1 Mexico and the Trade and Environment
Debates

By avtumn 1993, the US. government was stecped in heated
negotiations over the establishment of the World Trade Organization
(WTO), and in supplemental environmental accords to the North
American Free Trade Agreement (NAFTA). The potential negative effect
of new trade a grecments on the environment was among the most con-
tentious issucs of these debates. Many environmentalists pointed to the
Mexico-U.S. border (a heavily polluted area where U.S. firms have been
allowed duty free imports for decades) as an example of what would hap-
pen to the rest of Mexico and other developing countries if the WTO and
NAFTA came into cffect.

As discussion became increasingly polarized, Scientific American
asked two leading cconomists to sct the record straight. The November
1993 issuc of Scientific American became an instant classic that is now
required reading in many college classrooms. The two experts were
Jagdish Bhagwati (2 prominent trade cconomist from Columbia Univer-
sity) and Herman Daly (a well-known environmental cconomist then
working at the World Bank). The two authors were not in agreement.
Bhagwati argned that agreements such as NAFTA would raise incomes in
developing countrics to a point where governments would begin to pro-
tect the environment. Daly argued that free trade would provide an
incentive for heavily polluting industrics in developed countries such as

the United States to mowve their operations to developing countries where
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pollution control was more inexpensive and lax. Today, more than
10 years later, the trade and environment debates remain contentiously
divided :Jlong the lines outlined b}' these two cconomists.

The cconomic transformation of Mexico, from a relatively closed,
import-substituting cconomy before 1985, to a major trading nation
today, offers the opportunity to empirically examine the extent to which
authors Bhagwati and Daly were correct. Hence, the central research
question for this book is: To what extent has cconomic integration
affected levels of ecnvironmental degradation in Mexico? The time period
under consideration for this analysis is 1985 to 1999. Mexico began in-
tegrating itself with the world cconomy in 1985, and, by 1999, it had be-
come onc of the more open cconomics in the world (1999 was also the
most recent year of consistcntl}' available data).

Specifically, the analyses presented in this bool test the Environ-
mental Kuznets Curve hypothesis and the pollution haven hypothesis.
Bhagwati argued the Kuznets curve logic, and Daly argued the pollution
haven logic. A case study of criteria air pollutants in Mexican manufac-
turing examines what are called the scale, composition, and technique
cffects of cconomic integration. Manufacturing is examined for two
reasons. First, although manufacturing emissions in Mexico form a sig-
nificant share of total emissions, vehicular emissions have received the
most attention. Second, newly available data on criteria air pollution in
Mexican manufacturing is used throughout this study. Many studies of
Mexico’s environment examine cither Mexico City or the U.S.-Mexico
border region. This s‘tud}' represents the first comprchcnsivc work to
examine the Mexican cconomy as a whole.

To date, the data does not confirm cither Bhagwati or Daly’s pre-
dictions. Despite modestly rising incomes, many environmental problems
worsened significantly when Mexico integrated with the world economy.
The cnvironment, however, has not worsened duc to a mass migration of
heavily polluting firms from the United States to Mexico. The percentage
of dirty industry in the Mexican cconomy actually declined. What caused
increased levels of environmental degradation was the lack of adequate
attention by the government of Mexico, and to a certain extent the
United States, to correct the market failures related to environment that
arosc as a result of the integration process. Such degradation has come

at great cost for Mexico. According to the Mexican government, the
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cconomic costs of covironmental degradation during this period aver-
aged 10 percent of gross domestic product (GDP) per annum. That figure
stands in stark contrast to the anmual rise in cconomic growth, which was
only 2.6 percent.

This study underscores the importance of making environmental
protection part and parcel of the economic integration process. Develop-
ing country governments need not fear that linking environmental pro-
tection to trade liberalization will hurt their prospects for cconomic
growth. The fact that Mexico did not serve as a depository for heavily
polluting firms from the United States suggests that the costs of compli-
ance with environmental protection arc not l::lrgc cnough to affect pl::lnt
location decisions for the majority of firms. It appears that, if developing
countries erect the appropriate environmental standards, thcy will not
scare away foreign investment during the process. Morcover, this study
suggests that when firms in dcvclopcd countrics arguc that a new or
cxisting environmental regulations may causc them to move overseas
they may be bluffing. Thus, there is no rcason why environmental stan-
dards can’t improve in developed countrics as well.

This chapter introduces the trade and environment debate and the
theoretical lenses th_rough which cconomists and other ::111::11}'3‘[3 have
begun to examine it. It also provides an outline of the argument that will
be advanced later in the book, as well as a summary of the rest of the

book and its findings.

