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Abstract

The recent rapid growth in Asia’s trade and the degradation of its
environment, together with discussions in international fora such as the
World Trade Organization, have highlighted the linkages between the
region’s trade and environment. Trade policy is a relatively inefficient
method of achieving environmental objectives but is one of the few peace-
ful means of influencing the environment in other countries, which may
affect the domestic environment or industrial competitiveness. Similarly,
environmental policies often have implications for international trade. In
particular, there are widespread concerns that environmental instruments
such as product standards or ecolabeling may be used as protectionist
measures. Trade liberalization, new international production standards,
and international cooperation efforts will all influence, and be influenced
by the linkages between trade and the environment.
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I. Introduction

There is no international agency with authority to settle major disputes and enforce
settlements related to transboundary environmental interactions as the World Trade
Organization (WTO) does for international trade. In addition, the environment is often sig-
nificantly affected by international trade. As a result, there has been growing pressure to
account for environmental effects when formulating trade policy and to use trade regulation
to achieve environmental aims. There is also increasing pressure to carefully consider trade
effects of multilateral environmental agreements (MEAs) and the consistency of MEA trade
provisions with WTO principles. To get a clearer picture of future development in a region
as heavily trade-dependent as Asia, it is essential to examine the interactions between trade
and the Asian environment; how these interactions are likely to develop over time; and what
consequences they may have for growth, policy making, and the quality of life in the
developing Asian economies.

Greater market integration and trade liberalization facilitate technology transfer,
specialization on the basis of comparative advantage, and improved resource pricing and
management. On the other hand, environmental critics of trade liberalization sometimes
point to environmental effects of increased economic growth that accompanies trade expan-
sion. The rapid economic growth accompanying trade expansion throughout much of East
and Southeast Asia has come at a high environmental cost. Pollution and congestion, with
high health and productivity costs, are common in urban areas. Meanwhile in rural Asia,
deforestation or desertification, depletion or contamination of groundwater supplies, soil
salinity or waterlogging in irrigated areas, loss of biodiversity, and erosion are just some
of the problems. A full understanding of the extent to which some of these are “necessary
evils” for development to take place remains elusive, and in most countries an unconscious
choice is being implemented to delay environmental protection or enhancement until some
future, usually unspecified, level of development is achieved. That environmental protection
is much cheaper and easier than rehabilitation is given little consideration in the rush for
income growth. Even in more developed countries, debate on how to deal with trade and
environment linkages is commonplace1.

Developing Asian economies account for slightly more than half of the world’s
population, and the bulk of its poor population. Despite declining rates of fertility and pov-
erty—two factors with frequently negative implications for the environment—from 1990 to
2010, these countries will add almost one billion new consumers to those already strain-
ing the environment’s carrying capacity. Urbanization implies that a growing percentage
of Asia’s population is affected by urban pollution, but the region will remain heavily ag-
ricultural for the foreseeable future. Even by 2010, over half of Asia’s economically active
population is still expected to be involved in agriculture, implying further intensification
of land and water use, with greater application of inorganic fertilizers and pesticides
(Alexandratos 1995).

Some indicators of trade and environmental quality in Asian countries are presented
in Table 1. Asia is already the region with the lowest per capita freshwater availability in
the world and the shortage is expected to worsen, even as demand increases for the outputs

1See, for example, the exchange between Bhagwati (1993) and Daly (1993) on the runup to WTO and
NAFTA.
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of irrigated agriculture. Asia is also the region that has experienced the greatest amount
of soil degradation. With large numbers of people already on the move in Asia, further
environmental degradation in rural areas would be likely to add to migration and urban-
ization pressures, with consequences for urban environments.

The common feature of environmental concerns is that of externalities, in which the
full cost of an action is not borne by an agent taking a (negative) action, or in which the
full benefit does not accrue to an agent taking a (positive) action. Externalities may be purely
domestic or may cross political borders. They may be due to market failures or to policy
interventions. International environmental concerns can relate to externalities in production,
consumption, shipping and handling, storage, recycling, or waste disposal of traded goods.
To internalize the externalities, the solution preferred on efficiency grounds involves tar-
geting the source of the externality, such as through the polluter pays principle2. Trade policy
serves as a relatively inefficient method of compensating for environmental externalities3,
yet a large number of individuals and organizations advocate links between trade and
environmental policies. The result is often an odd alliance of liberal environmentalists in-
terested in preserving natural habitats and conservative business representatives with
protectionist commercial interests.

Advocates of using trade policy for environmental aims, at least those advocates with
environmental rather than protectionist goals, expect the gains from environmental qual-
ity improvements to outweigh the costs of foregone gains from trade. Inefficiency in targeting
trade instruments on activities affecting the environment suggests this expectation is un-
realistic, yet the practice persists. Environmentalists advocate trade and environment policy
linkages primarily for three reasons: (i) poorly defined property rights may lead to sub-
optimal use and trade of environmentally intensive resources; (ii) difficulties exist in targeting
foreign sources of negative externalities with purely domestic policies; and  (iii) absence of
a suitable alternative forum in which to argue for international environmental action leaves
the trade arena as one of the few available second-best options.

Approaches to “internalizing” environmental externalities are hindered by uncertainty
in the magnitude of costs and benefits associated with pollution abatement, difficulties in
pricing of resources and environmental amenities, and frequent uncertainty in the scien-
tific knowledge of environmental interactions. One approach to internalizing externalities,
usually associated with the work of Coase (1960), emphasizes the importance of property
rights. This approach attempts to reform market institutions to internalize the externalities.
It aims to create appropriate property rights and then let the parties involved negotiate
optimal solutions.

The other common approach emphasizes the role that taxes and subsidies can play
in making private costs or benefits match social costs or benefits. The tax/subsidy approach
tries to compensate for market failures within existing institutional structures. In recent
decades there has been a shift from command-and-control environmental measures to more
market incentives. To achieve pollution abatement, a Pigouvian effluent tax is generally the
most efficient policy instrument, followed by production or consumption taxes. Any of these

2This principle, under which producers pay the difference between social and private marginal costs,
effectively allocates environmental property rights to consumers and was adopted by the OECD countries in
1972. It has not, as yet, been adopted as a WTO principle.

3For example, targeting polluting factories in the People’s Republic of China with taxes would be a
more efficient way of reducing acid rain in Japan than would trade policy retaliation.
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are preferable to tariffs in a first-best world. In the second-best world in which we live, trade
policy interventions, alone or in concert with environmental taxes, can increase welfare in
some cases, but generalizations are difficult (Beghin et al. 1994).

A. Importance of Property Rights

When property rights are poorly defined, as they are in many areas of Asia and the
Pacific, or when there is a common property resource, there is often a tendency to mismanage
the resource because no proper price is paid for its exploitation. Pacific Island nations have
had to reduce fish exports as drift net techniques reduced common stocks, and to reduce
certain mineral exports as those stocks were depleted. Land reform remains a critical is-
sue to be addressed in the development of the Philippines. Inconsistencies in the treatment
of squatters in the forests of Thailand have exacerbated deforestation both in that country,
and through trade, in its neighbors (see, for example, Reuters 1995d). Rapid deforestation
has led to bans on log exports from Cambodia, Indonesia, Philippines, Thailand, and
Vanuatu, among other countries, supporting a shift to higher value-added exports of wood
products. In the Solomon Islands, poor monitoring and regulation of forestry has led to severe
deforestation, increasingly by logging companies from other developing nations, with little
monetary compensation for the host country.

Rising land valuations may induce resolution of property right disputes and reduce
the tragedy of the commons, but rarely without controversy or conflict. Confrontation over
the Spratley Islands, arguments over water flows to the Aral Sea, and the 1995 seizing of
Japanese fishing boats in the Pacific by the United States make clear that it is not only
domestic, but also international property rights that are unsettled. Tensions over the assign-
ment of some property rights can be expected to increase as populations grow and the
demand for scarce resources increases.

One area where discussion of international property rights has recently become more
prominent is in relation to biodiversity. There is a wide range of opinion regarding the extent
to which preservation of biodiversity is necessary, particularly when it has a high opportunity
cost, but most agree that preservation of species is a worthy goal. Concerns about preser-
vation of species have led to the Convention on Biological Diversity4 and the Convention
on International Trade in Endangered Species, among other multilateral environmental
agreements. In the Asian and Pacific region, Australia, People’s Republic of China (PRC),
India, Indonesia, Malaysia, and Myanmar have been classified as “megadiverse” by the
Parties to the Convention on Biological Diversity because of the range of their plant and
animal species. Preservation of ecosystems remains more controversial, particularly because
it is often difficult to delineate where one ecosystem ends and another one begins.

The issue of biodiversity is closely linked to that of intellectual property rights. For
example5, consider a medicinal herbal root that has been used for upset stomachs and pre-
served for ages by a single tribe of forest dwellers in Sarawak. Then one day, chemists from
a major international pharmaceutical company discover that the chemical properties of the
herb can lead to hair growth on bald men. The company develops a commercial product
based on the herb, markets it to vain men in wealthier countries and achieves tremendous

4The convention is designed to ensure equitable distribution and sustainable use of genetic resources,
as well as to protect those resources.

