Trade Policy and Industrial Pollution in Latin
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Itis commonly assumed by economists and envirormentalists alike that
greater economic "openness” will lead to increased industrial pollution in
developing countries. This paper challenges the “pollution haven” hypoth-
esis, arguing that liberalization of trade regimes and increased foreign
investment in Latin America have not been associated with pollution-
intensive industrinl development. From case studiesand econometric evidence,
we conclude thai protected economies are more likely to favor pollution
mtensive industries, while openness actually encourages cleaner industry
through tite importation of developed-country pollution standards.

Introduction

The prevailing assumption is that free trade will increase environ-
mental degradation in developing countries. Amohg environmental-
ists, one common concern is that liberalized trade regimes and market-
driven exchange rates, by increasing the incentive for export, will lead
to greater exploitation of natural resources such as native forests. A
second concern, and the one we explore in this paper, is that free trade
will increase industrial pollution in developing countries, through
displacement of dirty industries from developed countries with stricter
environmental regulation, and through competitive pressure on devel-
oping countries fo reduce further their environmental standards.

The question we address is simple: among countries of Latin
America, has greater “openness,” defined in terms of trade regimes and
foreign investment, in fact been associated with pollution-intensive
industrial development? More generally, are open economies more
likely to be so-called pollution havens?

There are at least three reasons to expect higher pollution intensity
(i.e., more pollution per unit of output) in developing countries. First,
environmental amenities are normal goods; higher income in the
developed countries produces greater demand for clean air and water.
Similarly, at lower levels of income and higher discount rates, income
gains and jobs may be more valued relative to health and other costs of

Nancy Birdsall is Director and David Wheeler is Senior Economist in the Country
Eronomics Department at the World Bank.

" Environment & Development 2,1 (Winter 1993).
- the journal of Environment & Development: A Review of International Policy
at the University of California




138 Journal of Environment & Development

pollution. Second, the relative costs of monitoring and enforcing
pollution standards are higher in developing countries, given scarcity
of trained personnel, difficulty of acquiring sophisticated equipment,
and the high marginal costs of undertaking any new governmental
activity when the policy focus is on reducing fiscal burdens. Third,
growth in developing countries is associated with a shift out of agricul-
ture into industry with rapid urban growth and heavy investment in
urban infrastructure; this is more likely to imply increasing levels of
pollution for each unit of output. In developed countries, by contrast,
growth is associated with a shift out of industry into services, and thus
with decreasing levels of pollution for each unit of output. These
structural differences are consistent with differences in comparative
advantage and would be reinforced by free trade.

For these reasons, rising pollution intensity in developing coun-
tries could simply reflect differences across countries in the social cost
comparativeadvantage of different mixes of polluting activities.! Many
econormists subscribe to this view, arguing that free trade and increased
openness should not be resisted even if they increase environmental
problems in developing countries.

There aretwo problems with this common wisdom, however (if not
with the general conclusion about support for openness). First, if the
social costs of pollution are not appropriately reflected in current
environmental standards in developing countries, then freer trade
could increase those social costs, possibly even eclipsing the conven-
tional economic gains of openness. Though secondary instruments to
address the pollution problem could be designed (rather than using
trade policy, which would increase economy-wide distortions), the
failure to use such secondary instruments in the first place implies they
are not easy to design or implement. Furthermore, if free trade
increases pollution in developing countries, total world pollution may
rise. This could impose additional costs on developed countriesif some
polluting activities have negative transnational externalities.

Second, the premise—that freer trade and more open economies
willlead to more environmental degradation—may be wrong in itself.
From a policy point of view, this would mean that an important
argument in favor of more openness is being overlooked, and that the
potential for a happy marriage of economists and environmentalists is
being lost.2

The question of what effect openness has on the extent of industrial
polution in developing countries is, of course, an empirical one. Inthe
rest of this paper, we suggest why the effect may be negative (i.e.,
benign) rather than positive; and present some qualitative evidence for
one country (Chile) that tends to support the likelihood of a negative
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relationship. Wethen use new estimates ot pollution intensity for Latin
American industry during the period 1960-1988 to show that (1) the
pollution intensity of industry grew more slowly in higher-ihcome
countries, and has generally grown more slowly where income growth
was more rapid; (2) the slower growth of pollution intensity in relation
to income growth was attenuated in the 1970s and 1980s compared to
the 1960s—consistent with the possibility that dirty industries grew
slightly more in Latin America than they would have once Organiza-
tion for Economic Cooperation and Development (OECD) environ-
mental standards began tightening in the early 1970s; and (3) most
importantly, the more open the economy the less pollution-intensive its
patternof industrial development—sothat any “displacement” of dirty
industries from OECD to Latin America is associated with protectionist
and not open economies.