Theoretical Approaches to Trade and Environment

In recent decades, the world cconomy has undergone an unprece-
dented level of integration. Since the mid-1980s, the value of world trade
has more than quadruplcd and the value of forcign investment has
increased by a factor of 15 (UNCTAD 2002). These flows have been
facilitated by a proliferation of global, regional, and bilateral trade and
investment agreements. The 1990s alone ushered a new round of global
trade negotiations under the General Agreement on Tariffs and Trade
(GATT) that resulted in the creation of the World Trade Organization
(WTO), the solidification of common markets in Europe and South
America, and the NAFTA. This trend has not stopped. A new round of
WTO negotiations has been launched (the Doha round), as well as a
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proposed Free Trade Arca of the Americas (FTAA) that would integrate
the cconomics of the Western Hemisphere, Although many analysts
doubt that it is politically possible, both of these negotiations are sched-
uled for completion in 2005.

Alongside these trends, the environmental ramifications of trade
and investment liberalization have become an arca of great concern (Esty
1994). Every official mecting on the world economy has been paralleled
b}' largc—sc:tlc Pprotests where environmental issues loom largc in the
opposition. Also around these meetings (or at least in reaction to or in
preparation for them) is a growing but disp:lr:ttc sct of scholars who are
trying to address these issues through a more rigorous theoretical and
empirical lens. This study uses a number of current theoretical perspec-
tives in order to develop an empirically-based understanding of what has
happened in Mexico. The results are sure to have implications for theory,
and for future negotiations of cconomic integration.

Although these discussions are com_monl}' referred to as the trade
and environment dcbatcs, trade has become a catch-all term that refers to
a whole package of policies. This package includes: the liberalization of
both trade and investment, the increase in structural adjustment pro-
grams for the least developed countrics, and the decreasing role of gov-
crnment in developed and developing countries alike. In much of Latin
America, such a package is commonly referred to as neolib eralismo (neo-
liberalism). In the United States, this phenomenon is more often called
cconomic integration. Still others lump all these trends together as glob-
alization. Economic integration is the preferred term for this book, but
the others may creep in to avoid being redundant. Economic integration
fits best because Mexico liberalized trade and investment, privatized
statc-owned industries, underwent structural adjus‘tmcnt programs, and
decreased the role of the government in a series of measures dating back
to 1985.

In order to develop an understanding of cconomic integration’s
cffect on the environment that is both theorctically and empirically
based, this stud}' draws on two lines of :Lnal}'sis: first is a bod}' of worlk
on what has come to be called the Environmental Kuznets Curve (EKC),
and second is the literature on the pollution haven hypothesis.

The EKC is commonly evoked by free trade proponents. Indeed, it
was the EKC that Bhagwati referred to when he argued that trade-led
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cconomic growth would improve covironmental quality in developing
nations that liberalized their trade regimes. In 1955, Simon Kuznets
found an inverted U-shaped curve relationship between income inequal-
ity and levels of income. In a landmark article conducted as an attempt to
predict the environmental cffects of NAFTA, Grossman and Krueger
(1993) found a similar relationship between environmental degradation
and levels of income. The large body of work that emerged after their
article has become known as the EKC literature. According to the EKC,
cnvironmental degradation may sharply increase in the carly stages of
cconomic development, but a risc in per capita income past a certain
turning point, initially thought to fall between $3,000 and $5,000 in
1985 purchasing power parity (PPP) terms, would gradually reduce
cnvironmental damage.

The factors that lead to cnvironmental improvements after the
turning point is reached fall into three categories: the scale, composition,
and technique effects of trade-led cconomic growth. Scale effects occur
when cconomic integration causcs an expansion of cconomic activity
(output). If the amount of pollution per unit of output in the cconomy
as a whole remains unchanged during the period of cconomic integra-
tion and growth, but the scale of output is growing, then pollution and
resource depletion will increase as well.

Composition cffects occur when changes in trade policy lead
nations to specialize in particular sectors, most often those where they
cnjoy a comparative advantage. If the amount of pollution per unit of
output remains unchanged in cach indvstry, and the integration process
causes nations to specialize in less pollution-intensive cconomic activity,
shifting away from capital to labor intensive activity for instance, then
the composition of that cconomy will become less pollution-intensive.

If pollution per unit of output in an industry changes during the
pcriod of integration and growth such changcs are referred to as tech-
nique cffects. Reductions in pollution per unit of output may occur for
a number of rcasons. Economic growth may trigger new investment
that may bring newer, cleaner technologics. It could also raise incomes
to a point where governments would establish stronger environmental
problems.