5I am grateful to Gene Owens for suggesting this example.
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Table 1 Trade and Environmental Indicators

Average Annual Exports of Goods Average
Growth of Goods  and Nonfactor Average Annual Average Nationally

AverageAnnual and Nonfactor  Services Growth Rate Annual Rate Protected Areas
GDP Growth Services Exports as % of GDP of Imports of Deforestation (as % of

(‘000 sq. km) land area)
1980-90 1990-95 1980-90 1990-95 1980 1995 1980-90 1990-95 1980-90 1994

Nepal 4.6 5.1 1.1 25.8 12 24 4.9 6.8 0.5 8.1

Bangladesh 4.3 4.1 7.7 14.2 6.0 14 1.8 5.3 0.4 0.7

Viet Nam ... 8.3 ... ... ... 36 ... ... 1.5 4.1

Mongolia 5.5 -3.3 3.1 12.8 19 ... ... ... 1.3 3.9

India 5.8 4.6 5.9 12.5 7 12 4.5 2.7 3.4 4.8

Lao PDR ... 6.5 ... 5.9 ... ... ... ... 1.3 ...

Pakistan 6.3 4.6 8.1 7.7 12 16 2.1 10.3 0.8 4.8

China, People’s Rep. of 10.2 12.8 11.5 15.6 6 21 10.0 24.8 8.8 6.2

Kyrgyz Republic ... -14.7 ... ... ... 26 ... ... 0.1 1.5

Sri Lanka 4.2 4.8 6.8 11.0 32 36 2.0 15.0 0.3 12.3

Myanmarb 0.6 5.7 1.9 16.3 9 2 -7.0 38.7 4.0 0.3

Uzbekistan ... -4.4 ... ... ... 63 ... ... 1.0 0.6

Indonesia 6.1 7.6 2.9 10.8 33 25 1.2 9.1 12.1 10.2

Philippines 1.0 2.3 3.5 9.4 24 36 2.4 15.2 3.2 2.0

Papua New Guinea 1.9 9.3 3.3 13.3 43 61 -0.2 2.1 1.1 0.2

Kazakstan ... -11.9 ... ... ... 34 ... ... 0.0 0.4

Thailand 7.6 8.4 14.0 14.2 24 42 12.1 12.7 5.2 13.7

Malaysia 5.2 8.7 10.9 14.4 58 96 6.0 15.7 4.0 4.5

Korea, Rep. of 9.4 7.2 12.0 13.4 34 33  ... 7.7 0.1 7.0

Hong Kong, China 6.9 5.6 14.4 13.5 90 147 11.0 15.8 0.0 ...

Singapore 6.4 8.7 10.0 ... 207 ... 8.6 12.1 0.0 4.9

Notes: aCountries are in ascending order of per capita income.
bData on Myanmar have been excluded from the WDR 1997.
...means data not available

Source: World Bank (1997).
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for Some Asian Developing Countriesa

Carbon Dioxide Percentage Percentage
Annual Freshwater  Withdrawal, 1995 Net Energy Emissions, 1992 of Population of Population

Imports as with Access to with Access to
(as % of Per capita Per capita % of Energy million Safe Water Sanitation

(cu. km) total water (cu. m) (cu. m) Consumption metric tons (metric tons)
Total resources) Domestic Other 1994 Total per capita 1980 1994/95 1980 1994/95

2.7 1.6 6 144 88 1 0.4 11 48 0 6

22.5 1.0 7 213 28 17 0.2 .... 83 ... 30

28.9 7.7 54 361 -55 22 0.3 .... 38 ... 21

0.6 2.2 30 243 15 9 4.0 .... .. ... ...

380.0 18.2 18 594 21 769 0.9 .... 63 ... 29

1.0 0.4 21 239 -18 0 0.1 .... 41 ... 30

153.4 32.8 21 2,032 40 72 0.6 38 60 16 30

460.0 16.4 28 433 -1 2,668 2.3 .... 83 ... ...

11.7 24.0 82 2,647 47 15 3.4 .... 75 ... 53

6.3 14.6 10 493 80 5 0.3 .... 57 ... 66

4.0 0.4 7 94 ... 4 0.1 25 33 20 40

82.2 76.4 165 3,956 0 123 5.7 .... .. ... 18

16.6 0.7 12 83 -120 185 1.0 .... 63 ... 55

29.5 9.1 123 562 71 50 0.8 .... 84 ... 75

0.1 0.0 8 20 -150 2 0.6 .... 31 ... 26

37.9 30.2 92 2,202 -25 298 17.6 .... ... ... ...

31.9 17.8 24 578 87 4 1.7 .... 81 ... 87

9.4 2.1 177 592 -71 70 3.8 .... 90 75 94

27.6 41.8 117 515 86 290 6.6 .... 89 ... 100

... ... ... ... 100 29 5.0 .... ... ... ...

0.2 31.7 38 46 100 50 17.7 100 100 ... 100
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financial success. Who should gain? The tribe that preserved and identified the drug for
hundreds of years? The state of Sarawak which had nominal control over forest resources?
The nation of Malaysia which claims control over the commercialization and trade of a locally
produced forest product? Or the company that undertook the final research, development,
and marketing of the final product? What effects would the different alternatives have on
the environment in which the plant was discovered? In general, the linkage between
intellectual property rights and trade in products of biodiversity relates to questions of
patentability of scientifically generated or altered life forms, ownership and royalties of tech-
nology (particularly when transferred internationally), and property rights of traditional
owners of natural resources found to have commercial potential. Many of the issues remain
unresolved.

International environmental issues are particularly troublesome when there is no clear
forum for settling such disputes. Common examples of involuntary imports are acid rain
generated in one country and falling on another, or pollution in one country of a river on
which another downstream country depends. The concerns may be over real or potential
pollution (for example, the possibility of an oil spill, or leakage of transshipped radioactive
waste). A more recent concern is over “biotech tourism”, in which firms that have devel-
oped biotechnology in more developed countries conduct biotechnology field tests in less
developed areas.

The pricing of resources also plays a key role in environmental issues. With com-
mon property resources (fresh air, for example) there is frequently no market and
consequently, no market price. That the value of resources is not fully reflected in national
income accounts is one reason that high economic growth rates based on resource deple-
tion or degradation may not indicate an improvement in the quality of life. Recent
developments in contingent valuation techniques, and in the development of satellite na-
tional income accounts to incorporate effects of changes in natural resource stocks, have
gone some way to mitigating environmental consequences of inadequate pricing, but much
remains to be done6.

Tradeable or marketable permits for pollution are one innovation to compensate for
missing property rights and establish market prices for environmental degradation. In both
delimiting property rights and establishing prices or compensation, negotiation plays an
important role7. Depending on the power, strategy, and luck of the parties involved, the
result may be one in which the polluter pays, the victim pays, or there is some form of
mutual compensation. Regional cooperation efforts and multilateral organizations play an
important role in hosting negotiations and settling disputes about international environmental
issues peacefully. Their role is likely to become increasingly prominent as economic inte-
gration proceeds.

6The effort for improved accounting is not limited to neoclassical economics. See Khan and Lippit (1993)
for a Marxist approach.

7Theoretical discussions of international environmental issues have increasingly employed techniques
of game theory to model settlement of disputes. See, for example, Maler (1991).
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II. Growth, Trade, and the Environment

Gross domestic product (GDP) among developing Asian economies grew at an
average annual rate of 7.6 percent during the 1980s8. From 1990 to 1996, average annual
growth in GDP ranged from 6.3 to 8.5 percent. Even on a per capita basis, average annual
growth in GDP remained between 4.7 and 7.0 percent from 1990 to 1996, and economic
growth in the region is expected to remain strong. There are good arguments against set-
ting priorities on development first and worrying about the environment later, but in practice
this is often what occurs. At rapid growth rates in the face of continuing poverty, as has
recently occurred in developing Asia, there often seems to be little time for environmen-
tal considerations, suggesting in particular that greater early attention should be paid to
which environmental effects are likely to be at high permanent cost, which may later respond
to remedial actions, and which would most profitably be tackled immediately.

The massive extent of poverty in Asia and the complexity of the poverty–environment
nexus make it difficult to discern the likely environmental effects of income growth. For
the poor, depletion of environmental assets may be a rational economic response to short-
term survival needs. The poor often have limited ability and willingness to pay for
environmental protection or improvement. They often have little or no access to credit or
improved technologies, and depend on open-access resources without secure property rights.
Larger family size ensures greater access to these resources, but also increases demands on
the environment. At the same time, environmental degradation may lower their produc-
tivity and their potential longer-term income, and increase the likelihood that they will join
the mass of rural-urban or international migrants. With higher income there is potential for
greater mitigation of negative environmental effects, but there is also likely to be greater
consumption and waste of environmental resources. The problem of clarifying the
development–environment tradeoff is compounded by difficulties in valuing nonmarketed
resources and externalities.