How Free Trade Could Reduce Industrial Pollufion

Industrial pollution at the country level can be decomposed
as follows:

Industrial Pollution/GDP = [ Qutput (Q) of industry/GDP ] x
[ Q (dirty industries) / Q (all industries) ] x
[ Pollution from dirty industries / Q (dixty industries) 1.

The first term (or “development effect”) measures the tendency for
the industrial and urban share to be increasing in the product of
developing countries. The second term (or “composition effect”)
measures the effect of distribution among industries whose pollution
intensity differs greatly (e.g., petrochemicals and cement vs. beer). The
third term (or “process effect”) measures the extent to which polluting
industries reduce or fail to reduce emissions. The degree of openness
could affect the size of any of these terms. We concentrate on possible
pollution reduction from composition and process effects.

First, labor is relatively more plentiful in developing countries;
there is also evidence that more capital-intensive sectors are more
pollution-intensive. As Kosmo?® demonstrates for Turkey, protection
therefore tends to bias industrial composition toward
pollution intensity.*

Second, exports must often meet product standards higher than
those of the producing country. To the extent that clean products
require clean processes, an export-oriented economy will have cleaner
processes for some industries. In Chile, the need to maintain access to
industrial countries’ markets for fruit and vegetable exports was a
consideration in the country’s decision to invest in a new sewage
collection system. To ensure the sanitary quality of these food exports,
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it was essential to stop using raw wastewater in their production.®
Katz® refers to two other examples for Chile: the fishmeal industry is
treating its effluents to eliminate bacterial contamination of its product;
and the pulp and paper industry has had to treat its effluents and
change some of its processes to eliminate trace amounts of dioxin.
Third, foreign investors may simply impose a common interna-
tional emission standard wherever they invest. Multinational corpora-
tions may face high costs in implementing different business practices
(different pollution standards) in different settings. High costs could
come in the form of stockholder pressure not to “exploit” populations
of poor countries by using dirty processes; in the form of stockholder
pressure to avoid lability for damages;” or in the form of costs associ-
ated with retraining managers and changing familiar production pro-
cesses. Low® suggests that the costs to industrial firms of clean technol-
ogy and processes are now small in the U.S. (less than 1 percent of total
costs); for new investments by firms that maintain some production in
several countries, the business and information costs of differentiating
in different settings could easily exceed any direct cost advantage of
dirtier production.®
Fourth, openness and resulting competitive pressure will increase
investment in the latest technology, all other factors remaining the
same. To the extent that the newest and most efficient technology
embodies cleaner processes, this will reduce overall emissions.10
Fifth, if the costs of being clean are low for new investment but high
for retrofitting, then a higher overall growth rate is likely to induce
cleaner processes. This is independent of but complementary to the
possibility that the more efficient technology embodies cleaner processes.
The first point above suggests a benign compositional impact for
openness: the comparative advantage of developing countries is actu-
ally with labor-intensive industries that are intrinsically less polluting.
The second and third points rely on a process effect, i.e., the possibility
that irrespective of local demand for pellution cortrol and short-run
local comparative advantage, openness would induce industries in
developing countries to adopt cleaner processes. The fourth and fifth
peints also rely on process effects, though in both cases those effects are
fully consistent with long-run comparative advantage. Openness, by
increasing competitive pressures, would accelerate investment in new
technologies, which tend to be cleaner because they are imported from
countiries with higher pollution standards. Such new technologies are
also generally more efficient in terms of overall factor productivity,
even if not perfectly suited to the factor proportions of a particular
developing country. In addition, openness, through its effect on
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growth, would increase the rate of retirement of older, dirtier equip-
ment and processes.

Note that of the five potentially beneficial effects of openness
(beneficialin the simple sense of reducing pollutionintensity), only one
works through a shift in the composition of industry (the composition
effect); the others affect the cleanliness of the process in given industries
(the process effect). This distinction is important for assessing the
relevance of the empirical work reported in the section on cross-
country evidence.