For these reasons, the EKC is often evoked in political negotia-

tions. Indeed, many free trade proponents cited the work of Grossman
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and Krueger to argue that NAFTA would accelerate Mexico to the
turning point, and that the environmental concerns of many of NAFTA:
opponcnts would soon be alleviated. It was argucd that free trade in and
of itsclf would eventually clean the environment. Although EKC is plau-
sible in theory, Chapter 3 shows that there is only limited empirical sup-
port for the EKC in the academic literature (Stern 1998).

Many free trade op ponents evolke the pollution-haven hypothesis.
The pollution haven hypothesis blends traditional trade theory with the
theory of cnvironmental externalitics. The economist David Ricardo
(1817) showed that, becanse countries face different costs to produce the
same pnoduct., if each country produ ces (and then cxports) the goods for
which it has comparatively lower costs, then all parties benefit. The
ctfects of comparative advantage (as Ricardo’ notion became called) on
factors of production were developed in the Heckscher-Ohlin model.
This model assumes that in all countries there is perfect competition,
there is the same mix of goods and services, and that factors of produc-
tion (such as capital and labor) can frecly move between industries.
Within this rubric, the Stolper-Samuclson theorem adds that interna-
tional trade can increase the price of products in which a country has a
comparative advantage.

According to these trade theories, trade liberalization between
two nations could lcad to an increased specialization in pollution-
intensive economic activity in the country with weaker environmental
policies. An efficient {or optimal) environmental policy is one where the
marginal social benefits of pollution are equal to the marginal cost of that
increase (Baumol and Oates 1998). If a country scts its cnvironmental
policies below the efficient level (if it fails to internalize environmental
externalities and thus allows market failures), the costs of producing
pollution-intensive goods will be lower relative to those of a trading part-
ner who has set optimal environmental policy. This increased ability to
specialize in pollution-intensive {or natural resource intensive) industry
may provide an cconomic incentive for pollution intensive firms to relo-
cate to developing countrics based on lower comparative costs (Anderson
1992). This phenomena is wwhat Daly evoked in the pages of Scientific
American, and is commonly referred to as the pollution haven hypothe-

sis. Like the empirical work on the EKC, Chapter 3 shows that there is
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limited empirical support for the pollution haven hypothesis in the peer-
reviewed literature (Newmayer 2001).

This logic has been extended into the regulatory realm. Tt has been
argu cd that the fear of losi_ng comparative :Jdv::lntagc because of increas-
ing marginal pollution costs would cause a race to the bottom in envi-
ronmental rcgul:ltion. Not onl}' would firms flock to arcas where pol-
lution control costs arc rclativcl}' less cosﬂ}'., firms would also cxert
downward pressure on cnvironmental standards in nations with
morc optimal environmental policies, all in the name of competition
(Esty 1999, Neumayer 2001). From the perspective of the country that
lacks optimal environmental policies, there are concerns that such coun-
trics could be stuck at the bottom. This result could occur because na-
tions might fear that increasing levels of environmental protections (and
therefore costs) would scare away forcign investment. Nations with dif-
fering levels of environmental policy face a classic prisoner’s dilemma:
compctitive pressurcs give individual countries the incentive to pursuc
lower environmental policy than if they worked collectively, although co-
opecration between the countries would result in greater welfare for all

countrics (Zarsky 1997; Porter 1999).

Overview: Environmental Conditions and Economic
Integration in Mexico

This book empirically examines cach of these theories (the EKC,
the pollution haven hypothesis, and the scale, composition, and tech-
nique cffects) in order to examine the extent to which cconomic integra-
tion has affected levels of criteria air pollution and other environmental
conditions in Mexico. Contrary to both EKC and pollution haven pre-
dictions, the main empirical results are that, on a national level, a num-
ber of environmental conditions worsened in Mexico despite rising in-
comes, but not because dirty industry in the United States flocked there.
Rather, environmental degradation worsened because the Mexican and
U.S. governments did not instate cffective cnvironmental policies that
would have brought the desired benefits from cconomic integration.