So far, few Asian countries with abundant natural resources have developed those
resources in a manner that supports strong, broad-based, economic growth. Some of the
strongest economies, by contrast, have very limited natural resource bases (Singapore and
Hong Kong, China are the most obvious examples). Infrastructure development involves
application of technology to the environment, which some countries have accomplished more
efficiently than others, to adapt it to human needs or desires or to conquer its physical
distances (Brooks and Leuterio 1997). The demand for infrastructure in Asia is expected to
grow rapidly in coming decades. Growth in population by itself will create large additional
demand; this will be compounded by the demand created by rapid economic growth.

Although data are limited, impressive expansion in infrastructure, frequently with
imported technology, has been achieved in the last few decades. This achievement could
be measured in terms of inventory and production of output or services. In low-income
economies in Asia, telecommunications, sanitation, and water supply registered the greatest
increase in availability between 1975 and 1990. In middle-income economies, growth was
mainly in the power and telecommunications sectors. However, even in this latter group,
access to water and sanitation facilities is still lacking for a majority of the population,

8The data presented here refer to the developing member countries of the Asian Development Bank.
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a significant number of people still lack access to clean water, and a bigger number lack
adequate sanitation. Transport networks are inadequate in many countries. Electricity has
yet to reach over two billion people, and unreliable power supply has hampered produc-
tion, constraining development in many countries. Although the expected rates of growth
in demand for infrastructure in each country in the region vary depending on a number
of factors, it is clear that there will be a substantial increase in demand for infrastructure
facilities, with subsequent trade and environmental implications in the coming years.

Richly endowed countries can raise their incomes, and usually do so with assistance
from gains from trade. A graph positing a measure of environmental degradation per unit
of output as the dependent variable and income per capita as the independent variable
exhibits an “inverted U” shape, with environmental quality per unit of output deteriorating
until a per capita income level of roughly US$5,000 is reached, and then improving again
(Radetzki 1992). Factors explaining this relationship are the high income elasticity of de-
mand for environmental quality at higher  income levels, shifts in the composition of
economic activity from predominantly primary sectors through manufacturing to service
sectors with rising income, and extension of property rights.

If the finding concerning the “inverted U” of environmental degradation per unit
of output peaking at about per capita income of $5,000 has any predictive value, it sug-
gests that most of the Asian and Pacific region can expect things to get (environmentally)
worse before the degradation slows. Among the Bank’s 37 developing member countries,
only the NIEs—Hong Kong, China; Republic of Korea; Singapore; and Taipei,China—had
per capita GNP in 1994 above $5,000. Of the rest, only the Cook Islands and Malaysia had
income above $3,000 (at $4,150 and $3,520, respectively).

Investigating more disaggregated pollution measures, Lucas (1994) found a similar
“inverted U” pattern in relation to unit of GNP for emission intensities of total toxic releases,
bioaccumulative metals, suspended water pollutants, and volatile, organic compound air
pollutants, with varying turning points of income all significantly above $5,000. He found
the opposite pattern for nitrogen dioxide emissions, and consistently negative relationships
between income per capita and carbon monoxide emissions, suspended particles in the air,
sulphur dioxide emissions, and releases of lead into the atmosphere. Thus, trade may have
indirect effects on the environment through income growth that are clearly not monotonic.

While toxic intensity of manufacturing per unit of GDP or GNP may eventually
decline, total pollution is likely to continue rising, at least for present income ranges. Hettige
et al. (1992) found no “inverted U” for pollutant intensity per unit of industrial output, and
their results suggest that “pollution intensity of manufacturing output rises steadily with
income, at most tapering off somewhat at very high incomes.” They also found that toxic
intensity in less developed country manufacturing grew most quickly after the advent of
stricter OECD environmental regulation, consistent with (although not proving) an industrial
displacement effect on dirtier industries.

With the high growth rates that have come to be considered common in Asia, econo-
mies may reach a stage of improving environmental quality sooner than they would with
slower growth. This is not to suggest that economic growth alone will be sufficient to protect
the environment and guarantee achievement of elusive sustainable development. However,
when the environment is viewed as a productive  resource, the increasing environmental
opportunity cost of future production can be expected to lead to diminishing marginal
environmental consumption with rising income.
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Using a simple, static, two-country model of North-South trade in which income-
related differences in environmental policy create incentives to trade and environmental
quality is considered a normal good, Copeland and Taylor (1994) demonstrate that the
country with higher income will adopt greater environmental protection measures and
specialize in producing goods with relatively lower pollution intensity. Free trade is seen
to increase world pollution (but also to increase welfare) in this context when the pattern
of specialization is based solely on differences in environmental policy. In a finding sup-
portive of international aid, unilateral transfers from North to South are found able to reduce
world pollution levels by narrowing the income differential.

A. Growth in Trade

As shown in Table 2 below, in most recent years, average growth in trade has been
even stronger than growth in income for developing Asian countries. During the 16-year
period from 1979 through 1994, developing Asia’s exports increased more than sevenfold,
measured by value, and more than tripled as a share of total world exports, rising from
5.0 to 18.2 percent. Over the same period, intra-Asian trade, excluding that with Japan,
increased more than eightfold and rose from 21 percent of developing Asia’s exports to
41 percent. With Japan included, by 1994 more than half (52 percent) of Asia’s exports were
intraregional exports.

This trend toward greater trade and in particular greater intra-Asian trade is likely
to continue, if at a somewhat slower pace, with consequences for the Asian environment.
While trade expansion facilitates economic growth, it also facilitates increased efficiency of
resource use and technology transfer. At lower levels of per capita income, countries of-
ten rely on inefficient technology. For example, with its heavy reliance on high-sulphur coal
for fuel, in 1987 PRC had fossil fuel carbon emissions per capita at only one-ninth the level
of those in the US but had more than seven times the number of grams of carbon emis-
sions per dollar of GNP (Whalley 1991). While total Chinese emissions were less than half
those of the US, the potential for rapid growth in Chinese emissions accompanying rapid
income growth has alarmed those concerned about global climate change. In addition, acid

Table 2
Average Annual Growth Rates for Developing Asian Economies

(percent per annum)

Variable 1990 1991 1992 1993 1994 1995 1996

Real GDP 6.3 6.9 8.1 8.4 8.5 8.2 7.4

Real GDP per capita 4.7 5.3 6.5 6.7 7.0 6.1    5.7

Merchandise exports 11.0 14.1 13.3 11.3 18.3 21.9    4.8

Merchandise imports 12.4 13.8 13.7 13.4 17.2 23.4    6.5

Source: Asian Development Bank (1997).
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rain from PRC has been blamed for the death of pine trees in Hiroshima Prefecture in Japan
and has threatened tropical forests with considerable biodiversity in PRC’s own Yunnan
province (Tisdell 1995).

From 1965 to 1989, energy consumption in developing East Asia grew at more than
double the growth rate of the world’s total energy consumption, and with a different struc-
ture of energy consumption. This is largely due to PRC’s heavy reliance on coal consumption
and the fact that PRC accounted for 80 percent of energy consumption in developing East
Asia in 1990, and had low energy efficiency. Drysdale and Huang (1995) have projected that
PRC’s share in world energy demand will rise from 8.5 percent in 1990 to 19 percent in 2010,
with coal’s share gradually declining as oil, gas, and electricity consumption grow more
rapidly.

Foreign participation in energy projects that assist this growth and structural shift
may transfer technology that promotes energy efficiency. Global environmental effects of
burning PRC’s high-sulphur coal may make it increasingly in the interests of more developed
countries to promote this technology transfer. Acid rain already affects Korea and Japan,
and PRC’s contributions to greenhouse gases are rising rapidly. Similarly, for international
security reasons it may also be in the interest of the OECD countries to participate in de-
veloping Asia’s energy infrastructure in an efficient manner, since a growing share of the
region’s energy sources is imported.

Empirical evidence indicates greater use of cleaner technologies with increased ex-
penditures on pollution abatement and rising preference for environmental quality at higher
income levels. Yet every country faces different dynamics of economic growth and envi-
ronmental change along the way, calling for greater domestic assessment and analysis.
Corrective action has already begun in some relatively higher per capita income Asian
economies. Utilities in Republic of Korea and Taipei,China have switched to burning fuel
oil containing 1.5 percent sulphur or less, and utilities in Bangkok to 2 percent or less, while
most refineries in the region still produce high-sulphur (3.5-4 percent) fuel oil (Reuters 1995a).

Empirical evidence also suggests that countries pursuing free trade may experience
less pollution-intensive industrial development than economies following more protectionist
policies, adopting cleaner technologies more rapidly. Investigating openness to trade, Lucas
(1994) found that suspended water pollutants, suspended and fine air particulates, and
nitrogen dioxide emissions all decline significantly as export propensity rises, irrespective
of the country’s population size. On the other hand, total toxic emission release-intensity
rises significantly as export propensity rises, irrespective of population size. The same holds
true for volatile, organic compound air pollutants and carbon monoxide emissions. Inter-
estingly, bioaccumulative metals, sulphur dioxide, and lead released into the atmosphere
were found to decline with export intensity for countries with small populations and rise
for those with larger populations. In the Philippines it has been found that the major en-
vironmental offenders are the government, households, forestry, and agriculture, not the
industrial sector (Intal and Quintos 1994). These results emphasize the complex interactions
of related scientific and economic principles, and the potential dangers of assuming simple
relationships between trade and the environment.