The Chile Casel?

Chile provides a useful example of a country with limited or no
controls on industrial emissions, and openness to trade and foreign
investment. Is Chile a “pollution haven”?

The former military government that assumed power in 1973
established an economic system based on limited intervention by
government in markets and on export-led growth under a liberalized
trade regime. Barriers to foreign investment were eliminated; import
restrictions were eliminated and tariffs reduced to their current low of
about 15 percent. Restrictions on industry for environmental reasons
were presumably not considered; they would have been seen as dis-
couraging growth and as an example of a potentially welfare-reducing
intervention by government in the affairs of the market.

The democratic government that assumed power in 1990 has
announced its intention to address the country’s environmental prob-
lems, and is exploring alternative instruments for control of industrial
air and water pollution. However, current responsibilities are widely
diffused among various agencies, and the legislative and regulatory
arrangements and capacity for enforcementof any policies or programs
that might be desirable will take time to be put in place.

The most visible immediate environmental problem is air pollution
in Santiago; after Mexico City, Santiago has the most polluted air in the
world, due in part to a recurring thermal inversion layer that traps
pollutants. This problem has demanded the attention of the new
government, which has so far responded with short-term emergency
measures, including restrictions on vehicle use during periods of high
pollution. The visibility of the air pollution problem and the need for
recurrent imposition of emergency measures have put environmental
problems, especially air and water pollution, high on the publicagenda.
For this reason if for no other, industry executives anticipate that the
government will eventually impose emissions and ambient standards;
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their chief concern is not whether such standards will be imposed, but
how and at what level.

Thus Chile represents a case study of an open economy with
virtually nonexistent pollution standards, in which, however, there is
a credible threat of future imposition of standards.

We have only anecdotal evidence on the behavior of industrial
firms in Chile with respect to pollution. That evidence suggests,
however, that the situation is not consistent with the notion that Chile
has become a pollution haven—either by attracting multinational com-
panies seeking a cost advantage because standards are low, or by
leading to even weaker government enforcement of any existing stan-
dards in order to attract more foreign investment through
regulatory competition.

For example, several representatives of the largest and apparently
most profitable pulp and paper and petrochemical firms report they do
not know the exira costs they incur in the form of “cleaner” equipment;
they invest in modern, efficient, clean equipment—as a package. In
some cases they accept higher costs to reduce emissions and ensure that
the exported product meets foreign standards; for example, paper
produced with chlorine will have traces of dioxin and cannot be
exported to Germany. But even where product standards can be met
with dirty processes, the fact that the newest technology is clean
dominates any search for lower costs. Representatives of large
multinational firms with operations in Chile report that, in any event,
they face pressure from shareholders in Europe to avoid polluting the
environment in developing countries.”” In confrast, state-owned
enterprises that enjoy relative monopoly positions within Chile and
have access to government subsidies to shield them from international
competition are the dirtiest polluters; the state-owned copper company
is an example.

Government and industry representatives report that industry
itself is prodding the government to establish pollution standards, and
that through the mdustry association, firms are sponsoring develop-
ment of self-regulating standards. Scarsboroughl!? points out that, in
the face of the threat of future regulation, the least-cost way for the
industrial sector to respond is to urge the government to adopt a
mutually negotiated set of standards; this is particularly attractive to
the larger cleaner firms, as it would permit them to eliminate local cost
competition from dirtier firms.¢ For multinational firms the least-cost
way to meet the threat is to adopt the standards prevailing in their
home countries.

A stylized summary of the effect of openness on the intensity of
industrial pollution in Chile, abstracting from the effects of economic
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growth per se on pollution, would thus be as follows. Openness to
foreign investment and the absence of barriers to technology imports
encourage multinational companies to invest in Chile, and ensure that
domestic producers will have to compete with them. Industry is, in
effect, pushed toward exceeding local standards because cleanliness is
embodied in newer equipment, processes, and/or the shareholder
effect. The larger, often multinational, firms then attempt to reduce
local competition by encouraging the government to introduce or raise
standards. The threat of future regulation may reinforce the process,
but may not actually be necessary to it.

