environmental degradation
arigng from consumption are consdered legitimate, whereas those based on degradation arisng
from production processes are not. In addition, in its panel decisionsthe GATT/WTO has tended
to hold the podtion that it is not legitimate to impose trade redtrictions in order to protect natural
resources or the environment extrarterritorially (see Pearce 1992 and Esty 1994.) However, in
generd, wherever possible the panels have avoided using environmenta criteria to decide such
cases, basing their decisions on non-environmenta criteria

For this reason the rdevant clauses require darification. This necessty was reflected in the
confusion on the part of member countries in the Uruguay Round about the potentid relevance of
Article XX to production and process methods, particularly in light of revisons to the 1979
Agreement on Technica Barriersto Trade (Low and Safadi 1992). In addition, since the apped to
trandfrontier effects as ajudtification for trade interventions is dependent upon environmentd benefits
being proportiond to economic codts, there is the potential for cases to arise wherein this is not
clear-cut and wherein there may be consderable uncertainty (Pearce 1992). Thus, it is quite likely

! International externalities are understood to include al cases of transfrontier pollution (including

unidirectional, regional and global externalities) and transborder resource use (including species migration and
existence value).



thet in the future cases will arise in which the pand will have to decide explicitly on the basis of the
internationa environmenta benefits arising from trade interventions based on production and process
methods. These issues and others are being addressed in the discussions of the WTO's Committee
on Trade and Environment, athough there is some fear that the WTO remains wary of including
complex environmentd issues in the trade regulation framework. Thus, the first pand reports of the
case on VenezudaUnited States oil refineries continues to argue tha redtrictions based on
production and process methods are not legitimate (11SD 1996).

Evidence and Implications for Developing Countries

Given the generd perception in industridised countries that environmenta congtraints are rdatively
less stringent in developing countries, many of the latter fear that trade interventions with gpparent
environmenta mativations are, in fact, merdy disguised forms of protectionism. Thisfear is, to some
extent, judtified by the fact tha the overwhdming mgority of environmentaly-motivated trade
interventions have been introduced by industridised countries.

The issue can be examined in more detall by looking a the proposed American ban on Mexican
tuna imports.  The case arose when an environmental NGO in the United States sued the
Environmenta Protection Agency for not enforcing aspects of the Marine Mammad Protection Act
(MMPA), which gtated that the number of dolphin deaths per net dropped by foreign fleets could
not exceed that of the American fleet, or imports would be restricted. Esty 1994 and Pearce
1992). The NGO won the case and the government ordered a ban on tuna imports from Mexico.

In effect, the Americans were usng domestic production practices as a yardstick by which to
measure whether or not foreign production processes were environmentdly judifible.  The
Mexicans took the United States to the GATT and won, with the pand deciding that the US
gandard, based on dolphin kills in a given year, was ingppropriate because it was determined
retroactively and its stringency was uncertain in any given year. More subgtantive issues related to
economic efficiency and environmenta benefits were not addressed.

The German Packaging Ordinance has aso created considerable problems for many developing
countries by restricting imports of products which are not packaged in specified ways in order to
encourage increased use of recyclable materid. In a series of UNCTAD case studies this was
found to be dgnificant in countries as diverse as Colombia, Zimbabwe and India (Markandya
1994). Although the economic repercussons may be sgnificant, the environmenta benefits may be
limited or even perverse.  Since the ordinance was origindly formulated in order to encourage
environmentaly sustainable production in Germany itsdf, it is not dear that it would have smilar
effects in a country such as India, where the specified materids are not readily avallable and may
have to be imported. Moreover, it is unlikely that such a regulation would be compatible with
GATT/WTO principles,

In generd, therefore, there is some danger that trade restrictions imposed by developed countriesin
order to achieve environmenta objectives may have adverse economic consequences for developing
countries and few pogtive, and perhaps even perverse, environmental consequences. Unless the
trandfrontier environmenta externdity is clear and the imposition of the trade redtriction takes



account of international differences in preferences and conditions, the use of trade redtrictions for
environmenta purposes should be discouraged.

V. I nter national Environmental Agreementswith Trade Provisons

There are three senses in which internationd environmental agreements can incorporate internationa
trade provisons. agreements which have trade bans as their primary component; agreements which
use trade redtrictions as an incentive for accesson; and agreements which encourage trade in
environmenta permits.