Whether less developed countries have a comparative advantage in environmentally
intensive exports remains a subject of considerable debate. Delineation of property rights
affecting differences between apparent and actual comparative advantages and gains from
trade may play an important role. Chichilnisky (1994) has shown in a two-country model
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that even identically endowed economies can find reasons to trade if one country has poorly
defined property rights. In the presence of decreasing returns to scale, that country will
produce and export environmentally intensive goods at a price below marginal social cost
since full production costs are not internalized. It will therefore tend to overuse the envi-
ronment and worsen resource misallocation, with trade leading to price equalization—but
with one country overproducing and the other overconsuming relative to a Pareto optimal
outcome. The model thus demonstrates a case of environmental market failure in which
trade may be immiserizing.

Given the complex scientific interactions involved, it is difficult to assess the envi-
ronmental impact of all individual trade transactions. Some inferences can, however, be
drawn from the composition of Asia’s trade. Agricultural and mining outputs are each less
than 10 percent of exports for the region as a whole, although they are substantially more
for some individual countries. Agriculture is a sector where environmental effects of trade
policy, especially trade liberalization, can be unanticipated and significantly costly, particularly
when new and dangerous species of insects, viruses, plants, and animals may be imported
to regions where they have no natural predators.

In Asia’s merchandise trade, over 80 percent of exports are manufactured goods. In
1992, almost 40 percent of Asia’s manufactured exports were traded within Asia itself. The
same is true for 60 percent of agricultural exports and over 80 percent of mining products.
On what is perhaps a bright note for the Asian and Pacific environment9, a study of the
region’s revealed comparative advantage found that it is greatest in (in descending order):
(i) office and telecommunications equipment, (ii) clothing, and (iii) textiles. The region’s
greatest revealed comparative disadvantages are in chemicals and mining products, two
areas where production is frequently found to have serious negative effects on the envi-
ronment (Evans and Walsh 1994).

Agricultural raw materials are currently important exports in some countries in the
Asian and Pacific region where deforestation has been a growing concern (e.g., Lao PDR,
Myanmar, and Solomon Islands). Oil and natural gas account for more than five sixths of
exports from Brunei Darussalam. Ores and metals are particularly significant exports for
some Pacific Island countries. Chemical products are more important in exports of those
economies that are either more developed or larger (such as PRC and India), and where
more advanced technology or standards can be expected10. However, overall there is little
empirical support for the argument that poorer countries in Asia will concentrate on “dirtier”
exports for reasons of competitiveness (Brooks 1995).

Imports can also have significant environmental consequences. Low-wage labor, useful
in recycling industries, can make developing countries attractive destinations for waste from
higher-wage countries. Africa and Latin America officially banned trade in waste in 1991,
but Asia remains a major importer in the trade (see Table 3). Recent Chinese protests over
mislabeled American waste imports have highlighted this continuing issue.

9As used here, the Asia and Pacific region does not encompass Russia nor those countries on the eastern
edge of the Pacific Ocean.

10Technology and standards may not be sufficient to protect the environment if enforcement and pre-
cautions are weak, as evidenced by the 1984 chemical plant gas leak in Bhopal, India, which killed over 2,500
people and injured more than 200,000.
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Asia has recently experienced a rapid expansion and integration of its capital markets
both with others in the region and with global markets (ADB 1995). Globalization of
international capital markets facilitates trade, but significantly “it also magnifies the external
damage arising from pollution taxes which are too low. Thus, although the relation between
trade and pollution policy is complex, the cost of doing nothing will likely increase as
markets become more integrated” (Copeland 1994, 64). Furthermore, global integration of
capital markets could lead to the transfer of capital from environmentally poorer to richer
countries.

Most of the discussion of economic growth, trade, and environmental inter-
actions emphasizes environmental changes. However, it is as important to consider envi-
ronmental stocks as it is flows. Not all environmental resources are renewable, and when
markets are imperfect, prices cannot be relied on to accurately signal the scarcity value of
depleted stocks. Similarly, environmentally harmful wastes or residues may accumulate to
levels which tip an important, delicate ecological balance, which may have disastrous con-
sequences far beyond the immediate area where the accumulation occurred. Mercury, lead,
and pesticide poisoning are just a few of the more common examples.

Table 3
Asia’s Waste Imports, 1990-1993

(metric tons)

Other Nonferrous
Importer Copper  Metals Plastic

Bangladesh 3,130 ...     16

China, People’s Rep. of 6,600 120,630  1,849

Hong Kong, Chinaa 2,582 ... 71,529

India 5,980        90 11,951

Indonesia   103 ...  7,327

Korea, Rep. of 4,670   2,634     74

Malaysia ... ...    522

Pakistan ... ...     38

Philippines    50 ...  7,236

Singapore ... ...    381

Sri Lanka ... ...    432

Taipei,China 4,770 ...    317

Thailand ...  ...     90

Notes: List is not complete. Data is based on shipments known to have occurred.
aMost waste shipments to Hong Kong are transshipped to PRC.
... means data not available.

Source: Greenpeace (1995).
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III. Effects of Trade Policy on the Environment

Economic theory suggests that trade measures are second-best responses to environ-
mental issues, which could be better handled through internalizing all costs and possibly
reaching a consensus on guidelines for environmental standards, at least for those with in-
ternational implications. This overlooks the limits on scientific information about many
environmental interactions, difficulties in valuing resources and amenities, and difficulties
in enforcing international agreements11. The latter point was highlighted by pressure from
developed countries at the Berlin conference in April 1995 to relax their targets for reducing
output of greenhouse gasses, agreed to as recently as the 1992 United Nations Conference
on Environment and Development. Recent improvements have been made in applying the
polluter pays principle, in contingent valuation techniques, and in the development of
satellite national income accounts to incorporate effects of changes in natural resource stocks.
However, there is still a lack of adequate knowledge (especially empirical evidence) and
appropriate mechanisms for fully separating environmental from trade issues in analysis.

Under standard assumptions of perfect competition, free trade is a globally Pareto
optimal outcome in the presence of environmental externalities, if appropriate policies in-
ternalize the externalities (Bhagwati and Srinivasan 1996). International trade increases
competitive pressures for efficient resource and energy use. The same is true for political
accountability, as there are many examples of the state being the worst polluter and flouting
its own environmental regulations. Government underpricing of natural resource extrac-
tion and poor implementation of environmental protection measures has led to resource
mining beyond sustainable levels in a number of countries, including the Philippines (Intal
and Quintos 1994).

A. The Product Life Cycle

Environmental attributes of a product, process, or service often become clearer through
application of a life-cycle assessment. This assessment helps to identify the stage(s) where
environmental impact is greatest, and has proven to be a useful tool in development of
ecolabels and national environmental standards. Besides the indirect effects of trade on the
environment through general income growth resulting from gains from trade, there are four
basic avenues in the life cycle of traded products for environmental degradation to arise
through international trade. These are through the production (including resource extrac-
tion); shipping or handling (including storage); consumption; and waste, disposal, or
recycling of the product. That a traded product may have effects on the environment at more
than one stage of its existence argues strongly for a life cycle approach to management of
environmental consequences.

First, in the production process, there may be environmental danger from traded
goods in their processes and production methods (PPMs). The OECD (1994) distinguishes
between product-related PPMs, where the environmental danger is through consumption
externalities—and which are rare in the environmental realm—and nonproduct-related PPMs.
In general the General Agreement on Tariffs and Trade (GATT), now succeeded by the WTO,

11It is also not to suggest that a harmonization of environmental standards would be appropriate in
a world of varying environmental endowments, preferences, and assimilative capacities among countries.
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has argued that trade policies should not distinguish between identical products, even if
they were made differently12. Nevertheless, there has been growing pressure from environ-
mentalists and, in some cases from green protectionists, to limit trade through application
of PPM standards. Probably the most publicized case relating to PPMs has been the US-
Mexico tuna-dolphin dispute13.

Another production aspect of increasing concern in Asia relates to energy use. Asian
industry is heavily dependent on traded fuels with growing interest, particularly in PRC
and Indonesia, in nuclear alternatives. In PRC alone, nuclear generating capacity is expected
to expand tenfold by the year 2010, to 20,000 megawatts, and to 40,000-50,000 megawatts
by 2020 (Oxford Analytica Asia-Pacific Daily News Brief 1996). While still far less significant
in total energy supply than thermal or hydroelectric plants and also involving imported
technology (so far), nuclear plants raise the possibility of sudden, massive environmental
impacts.

Second, there may be environmental danger in shipping, storing, or handling traded
goods. This may occur either through danger from the products themselves, or from efforts
to facilitate their shipping and handling. Protests from environmental groups and a number
of Pacific and Caribbean countries concerned over dangers from a shipment of highly radio-
active waste from France to Japan highlighted this issue in early 1995 (Reuters 1995b).
Vaughan (1994, 129) notes that “In total, some 100,000 transborder shipments of hazard-
ous wastes takes place every year, and the numbers continue to increase.”