The overall effect is that openness in Chile is associated with, if not
contributing to, the opposite of a pollution haven effect—perhaps even
implying higher standards than are actually efficient given social
preferences in Chile.!>

Cross-Country Evidence

The Chile evidence refers entirely to the “process” effect in the
three-part decomposition set out above. We now turn to evidence
regarding the “composition effect” in Latin America, i.e,, the trend in
the mix of “dirty” vs. “clean” industries. Qurdatabaseisa pooled cross
section of time series for 25 Latin American countries during the period
1960-1988. We estimate an equation that describes the relationship
between changes in pollution intensity and three variables: per capita
income, growth of per capita income, and the degree of openness. We
use the results to test three hypothesized effects: The positive income
elasticity of environmental protection, which should reduce pollution
intensity at higher incomes (ceteris paribus); the displacernent effect of
stricter OECD regulation, which should raise pollution intensity for
Latin America after the early 1970s; and the compositional impact of
openness, which should affect the pollution intensity of more open
economies (ceteris paribus).

Wheeler and colleagues in the World Bank have constructed indi-
ces of the toxic intensity of industries per dollar of outputin the U.S. for
all four-digit industries on the International Standard Industrial Clas-
sification.1® Their estimates are based on a sample of 15,000 industrial
plants in 1987, formed by merging output data from the U.S. Census of
Manufactures with pollution data from the Toxic Release Inventory
(TRD of the U.S. Environmental Protection Agency. TRI reports re-
leases of 320 toxic substances into the air, water, and as underground
and solid waste. Three indices are constructed, which incorporate
different assumptions about the health and other risks of various toxic
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Table 1

DETERMINANTS OF POLLUTION INTENSITY GROWTH, 19605 THROUGH 1980s,
25 CounTrits OF LATIN AMERICA

Variable Parameter Estimate t-statistic
INTERCEP (.437405 3.105
NAS 0.043748 2.588
PCGR 3.331180 2989
LINC -0.081427 -3.382
PCGRD70 -4.454373 -3.276
PCGRDS0 -6.009647 -2.519
LINCD70 0.023213 3.780
LINCDS0 0.025131 4411
PGRD70 0.144721 0.440
PGRDS0 1.268344 1.868

R-square 0.6055
Adj R-sq 0.4575

Nores: Dependent Variable: Toxic intensity growth rate, from log regression. Independent
Variables: NAS = Dummy variable for non-Andean South American countries. LING =
Log of per capita income in the decade’s initial year (thus represents 1960s in the results).
PCGR = Per capita income growth rate for the decade {from log regression} (thus
represents 1960s in the results). PCGRD7) = PCGR x Dummy variable for the 1970s.
PCGRD80 = PCGR x Dummy variable for the 1980s. LINCD70 = LINC x Dummy
variable for the 1970s. LINCD80 = LINC x Dummy variable for the 1980s. PGRDS0 =
PCGR x Dummy variable for the 1980s x Dollar openness index. PGRD70 = PCGR x
Dummy variable for the 1970s % Dollar openness index.

emissions; the results reported below use oneindex butare not sensitive
to the index used.l”

The measures of toxic intensity are applied to the mix of industrial
outputs for the 25 Latin American countries, using data reported in the
United Nations Industrial Statistics Yearbooks. This yields an annual
index of pollution intensity for each country. The index is of course
related solely to the mix of industries, and not to unobserved and
unmeasured differences in technologies and enforcement standards.!8

Table 1 reports the results from a pooled regression of pollution
intensity change over three decades—the 1960s, 1970s and 1980s-—on
three sets of variables: the log of per capita income at the beginning of
each decade, representing the initial level of per capita income; the
growth of per capita income in each decade; and, for each decade, the
interaction of per capita income growth with an openness
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index developed by David Dollar? for the World Bank’s 1991 Worid
Development Report.20

The results for initial per capita income are consistent with a
positive income elasticity of environmental protection. The negative
and statistically significant coefficient on LINC indicates that pollution
intensity growth is lower (although still positive) at higher levels of per
capita income in all three decades. The significant, positive dummy
variable interactions for the 1970s and 1980s (LINCD70 and LINCDS0)
show that the positive income elasticity of environmental protection
was somewhat attenuated in the 1970s and 1980s, compared to the
1960s. One interpretation for the attenuation of the benign income
effect in the later decades is a displacement of dirtier industry to Latin
America after OECD environmental regulation (which began to take
hold in the early 1970s) became stricter. Any such displacement effect,
however (i.e., higher growth or more entry of polluting industries in
Latin America than there might otherwise have been) was not itself
associated with the degree of openness to trade of the different econo-
mies—as will be seen below.