An example of the fird form of agreement is The Basel Convention on the Control of
Transboundary Movements in Hazardous Wastes and Their Disposal which was adopted by 42
countries in 1989. In addition to standard notification and manifest requirements it prohibited the
export of hazardous waste to countries which have explicitly prohibited the import of such waste, or
which are not Sgnatories to the agreement. Signatory states had to ensure that exports are managed
in an “environmentally sound manner” and attempt to reduce such exports to the greatest extent
possible. It aso required the repatriation of illegal shipments (Hilz 1992). Ancther example of an
agreement which redricts trade as its primary objective is the Convention on Trade in
Endangered Spoecies (CITES). Signed in 1972, the agreement bans the export of species
“currently threatened with extinction” (Appendix | species). Exports of those species which “might
become threstened by extinction” (Appendix Il species) are subject to the discretion of the
exporting country. CITES has certainly reduced trade in some Appendix | species — athough
illegd trade in some cases may gill be important. The effect on trade in Appendix [l species is
limited — unless of course they are upgraded to Appendix | status — except to increase public
awareness (Swanson and Barbier 1992).

The Montreal Protocol on Substances that Deplete the Ozone Layer represents an example of
an environmenta agreement which uses trade redrictions as an incentive for accesson. Signed in
1987, the agreement requires reductions in the production and consumption of chlorofluorocarbons
(CFCs) by dgnatories, followed by a ban taking effect from 1996 for developed countries and from
2010 for developing countries. Trade between sgnatories and non-signatories is restricted in three
senses. a ban on imports of controlled substances from non-signatories and a ban on exports from
sggnatories;, a ban on imports from non-signatories of products containing controlled substances; and
findly, aban on imports from non-signatories of products manufactured using controlled substances.
Although the latter regtriction remains controversd, the trade bans appear to have been reatively
successful insofar as they have prevented non-signatories from free-riding, thus perhaps increasing
accession (see Barrett 1994 and Taylor 1993). However, illegd trade between signatories and
non-ggnatories is dleged to be sgnificant.  This illudrates the complexity of internationad economic
and environmenta links, since the motivation for such trade would arise from the difficulties faced by
manufacturers in importing countries in downstream sectors (i.e. those sectors which use CFCs as
inputs in production of other goods) in trying to find cod-effective subditutes for CFCs
domedticdly.



Agreements which actively encourage internationd trade in environmentd permits are rare, but a
potentidly significant example has arisen out of the Framework Convention on Climate Change
(FCCC) which dlows for pilot projects for “joint implementation” of CO, commitments — a
cooperative agreement between countries whereby agreed emission reduction commitments of one
country are attained through the redlisation of abatement in another country.? As of late 1995 there
were 17 on-going or gpproved joint implementation projects registered with the Sectretariat of the
FCCC. ° Although joint implementation is not a full-fledged permit system, it does represent an
important antecedent that possesses some of the advantages which would be redised in a full permit
trading system i.e. internationa trandfers in abatement obligations to encourage equdisation of
margind abatement cogts. However, two notable deficiencies should be emphasised.  Firdly, the
bilaterd nature of the negotiations means tha the market is very thin, if it can be described as a
market a al. And secondly, the rather ad hoc nature of the negotiations means that transaction
costs are likely to be high. Both of these problems would be obviated through a full internationa
permit system.

Evidence and Implications for Developing Countries

Internationa environmental agreements with trade components possess a number of implications for
developing countries. At the most fundamenta level this arises from the necessity to accommodeate
internationa differencesin natura endowments and environmental preferences. |If the agreements do
not account for these potentia differences, whether through the trade components themselves or
through associated clauses, the agreements may not be successful.

It is clear that agreements which impaose trade bans as their primary means of achieving a given
environmental objective must have compensatory mechaniams for adversdy affected developing
countries if they are to be successful. CITES s illudrative in this regard. With most of the affected
species primarily inhabiting developing countries, trade restrictions will necessarily have economic
consequences for the South. However, the Convention does not address this issue, providing no
support for countries affected by Appendix | bans or, more importantly, assistance in the
management and protection of Appendix Il species which would serve to avoid their upgrading.
Thus, species which are subject to exploitation might be left unmanaged until the point a which a
ban is introduced. The reault is loss in income for the affected community which may merely
accelerate the demise of the species if its ecosystem is converted to other uses (i.e. agriculture) in
order to secure compensatory income. (See Swanson and Barbier 1992)

The Montreal Protocol also allows for joint implementation.

° Two cases are worth mentioning. Under the Global Environmental Facility Norway financed the

conversion of part of the Mexican domestic appliance stock to more energy-efficient versions, with the
consequent reduction in CO2 emissions attributed to Norway. (Chichilnisky and Heal 1995) In another case the
Netherlands financed reforestation projects in the Czech Republic, Malaysia, Ecuador and Indonesia, with the
increased absorption deducted from Dutch emissions (UNCTAD 1994). Other cases involve projects in Russia,
Poland, Hungary, Belize, Ecuador, Costa Rica and Honduras.