At a more general level, it is important to note that greater trade resulting from eco-
nomic growth and trade liberalization will involve greater transport. Currently, private
transport costs rarely account for the full social costs. Greater transport of organic mate-
rials (including people) increases the ease with which viruses, pests, and diseases can spread.
Optimal production, consumption and trading patterns might also appear very different
if transportation externalities were fully internalized. Environmental aspects of transpor-
tation highlight one important linkage between trade in services and the environment.
Concerns have also been raised about the environmental effects of infrastructure projects
designed to facilitate trade.

Third, there may be environmental danger in consumption of the product. For
example, consumption of endangered species may reduce the world’s store of biodiversity.
Consumption of food products treated with toxic chemicals may endanger consumers. Pes-
ticides or other products whose use has been banned in producing countries as
environmentally dangerous are still shipped to other countries where priorities, as reflected
in policies, are different, or where product information is weak. “For example, the pesti-
cide DDT was produced in the US for export only. A German organization, called Buko

12In Article XX(e) the GATT exceptionally allows for PPM-based trade measures “relating to the products
of prison labour”.

13In this case, the US banned imports of Mexican tuna on the grounds that methods in which the tuna
were caught endangered dolphins swimming together with the tuna in the eastern Pacific. A GATT dispute
settlement panel ruled against the ban on the grounds that it constituted a unilateral trade action applied ex-
traterritorially, but the US argued against the finding that the GATT does not allow extraterritorial application
of unilateral trade measures. As the world’s leading exporter in most recent years, the US automatically draws
attention when it claims that “a need to act unilaterally outside its national jurisdiction may exist in certain
circumstances, notably to deal with an environmental threat to animal and plant species or aspects of the global
commons” (UNCTAD 1996, 17).
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Pharma Kampagne cited the following example regarding the sale of ‘irrational’ drugs that
were ineffective or damaging, as classified by the World Health Organization. German drug
companies sold 65 percent of their total sales of such drugs exclusively to third world coun-
tries. Remember that the US and Germany are two of the world’s most environmentally
conscious countries” (Ganopadhyay 1996, 7.5). Regulations on domestically prohibited goods
in exporting countries have encountered resistance when they appear to encourage a country
to apply domestic environmentally related trade restrictions to counteract environmental
consequences in another country.

Fourth, environmental danger (or benefit) can result from recycling, release, or dis-
posal of the waste produced by consumption of a product. For example, consumption (use)
of refrigerants that release chlorofluorocarbons into the atmosphere may damage the world’s
ozone layer. Improper use or disposal of fertilizers, pesticides, herbicides, engine oil, and
nuclear fuel can also have obvious negative environmental impacts. On the issue of recy-
cling, an important distinction must be drawn between regulations on product or packaging
recyclability, which applies to the consumption stage of the product life cycle, and regu-
lations on content of recycled materials, which is exclusively a production regulation and
could adversely affect foreign suppliers. The distinction can have important consequences
for the competitiveness of many industries of developing countries.

B. Product Standards and Ecolabeling

Product standards or ecolabels based on a life cycle approach are increasingly being
considered as environmental instruments that have raised questions about market access,
particularly for small and medium-sized exporters. Such product standards, whether on prod-
uct content (such as Alar pesticide residues on apples) or PPMs (tuna caught in a
dolphin-friendly manner) can reduce trade opportunities by acting as nontariff trade barriers,
particularly if they discriminate between domestically produced and imported goods. While
GATT regulations do not permit such discrimination, or disguised protectionist measures,
product standards are often formulated in a manner that permits easier conformation by
domestic industries than foreign competitors. For example, recycling requirements on pack-
aging materials in Europe for environmental aims may reduce the opportunities for producers
of jute bags in Bangladesh, even though the jute bags may be more environmentally friendly
than European-produced and recycled alternatives. While more common in developed coun-
tries, ecolabels are also appearing in developing Asian countries such as India, Korea, and
Singapore (UNCTAD 1996).

Two agreements were reached in the Uruguay Round of GATT negotiations that place
greater limits on the ability of governments to set product standards and have implications
for traded goods. The Agreement on Technical Barriers to Trade applies a “least trade re-
strictive” or “no more trade restrictive than necessary to fulfill a legitimate objective” test
to national regulations. It aims to ensure that technical standards and regulations do not
unnecessarily restrict trade. The Agreement on Sanitary and Phytosanitary Measures ap-
plies to food, plant, and animal products and favors those measures “significantly less
restrictive to trade”.

Ecolabels have the potential to express consumer desires through market forces, avoid-
ing the need for command and control approaches. As voluntary measures, ecolabels based
on product life-cycle analyses provide an avenue through which consumers can influence



16

environmental aspects of production in a manner still consistent with international trade
rules. At the same time, they leave the choice of products for labeling, the certification criteria
and processes, and access to domestic certification for imported goods open to possibly
arbitrary procedures. When based on life-cycle assessment, ecolabels may form an implicit
PPM-based trade barrier, affecting competitiveness and becoming contrary to the spirit of
the WTO.

Ecolabels and product standards are particularly contentious when they involve pro-
duction-relevant environmental conditions in the country of consumption, but where the
environmental conditions in the actual country of production (in the case of imported goods)
may differ. So far, ecolabel criteria have rarely been determined in consultation between
consuming areas and all relevant producing regions. Even so, “A preliminary analysis
indicates that, on average, about one-third of the value of total exports and about half of
the value of manufactured exports of developing countries originate in sectors where en-
vironmental requirements would be emerging. This may be particularly relevant for Asian
developing countries, since over 60 per cent of their manufacturing exports, in value terms,
originates in such sectors” (UNCTAD 1996, 27).

Product standards can be set in an extremely strict manner, but still have minimal
effect if monitoring and enforcement are lax. For many developing Asian countries, the
technical ability to monitor and enforce product standards, whether for exports, imports,
or purely domestic goods remains weak. This is one area where technology transfer, including
as embodied in human capital and capacity building efforts, from more developed to less
developed countries can help the more developed countries increase their own welfare, as
well as that of others.

C. Trade Liberalization and the Environment

The Uruguay Round of GATT negotiations moved the international trading system
closer to full trade liberalization, and the WTO will continue to advocate greater trade
liberalization. At regional levels, the Asia-Pacific Economic Cooperation forum (APEC),
Association of Southeast Asian Nations (ASEAN), and more recently, the South Asian
Association for Regional Cooperation (SAARC) are also promoting trade liberalization (see
below). The environmental effects of trade liberalization may be direct, through trade in
goods and services with environmental externalities, or indirect, as greater gains from trade
foster growth with both positive and negative influences on the environment.

Trade liberalization will have varying direct effects in a small, open economy de-
pending on whether the goods affected are imports (and import substitutes) or exports, and
whether the environmental externality occurs in production or consumption of the good.
The environmental welfare effects (and appropriate policy responses) can be classified as
in the chart below, derived from Anderson (1992), where the externality is assumed to be
negative.

For larger economies, the monopoly or monopsony effects must be considered both
domestically and globally in calculating the welfare effects.

While the East Asian “miracle” economies have highlighted the advantages of export
growth, some other Asian economies remain enamored with import substitution and drives
for self-sufficiency, at probable environmental risk. Toxic intensity of manufacturing is slow-
growing or declining in outward-oriented economies and increasing more rapidly in
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Table 4
Effects of Trade Liberalization in a Small, Open Economy (and Policy Responses)

Location of
Negative
Externality Importable Goods Exportable Goods

Production Positive for welfare and environ- Negative for environment if trade
ment if trade liberalization leads liberalization leads to increased export
to increased reliance on imports and production—see if efficiency effects
(appropriate production tax) of liberalized trade outweigh externality

effects on environment (appropriate
production tax, whether for domestic
or export market)

Consumption Negative for environment if trade Positive for environment if trade
liberalization leads to greater liberalization leads to greater exports
consumption and imports and lower domestic consumption
(appropriate consumption tax, (appropriate consumption tax)
whether domestic or imported product)

inward-oriented economies (Hettige et al. 1992). Toxic intensity of manufacturing output
of less developed countries rises especially with trade protection for chemicals production,
the most toxic-intensive manufacturing sector studied.

Trade liberalization under the auspices of the WTO and in accordance with the
Uruguay Round agreements will be gradual in some sectors, such as with the phasing out
of the Multifibre Arrangement for textiles. In theory, the reduction of protectionism in
developed countries might be expected to eventually ease some environmental pressures
in developing countries by allowing them to shift production and exports away from natural
resource-based commodities and toward labor-intensive manufactured goods and down-
stream processing activities. However, higher environmental standards in the developed
countries may have an opposite effect, strengthening the comparative advantage of some
developing countries in pollution-intensive activities.