The effects of per capita income growth (as opposed to initial
income level) are also fundamentally benign. A positive effect of
income growth on pollution intensity in the 1960s (PCGR) appears to
havebeenmore than offset in the 1970s and 1980s (PCGRD70, PCGRDS0).
In fact, as shown below in Figure 1, the overall effect of income growth
was negative on growth of pollution intensity in the open economies.

This effect of openness is the critical result. The positive interaction
of Dollar’s index with income growth for the 1980s (PGRDS0) indicates
~ that openness to trade is systematically associated with less pollution
intensity growth (the more positive the index, the more closed the
economy). Theimplied intensity elasticity of income growth was much
higher in relatively closed economies (i.e., those with high numerical
rankings on the index). The coefficient for the interaction of the
openness index with income growth for the 1970s (PGRD70) shows a
similarly positive effect of openness, though it is not statistically
significant.

Figure 1 is designed to illustrate the regression results. It shows
how predicted pollution intensity changes as income, growth, and the
Dollar index vary independently across their full range of values in the
data set.?! The effect of initial income level on pollution intensity can
beseeninFigure1by comparing the barsin the low-, middle-, and high-
income panels. Pollution intensity growth was the fastest for those
countries that were initially the poorest. For example, the predicted
pollution intensity growth for slow-growing closed economies in the
1970s is 11.5 percent (low); 5.1 percent (middle); 1.1 percent (high). In
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Figure 1

RaTEs oF ANNUAL GROWTH IN POLLUTION INTENSITY:
25 Counrries oF LaTiN AMERICA
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the 1980s, it is 16.8 percent (low); 10.6 percent (rniddle); 6.7 percent
(high). In every case, the predicted transition is toward lower intensity
growthrates at higher incomes. Indeed, the prediction for fast-growing
open economies is negative intensity growth rates at high incomes.

Similarly, faster growth is associated with less pollution intensity
growth—as can be seen by comparing the slow vs. fast groups in each
panel. The exception is closed economies in the 1980s, where pollution
intensity growth was the greatest.

By looking atequivalent cells for the 1970s and 1980s, we can gauge
the apparent size of a possible displacement effect. Most paired cells
suggest the possibility of progressive displacement from OECD envi-
ronmental regulation—typical Latin American pollution intensity
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growthwas higherinthe 1980s. Againthe exceptionis madeby the fast-
growing open economies. At low, middle, and high incomes, they
show lower rates of pollution intensity growth in the 1980s compared
to the 1970s.

More generally, the effect of openness is clearly a major reduction
in the growth of pollution intensity during the 1980s, particularly for
fast-growing economies where sectoral shares in total output can
change rapidly. For low-income, fast-growing economies, switching
- from closed to open status is predicted to decelerate pollution intensity
growth from 35.1 percent annually to 4.7 percent. In middle-income,
fast-growing economies, the predicted change is from 28.9 percent to
negative 1.5 percent.

Conclusions

This paper began by asking: among countries of Latin America, has
greater “openness,” defined in terms of trade regimes and foreign
Investment, been associated with pollution-intensive industrial devel-
opment? Our evidence suggests the opposite conclusion—openness encour-
ages cleaner industry. Anecdotal evidence from Chile suggests several
reasons why the elimination of barriers to importation of new technol-
ogy and to foreign capital may lead to importation of industrialized
country pollution standards. Once these higher standards are intro-
duced (and despite the fact that they may be too high from the point of
view of local demand for environmental quality), the larger multina-
tional firms are likely to push for enforcement so as to reduce the cost
advantage of smaller local firms. The econometric evidence, though at
bestexploratory, suggests that over the last two decades, the more open
economies have ended up with a cleaner set of industries. This is
consistent with a growing literature suggesting that it is capital- and
materials-intensive industries that have both enjoyed protection and
have been heavy polluters.

Ourevidenceisalso consistent with the possibility of displacement:
pollution intensity grew more rapidly in Latin America as a whole after
rather than before 1970—as OECD environmental regulation became
stricter. This effect is not, however, associated with more trade open-
ness. Instead, itis possible that as OECD countries shifted out of dirtier
industries, the protectionist countries of Latin America shifted in. We
conclude, in short, that “pollution havens” can be found, but not where
they have generally been sought. They are in protectionist economies.
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