The importance of distributiond issues aso gpplies to agreements which use trade restrictions as an
incentive for accesson. The Montreal Protocol illudrates this clearly. India (long with a number
of other developing countries) did not accede to the agreement initidly. As a significant producer
and consumer of CFCsiit felt that the relaively less stringent abatement requirements for developing
countries — effectively a grace period — were not sufficient to judtify its accesson despite the loss of
trading opportunities. This raised fears anongst environmentalists that India would challenge the
agreement in the GATT/WTO on the basis that it was discriminatory. If it had done o it would
have dmogt certainly won since the Montred Protocol is not GATT/WTO compatible, particularly
with respect to redtrictions related to the use of CFCs in production processes. However, this did
not arise, snce once additiona funds became available to help developing countries implement the
agreement India and other devel oping countries acceded to the agreement. (See Taylor 1993.)

And findly, digtributiona issues are aso potentidly important for environmenta agreements which
dlow for trade in permits directly or trade in obligations through joint implementation. Thus, many
observers have sressed the importance of resource trandfers via permit dlocation in order to
encourage accession to the agreement, and/or for reasons of equity. Trade in environmenta
obligations through joint implementation may aso generae trandfers. Since the existence of such a
project implies the existence of a wedge between codts of abatement in the two countries, the
benefits derived from the project relaive to unilaterd abatement can be distributed between the two
countries on amore or less progressive basis.

VI. Conclusons

The links between internationd trade and the globa environment are manifold. This paper has
examined the links from an economic perspective, and discussed some of the more important
implications for developing countries. The man conclusions can be summarised as follows.

. The theoretica case that trade liberdisation has postive effects on the environment
in aggregate terms is strong and is, to some extent, borne out by the empiricd literature. However,
the environmenta repercussions for particular countries may be negative and sgnificant. Moreover,
the genera concluson must be qudified in important repects. Some of the qudifications arise from
methodologica issues associated with the principd studies cited (i.e. the nature of the data,
estimation with reduced-form equations, monetisation of output), while other quaifications are more
fundamentd in nature (i.e. internationd differences in the degree of interndisation of externdities, the
exisgence of irreverghilities, the displacement of pre-exising ecosystems). Mot sgnificantly, the
qudifications are of particular relevance to poorer countries and North-South trade.

. Although economic theory and smulation modds suggest that internationd
differences in the stringency of environmenta regulation are likely to be sgnificant determinants of
trade patterns, the empiricd evidence islimited. This may, however, be manly of areflection of the
methodologica issues involved and as such concerns such as those associated with “eco-dumping”
— paticularly from the North to the South — should not be dismissed on the basis of such reaults.



. Environmentdly-motivated trade interventions are only legitimate in ingances
invalving trangfrontier pollution emissons or transboundary resource use. However, even in such
cases it is clear that successful resolution of such problems will require recognition of internationa
differences in environmental preferences and naturd endowments.  This is likely to be particularly
important in cases involving North-South relations.

. Didributiond issues ae dso important in dl three types of internaiond
environmental agreement — those which involve trade bans, ones which use trade restrictions as
incentives, and those in which trade in environmentd permits is actively promoted. They ae
important, both in order to encourage accession and for reasons of equity.

Thus in generd it is clear that economic analyss has a great ded to say about the rdationship
between trade and the environment. However, the rationship is sgnificantly more complex than
ample textbook andysis would imply or that some internationa organisations have been prepared to
admit. As such, policy prescriptions related to the nexus between trade and the environment are
dependent upon the specific context concerned, both in terms of the environmenta issue to be
addressed and in terms of the trading relationships involved. Some general recommendations can,
however, be made:

. Given the potentidly dgnificant environmenta impacts of trade liberdisation,
environmenta impact assessments should be undertaken before any significant trade agreement is
sgned. However, such assessments are best understood as a means of determining potentia
environmentd problems and as a guide to introducing appropriate safeguards, rather than drictly as
ameans of determining whether or not the agreement should be brought into force.

. Since the unilaterd imposition of more stringent environmenta regulations does not
gopear to result in sgnificant deterioration in competitiveness, such effects should not be used as a
pretext for delays in the gpplication of regulations which are economicaly judtifiable in the abosence
of such effects. However, for those regulaions which may have important trade effects the
edtablishment of cooperative agreements with mgor trading partners may be required.

. Domedtic trade policy interventions to effect changes in production practices
esawhere are only environmentaly judtifiable in certain circumstances. In such cases, the provison
of economic assstance from the affected country to that which is respongble for the damages may
be necessary if environmentd preferences and natura endowments differ sgnificantly.

. The trandfer of economic resources from the North to the South may dso be
important in internationa environmenta agreements with internationa trade components. However, it
is important to emphasse that these transfers may be economicdly efficient and not just equitable, or
else they may not be palitically acceptable in donor countries.

Moreover, a find policy recommendation is that trade and the environment not be treated as
separable issues, and that the relationship between the two be understood in the context of North-
South relaions more generdly.
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