Similarly, reduction in agricultural protectionism among the developed countries may
ease environmental problems related to intensive agriculture in those countries and increase
intensification in the developing world. Whether that intensification eases pressures of
extensive agriculture on marginal lands and forests will be an empirical question. “Because
growth is the overriding concern, there is a fear that environmental issues will be accorded
only secondary importance. It is argued that desubsidization policy adopted under UR
agreements, and resultant rise in food prices, may induce Bangladesh to expand its agri-
cultural production. This may lead to environmental degradation owing to expansion in
use of fertiliser, insecticides etc. as well as due to deforestation. Increased exports of some
other products, expected in the aftermath of UR, may lead to environmental degradation.
For example, environmental hazards due to decomposition of jute plants during ratting
causes largescale fish mortalities. Excessive salinity in shrimp cultivation areas and discharge
of highly toxic matters by tanneries also negatively impacts on environment” (Reza et al.
1996, 62). The complexity of these interactions between trade liberalization and the
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environment also suggests the need for more general equilibrium modeling of trade and
the environment.

In the case of Pakistan, it has been noted that “Pakistan can also draw a
benefit by exporting spices, flowers and plants, where the DCs have agreed to reduce tariffs
by 52 percent, and tropical nuts and fruits, where commitment is made to reduce tariff by
37 percent. Nevertheless a fuller exploitation of Pakistan’s export potential for these com-
modities would require considerable streamlining in the areas of storage, transportation,
and especially packaging which must conform to American and European standards if these
lucrative markets are to be tapped” (Khan 1996, IV.20).

That trade policies can have unintended environmental consequences, even when
applied for environmental purposes, argues for their careful consideration in multilateral
fora. Export restrictions to favor local wood processors in Indonesia have been found to
promote more intensive use of logs in production due to a lowering of the domestic price
for timber, resulting in greater environmental degradation than a tax on all timber at the
logging stage would have (Braga 1992). In this manner recent proposals among richer, tropical
timber importing countries to limit imports of tropical wood products to “save the rain
forests” could actually lead to increased deforestation.

IV. Effects of Environmental Policies on Trade

There are fears that developing countries are particularly vulnerable to envi-ronmental
effects of trade through influences of economic growth, concen-tration of production on
environmentally intensive products or methods, and migration of polluting industries or
technologies from more developed to less developed countries where environmental stan-
dards are likely to be more lax. It is interesting to note that this latter argument is similar
to that considered in labor discussions, in which more developed countries fear the loss
of employment from emigration of labor-intensive industries to less developed, lower wage
destinations.

A. Protectionism and Competitiveness

There is concern in both more developed and less developed economies about the
effects of environmental policies on trade, although for different reasons. In less developed
economies this concern is usually directed toward perceived green protectionism among
more developed countries in which ostensibly environmentally directed standards are used
as a form of nontariff barrier to trade. In more developed economies, there is fear of green
protectionism among developed competitors, and fears of ecodumping, or a “race-to-the-
bottom” in environmental standards on the part of developing competitors. More recently,
consideration has also been given to a potential “race-to-the-top” as environmental groups
argue for standards at least as strict as those of neighboring countries.

Concerns about competitiveness arise because efforts to abate pollution or to pro-
tect the environment may raise costs of a firm or industry, thereby placing it at a
disadvantage relative to competitors who do not undertake such efforts to internalize a
greater share of total costs. Thus,
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the former Senator Boren introduced legislation in US Congress to countervail the “social
dumping” allegedly resulting from lower standards abroad, proposing such a measure on
that ground that, while some US manufacturers, such as the US carbon and steel alloy in-
dustry, spend as much as 250 percent more on environmental controls as a percentage of
gross domestic product than producers do in other countries. He saw in this difference an
unfair advantage enjoyed by other nations exploiting the environment and public health
for economic gain (Srinivasan 1996, 10).

Efforts to enforce countervailing duties or other antidumping measures on environ-
mental grounds have met with some welcome and considerable hostility so far. Bhagwati
(1995) has argued that formalization of antiecodumping processes in the WTO could lead
to a proliferation of largely protectionist cases, with even developing countries filing cases
against developing neighbors with lower overall or individual industry standards. He pro-
poses instead that higher-standard countries require their multinational corporations to apply
the same high standards abroad as they do at home. In addition to the fact that it is in-
creasingly difficult to identify the “home” of some multinationals, this would run counter
to the argument that a developing country should exploit its comparative advantage, and
could limit some countries’ access to important investment and technology transfer. The
latter technology could include some that is environmentally kinder than that in current
use in the recipient country, even if not quite up to the full standards of its country of origin.

Evidence of firms or industries migrating to overseas locations with lower environ-
mental standards remains largely anecdotal. Despite substantial evidence that the balance
of global production in pollution-intensive industries is shifting to developing countries,
there is little evidence that environmental regulations have influenced competitiveness
(Beghin et al. 1994, Hettige et al. 1992). On the other hand, there is solid evidence that the
bulk of foreign direct investment is targeted at countries with higher environmental stan-
dards, suggesting that the low relative costs of compliance with environmental regulations
and higher benefits of more skilled workers, more developed infrastructure, and more
efficient markets in those countries outweigh the production cost advantages of lax envi-
ronmental standards.

Environmental policies influence the product life cycle of internationally traded goods
by changing the physical characteristics of a product, changing the production or disposal
costs, changing the relative resource endowments that contribute to comparative advantage,
or by affecting the transaction costs involved in trade. “Subject to the requirement that such
measures are not applied in a manner which would constitute a means of arbitrary or
unjustifiable discrimination between countries where the same conditions prevail, or a
disguised restriction on international trade”, environmental policies are in conformity with
the GATT when they are “necessary for the protection of human, animal, or plant life or
health” (GATT 1994, Article XXb) or “relating to the conservation of exhaustible natural re-
sources if such measures are made effective in conjunction with restrictions on domestic
production or consumption” (GATT 1994, Article XXg). Environmental subsidies are excluded
from the list of actionable subsidies in the GATT subsidies code, increasing their attraction
for environmentalists and protectionists alike.
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The reluctance of developing countries to implement, monitor, and enforce strict en-
vironmental controls is not surprising. In addition to difficulties in planning, implementing,
monitoring, and enforcing such controls, including often entrenched interest groups with
close connections to, or in some cases more power than, the government, there is fear of
inhibiting industrial competitiveness. A pollution tax levied on production of a pollution-
intensive commodity raises its relative price and reduces the country’s comparative advantage
in production of that good. Requiring identical expenditures in poorer countries as in richer
ones for pollution abatement would also considerably reduce their income available for con-
sumption, imposing a much lower net welfare gain, and possible (or probable) welfare loss
following the pollution abatement. Furthermore, if capital is internationally mobile and the
country is poorly endowed with assimilative environmental capacity, environmental policies
that raise firms’ production costs can lead to capital being transferred from an environmen-
tally disadvantaged country to an environmentally richer country (Siebert 1985). On the other
hand, Repetto (1995) has noted that effective environmental policies implemented in a
coordinated manner by developing countries could improve their terms of trade since the
demand by wealthier consumers for their exports is relatively price-inelastic.

The market for environmental goods and services is of interest to both developed
and developing countries. At present, the market value is estimated at over $300 billion,
and is expected to reach $600 billion by the year 2000 (IFC 1992). With most industrial equip-
ment cheaper to install than to retrofit with environmentally sound technology, industries
in developing countries where environmental standards are rising have an incentive to
pursue more sustainable development from the outset, often with imported technology. The
intellectual property rights for this technology are an area where further multilateral ne-
gotiations can improve both world trade and the environment.

B. Harmonization of Standards and ISO 14000

One area where international cooperation has been making progress in the harmoni-
zation of standards is in the International Organization for Standardization (ISO). The ISO,
founded in 1946 and based in Geneva, is a specialized international agency composed of
approximately 180 technical committees and with membership of the national standards
bodies of some 120 nations. Differences in environmental absorptive capacity that form part
of a country’s comparative advantage together with other natural resource endowments,
income levels, technology, and preferences make it inadvisable to expect entirely identical
product or process standards in all countries, but benefits can still be gained from partial
harmonization.

The recent ISO 14000 series standards are an important step in this direction. The
ISO 14000 standards describe effective basic elements of firms’ environmental management
systems and methods, not of their products or production processes, and provide organi-
zations everywhere with a common, voluntary14 approach to environmental management.
The basic rationale is that better environmental management will increase a firm’s efficiency,
thereby increasing the return on investment.

14The standards are drafted for voluntary compliance, but could be enforced as regulations in indi-
vidual countries if those countries’ governments so desired. Consumer pressure may also lead to the widespread
adoption of the standards, administered with third-party testing and certification.
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In effect, certification of adoption of the ISO 14000 standards indicates that a firm
is striving for compliance with its own environmental standards, not national or international
standards, through its environmental management system. The focus is on the processes
necessary to achieve desired results. In part the ISO standards are a response to the recent
proliferation of environmental and management standards developed by industry and gov-
ernments, which can form nontariff trade barriers and increase costs. The explicit recognition
of the need to manage environmental effects is viewed as a positive step by environmen-
talists, while the voluntary aspect satisfies advocates of trade liberalization.

Compliance costs can be reduced for multinational companies if only a single set
of international standards needs to be satisfied rather than multiple national standards.
Insurance costs for pollution incidents may be lower if a company has a recognized envi-
ronmental management system in place, and capital may be more readily available from
environmentally conscious individual or institutional investors. Companies may also find
the voluntary ISO 14000 standards simpler to comply with than some command and control
regulations. Consumer pressure for adoption of ISO 14000 standards can also lead a company
to adopt environmental management systems that reduce energy use and waste, prevent
pollution, promote recycling or materials substitution, and facilitate acquisition of permits
and authorizations. The earlier ISO 9000 quality management and quality assurance stan-
dards have been adopted by more than 90 countries, with registration of over 70,000
company facilities worldwide (Tibor 1995).

On the other hand, ISO 14000 registration and compliance may raise costs, particularly
for small and medium-sized businesses, and reduce their incentive to trade internationally.
Developing countries with limited technical capabilities are particularly likely to view stan-
dards, even management systems standards, as technical barriers to trade, and to seek
technical assistance as (partial) compensation for difficulties involved in adopting, promoting,
and certifying the international standards. ISO 1400115 may be applied throughout an
organization or to specific activities, introducing flexibility in the degree of sophistication
of the EMS required and easing compliance for small and medium-sized enterprises (Lin
1995).

V. International Cooperative Efforts on Trade
and the Environment

International cooperation on the environment and its relations with trade takes place
through multilateral environmental agreements (MEAs). MEAs must be negotiated individu-
ally, usually in separate fora, or through essentially global institutions such as the World
Trade Organization, and through other multilateral institutions such as UNCTAD or the
United Nations Environment Programme (UNEP), which have little authority to enforce
members’ commitments. More recently, regional and subregional cooperation arrangements
have been playing an increasing role, particularly in information sharing and technology
transfer, in areas of trade and environment.

15Part of the ISO 14000 series, the 14001 standard, “Environmental Management Systems - Specifications
with Guidance for Use” will be the most relevant standard for certification purposes.
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A. Multilateral Environmental Agreements

For political reasons and for want of better information on resource values and eco-
logical interactions, environmental policies tend more often to take the form of command
and control regulations than of market incentives, although this balance appears to be
changing. In the absence of what environmentalists consider adequate national environmental
policies, particularly in countries other than the environmentalists’ own, there is a tendency
to look for international regulation as a means of protecting the environment. Trade pro-
visions have played three roles in multilateral environmental agreements. They have been
used to: (i) enforce agreements through the threat of trade sanctions, (ii) persuade nonpar-
ticipants to accede to an agreement16, and (iii) set environmental conditions on traded
products or PPMs.

So far, the effect of trade restrictions in multilateral environmental agreements has
been relatively minor, with only approximately 19 of 180 MEAs including trade measures,
but pressure for greater use of trade measures has been growing. The principal danger of
including trade provisions in MEAs is that they may prove to be GATT-inconsistent or WTO-
inconsistent and thereby put a government in the awkward position of having agreed to
mutually inconsistent binding treaty or policy obligations. Consequently there is consid-
erable, but as yet unsatisfied, interest in harmonizing regulations regarding MEAs and WTO
provisions.

Multilateral environmental agreements cover a wide range of subjects and are not
a new phenomenon, although their number has grown rapidly in the past few decades.
Although there are international agreements covering some environmentally sensitive areas,
there is no organization to set and enforce regulations covering cross border environmen-
tal interactions the way that national governments can protect their domestic environments17.
Consequently, environmentalists try to use what is available, such as the GATT or WTO,
to protect the environment. One drawback of this is that the WTO is not an appropriate forum
for considering nontrade-related alternatives (such as transfer of technology or financial
resources) to trade provisions of MEAs.

While trade provisions in MEAs are intended to ensure compliance (or to encourage
membership), their compatibility with WTO is typically accomplished through an ex post
WTO waiver granted on a case-by-case basis. A number of more developed countries would
prefer an ex ante system of accommodation, but developing countries oppose this on the
grounds that it might encourage further amendments for issues on which there is less
consensus. As it is, different economic, institutional, and natural resource environments can
make the costs of compliance with MEAs vary greatly across countries.

As the primary agreement/organization governing world trade, the WTO Committee
on Trade and Environment is the natural focus of environmentalists’ efforts to change world
trade rules. The OECD also has a Trade and Environment Committee; the United Nations
Conference on Trade and Development has convened an Ad Hoc Working Group on Trade,
Environment and Development; and other UN programs such as the Committee on Sus-

16In an unusual development, the Montreal Protocol on Substances that Deplete the Ozone Layer permits
the imposition of limited trade sanctions to encourage accession to the accord.

17For a proposal to create such a global environmental organization, see Esty (1994).
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tainable Development and UNEP also are expanding the knowledge base. In addition, there
are sector-specific organizations, such as the International Tropical Timber Organization,
considering trade and environmental issues.18

B. The World Trade Organization

The WTO and its Committee on Trade and Environment provide the principal
international forum for discussing and resolving international trade and environment issues
at present. The WTO allows trade interventions for environmental purposes, provided the
interventions are nondiscriminatory, nonprotectionist, conform with national treatment, and
restrict trade the least of available instruments.

One reason why many countries support discussion of the trade and environment
nexus in the GATT and WTO is that the multilateral context provides a forum in which
the economic clout of large trading parties, such as the US, EU, or Japan, has to some extent
been counterbalanced by the aggregated trading power of more numerous smaller economies.

The WTO Committee on Trade and Environment was to report to the WTO’s first
Ministerial Conference in December 1996 in Singapore, to make recommendations on
“whether any modifications of the provisions of the multilateral trading system are required”
to ensure compatibility of trade and environmental goals. So far, the Committee on Trade
and Environment has been considering issues of charges and taxes, ecolabels, recycling, mul-
tilateral environmental agreements, other trade restrictions and distortions, exports of
domestically prohibited goods, transparency, dispute settlement mechanisms, and environ-
mental linkages with trade related aspects of intellectual property rights (TRIPS).

C. Regional and Subregional Cooperation

Growth in income and trade, with its environmental consequences, is increasing
awareness in the interconnectedness of the environments of different economies. This in-
creasing awareness, together with often poorly defined international property rights and
the lack of clear international environmental dispute resolution mechanisms, has led to a
proliferation of forms of regional, subregional, and global forms of cooperation in dealing
with environmental issues. In part, this reflects the broad range of environmental issues and
their diverse nature.

For example, pollution from one factory affecting the health of nearby residents may
be an entirely domestic (or local) issue. If it also crosses a border and affects a neighbor-
ing country, it may be a subject for bilateral negotiations. If it affects a water course flowing
through several countries (say, the Mekong River) it may prompt subregional cooperation
(such as through the Greater Mekong Subregion) to mitigate the international aspects of
the problem. If the pollution adds to acid rain, or negatively influences a marine environment
in a manner affecting a larger number of countries, regional cooperation or negotiation may
be necessary to alleviate the effects of market failures. If the pollution also contributes to

18One major international service sector with a direct interest in the environment is tourism. In line
with Agenda 21 resulting from the 1992 United Nations Conference on Environment and Development, the
World Travel & Tourism Council, World Tourism Organization, and the Earth Council have jointly issued
“Agenda 21 for the Travel & Tourism Industry: Towards Environmentally Sustainable Development”.
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global warming (a particular concern of Pacific Island nations, the Maldives, and other low-
lying countries or areas), a global response may be appropriate. The following section
discusses a number of regional and subregional responses to the growing awareness of en-
vironmental integration in the Asian and Pacific region.

Over the last two decades, as the economic and environmental interdependence of
developing economies in the Asian and Pacific region has increased, so have their efforts
toward regional and subregional cooperation. Prominent among these are the APEC forum,
ASEAN, SAARC, the South Pacific Forum, and the South Pacific Commission. Subregional
cooperation arrangements in Asia include the Southern China Growth Triangle,
Singapore–Johor–Riau Growth Triangle, Tumen River Economic Development Area,
Indonesia–Malaysia–Thailand Growth Triangle, Brunei–Indonesia–Malaysia–Philippines East
ASEAN Growth Area, and the Greater Mekong Subregion. These cooperative efforts aim
at promoting intraregional trade and investment, and more efficient resource use with
beneficial environmental consequences. They also provide fora for discussing and planning
cooperative efforts for sustainable use of the environment.

Most of the cooperative efforts aim to liberalize Asian trade. This is evident in the
APEC forum’s plans for trade liberalization among developed members by 2010 and by
developing members by 2020, the ASEAN Free Trade Area (AFTA) currently under imple-
mentation, and recent plans for a South Asian Preferential Trading Arrangement among the
members of SAARC. Most of the efforts involve gradual liberalization. Consequently, we
can expect to experience a gradual contraction of output in currently protected industries
and expansion in others, with uncertain environmental consequences in the interim. Simu-
lation results for the Philippines indicate that trade liberalization would increase the national
pollution intensity of production by reallocating output toward logging, mining, and ag-
riculture; and within manufacturing, toward more pollution-intensive industries such as food
processing, beverages, and wood products (Intal and Quintos 1994). Regional and subre-
gional cooperation efforts in Asia also serve as fora for directly discussing environmental
issues and planning cooperative action (Anderson and Brooks 1996).

VI. Asia’s Emerging Agenda for Trade
and the Environment

There remain many areas for further action on trade and the environment, both in
developed and developing countries, together and individually. The international efforts
under way in various regional, subregional, and global fora related to transboundary
environmental interactions cover a wide range of activities, from capacity building and in-
stitutional strengthening to biological research, to the control of cross-border movement of
hazardous wastes, bans on driftnet fishing, and efforts to slow down global warming and
protect the ozone layer. Yet, given the urgency of many of the problems, and the tendency
for international disputes to escalate if not resolved, even more needs to be done.

Of primary concern are the gaps in our scientific knowledge of environmental inter-
actions. More research needs to be done at the national, subregional, regional, and global
levels, with international cooperation playing a key role in exchange of knowledge, tech-
nology, and human and financial resources for research and dissemination. Many of the end
results of complex trade and environmental linkages can only be established empirically,
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and developing relevant data bases suitable for analysis will itself be a large task. That some
of the newly industrializing economies, most notably Korea, are now placing greater
emphasis on research and development in industry is an encouraging sign.

More research is also needed on the institutional aspects of solving the market failures
that often result in environmental problems. In practice, the property rights and the tax or
subsidy approaches often differ more in emphasis than in substance. Marketable permits
for pollution emissions have proven to be a useful innovation, but both the range of their
application and their alternatives can be more fully developed. The importance and pro-
tection of property rights will require greater attention, particularly as trade in services
expands, and as more products are developed or sold in countries where their original re-
sources (particularly biological resources) are not found. As mentioned above, advances are
being made in the pricing of environmental resources and their incorporation into national
accounts, but much remains to be done in that area as well.

Developing countries must examine the extent to which red tape or cumbersome
approval processes can be reduced or reformed to facilitate more efficient trade and resource
use. “More important than standards per se, are various environmental approvals that new
firms, including exporters, require. These can take up to a year or more in some cases. In
fact while industry complains about the cost of compliance, the main cost is not so much
the cost of installing and using the abatement equipment, but the cost of the delays in
receiving the necessary approvals. For companies who have borrowed money and are thus
incurring interest payment, this cost of lost production time can be substantial” (Rajapakse
1996, 59).

Similarly, more developed countries must consider carefully just how far they are
willing to allow nonproduct-related PPMs to be reflected in ecolabeling schemes, while at
the same time upholding international trading rules that support identical treatment for iden-
tical products. They must also carefully consider the wisdom of denying PRC or other large
trading nations access to the WTO’s dispute settlement mechanism.

Multilateral environmental agreements cover a wide range of subjects and are not
a new phenomenon. Their number has grown rapidly in the past few decades, but gen-
erally in a piecemeal approach. A consensus needs to be reached on acceptable use of trade
measures in MEAs and criteria developed for their judicious application. An important step
in this direction would be greater effort toward environmental management capacity building
and international information dissemination. The transfer of technology and expertise to
help developing countries adapt to new standards and requirements, and to participate more
fully in multilateral environmental efforts would also lead to future negotiations in which
all parties feel their stakes in the environment are fairly represented. To achieve this, progress
must also be made on reaching a consensus on trade-related aspects of intellectual prop-
erty rights and the appropriateness of subsidies for firms adopting environmentally positive
technology or practices.

Proposals for a global environmental organization to track and/or coordinate inter-
national environmental activities, on the order of WTO, have so far met with a lukewarm
response. In part this reflects the recentness of widespread international concern for the
environment relative to that for trade or some other interests. A formally structured orga-
nization may be unnecessary, but with little coordination in efforts and such limited
understanding of the environmental interactions on which our lives depend, the dangers
may be great.
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International aid for the environment, as with other types of international aid, suffers
from problems of coordination. The wide range of nongovernmental, national, and coop-
erative arrangements undertaking action for environmental preservation or improvement
can easily lead to inefficient use of scarce resources, something that those concerned about
the environment should be particularly wary of. Strengthening and coordination of certi-
fication bodies, along with adoption of common sets of standards (such as the voluntary
ISO 14000 set of environmental management standards) can also improve efficiency. Sharing
of information and relevant technology, and establishing common certification criteria and
symbols could help both producers and consumers of traded and domestic goods, while
enhancing environmental protection.

Regional and subregional cooperation efforts in Asia play an important role and de-
serve international support, but much remains to be done, including coordination of efforts
by the multiplicity of regional and subregional groupings. The comparative advantage of
each forum in relation to the environment should be established and exploited to increase
the efficiency of environmental efforts. For Asia, with its huge population, tremendous
environmental diversity, and rapidly growing and interacting economies, the regional en-
vironment can expect and needs to become the focus of greater and more effective
international attention.

At the WTO’s Ministerial Conference in December 1996, the Committee on Trade and
Environment reported on its progress so far. Prominent among the unresolved issues are
the unilateral use of trade measures for environmental purposes, trade implications of
product standards and ecolabeling, separation of green protectionism from protective en-
vironmentalism, and ensured consistency of multilateral environmental agreements with
international trade agreements (Anderson and Brooks 1996). Further efforts to promote open
debate and to build technical, analytical, and negotiating capacity among the economies
of the Asian and Pacific region will be required, both for the sake of international trade and
for the Asian (and global) environment.

A number of issues will require further elaboration. For example, in the context of
multilateral environmental agreements, the WTO must address the question of whether trade
sanctions can be justifiably applied to nonsignatories, particularly those which may not have
been fully or fairly involved in negotiating the relevant agreements. Similarly, the relationship
between the Agreement on Trade-Related Aspects of Intellectual Property Rights (TRIPS),
the Convention on Biodiversity, and efforts to promote transfer of environmentally sound
technologies will require further elucidation and consensus building. India and the Republic
of Korea have particularly stressed that “if an MEA prohibits the use of a certain type of
technology, but the patent holders of an alternative technology refuse to license such tech-
nology on reasonable commercial terms, a conflict may arise between the objectives of IPR
protection and the MEA” (UNCTAD 1996, 32). Given differences of opinion as to what
constitutes “reasonable commercial terms”, trade and environment issues related to the TRIPS
Agreement are unlikely to be fully resolved soon.

Given agriculture’s importance both in international trade and in the environment,
and the complexity of trade and environmental interactions in the agricultural sector, the
WTO’s Committee on Trade and Environment could usefully support more analysis of the
effects of trade liberalization on the environment through its effects on agriculture. With
the next round of multilateral negotiations on agricultural trade due to start in a few years,
supporting analysis should commence immediately.



27

Whether WTO rules on border tax adjustments apply to PPM-related energy or carbon
taxes is also not yet clear, and is an area of considerable interest. In some countries, the trade-
related effects of reducing energy subsidies could also be substantial. In relation to global
warming, globally marketable pollution permits could ensure a solution that is efficient and,
if a desirable cause for use of the permit proceeds could be mutually agreed upon, might
also be equitable. In general, the use of GATT/WTO Article XX for exceptions to the general
trade agreement on the grounds of environmental justifications will be subject to contin-
ued, substantial, multilateral debates, with suggestions for amending Article XX particularly
contentious. Also contentious will be the demand by some countries, most notably the US,
to reserve the right to act unilaterally on environmental grounds in areas outside its territory.

The linkages between trade and the environment remain complex, but our under-
standing of that complexity is increasing. In the Asian and Pacific region, rapid growth in
income and trade, and slower but steady growth in population is increasing pressure on
the environment. Efforts to conserve or enhance the environment are having increasing effects
on production techniques and trade composition, levels, and patterns. Gradual trade lib-
eralization in a second-best world does not guarantee welfare improvement in the absence
of adequate environmental policies. Complementary investments in institutional capacity
building and infrastructure will be necessary to ensure the effectiveness of environmental
policies and limit environmental damage from trade policies. From an economic perspec-
tive, not enough analysis has been undertaken to assess the full costs and benefits of
environmental changes, although the work on satellite national accounts to include changes
in resource values and increasing applications of the polluter pays principle are positive
steps. So too is the recent proposal to apply contingent valuation techniques to determine
how much people in developed countries would be willing to transfer to poorer countries
to turn endangered tropical rainforests into protected national parks (Reuters 1995c).

Reform of environmental or trade policies in one country may affect the environment
and trade of another, suggesting that considerations of trade policy should be undertaken
in conjunction with considerations of environmental policy. This may be unlikely unless WTO
dispute settlement panel procedures complement their emphasis on trade expertise with
equal attention to environmental expertise, and if transparency and notification procedures
are adhered to. Trade can endanger or enhance environmental quality. In the rush for higher
income, which in the Asian context is generally coexistent with greater trade, the contri-
butions of the environment to welfare, and to trade itself must be remembered, particularly
in policy making. Cooperation and coordination of Asian and Pacific developing countries
in establishing environmental policies, taking trade effects into account, is likely to be their
best option for sustaining increases in welfare in a region where economies and ecosystems
are heavily interdependent.
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