Between 1985 to 1999, Mexico installed a sweeping array of

policies in order to integrate itsclf with the world economy. During this
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short period, Mexico joined the GATT, NAFTA, the Organization
for Economic Cooperation and Development (OECD), and signed well
over 20 bilateral and regional ecconomic integration agreements with
other nations around the world. These policies led to an about face in
Mexico’s trade patterns. Oil exports amounted to 80 percent of total ex-
ports in 1985, but dropped to just 10 percent by 2000. During the same
period of rapid increases in trade and investment, inflation has also be-
come tamed. However, other results have been less remarkable. For
instance, on a per capita basis real gross domestic product (GDP) has
grown at a rate of less than one percent annu:lll}'., and i.ncqua]it}' and
poverty have worsened considerably (for a good overview of Mexico’s
profound transformation and its cconomic cffects see (Middlebrook
2003).

Ovwer this period, Chapter 2 examines the EKC hypothesis for
Mexico. Mexico reached $5,000 GDP per capita in 1985, the high end of
the level of income predicted by carly EKC studies to trigger decreases in
environmental degradation. Ironically, 1985 is precisely the year Mexico
began to integrate itself with the world cconomy. Since 1985, Mexico has
achicved modest growth. Despite this growth, chapter two shows that
Mexico is yet to reach an EKC turning point for a number of pollu-
tants, and may not for decades to come. Chapter 2 also estimates that it
would take decades of the kind of growth thus far expericnced before a
number of key pollutants Mexico™s environment begin to decrease, if they
do at all.

Mexico’s environment did not primarily worsen because Mexico
became a pollution haven for U.S. companies. Although the share of dirty
industries in the United States (as measured by marginal pollution abate-
ments costs) did deercase between 1988 and 1998, the share of dirty in-
dustrics in Mexico also declined, and morec so than in the United States.

The statistical analysis performed in Chapter 3 examines the pol-
lution haven hypothesis from a varicty of perspectives. The results of this
chapter suggest that the marginal costs of pollution abatement in the
United States are such a relatively small expense that they are not major
factors when the majority of firms arc making decisions regarding their
location.

Chapters 4 and 5 comprise a case study of industrial air pollution

in Mexico. In these chapters the scale, composition, and technique cfects
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of cconomic integration on industrial criteria air pollution are examined.
Chapter 4 looks at the scale and composition effects. I find that the com-
position of industry became less pollution-intensive. Such declines were
outstripped by the scale cffect. Although the share of pollution intensive
industry in the Mexican cconomy declined over this period, the pace of
cconomic growth in manufacturing (which was over 4 percent per
annum) was such that total criteria air pollution in manufacturing still
almost doubled.

To estimate the technique cffect, Chapter 5 creates 2 Harmoniza-
tion Index that compares the criteria air pollution intensity of Mexican
and U.5. manufacturing. The chapter also performs a number of simple
cconometric cxercises that examine the extent to which cnergy technol-
ogy and fuel use explain the relative levels of criteria air pollution inten-
sity in the two countries. There are a handful of industrics in Mexico
that are cleaner than their U.S. counterparts: notabl}'., steel and cement.
Chapter 5 shows that those industries that are cleaner in Mexico than the
United States tend to be those where pollution is a function of plant vin-
tage and fuel vse. Those industries that are dirtier in Mexico vuse more
polluting fucls, and pollution is more a function of end-of-pipe technolo-
gics. While the steel and cement stories are clear successes, the share of
those industries in Mexico that are cleaner than their U.S. counterparts
has been shrinking by every measure.

Chapter € describes how Mexico has fallen short of installing
cffective environmental policics to address the market failures in its
changing cconomy. Over the past 20 years, Mexico has developed a fairly
claborate sct of environmental laws, Institutions, and human resources.
As the World Bank and others have pointed out, Mexico has not equipped
its cnvironmental regime with adequate resources to create optimal envi-
ronmental policics. Since 1993, the year after NAFTA was signed, real
spending and plant-level environmental inspections have both fallen by
45 percent. On an international level, the environmental side accords of
NAFTA, with some cxceptions, have done little to fill this gap.

Chapter 7 summarizes the key findings of this rescarch and
answers the rescarch questions poscd in this ch:lptcr. Chaptcr 7 also out-
lines the theorctical implications of the study, in addition to a number
of policy parameters for Mexico and future negotiations on cconomic

integration.
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Implications for Theory and Policy

The empirical findings in this volume have profound implications
for both theory and policy. The fact that this study is consistent with
the peer-reviewed literature that finds limited evidence for an EKC or
pollution havens reiterates the need to address environmental externali-
tics in an optimal manner. From both theoretical and policy perspec-
tives, Chapter 7 outlines three main lessons that can be drawn from this
stud}':

1. Without the proper environmental policies in place, eco-
nomic integration can cxXacerbate environmental problems.
This book underscores the need to couple economic integra-
tion with necessary environmental policy. Developing
nations fall short of establishing social and environmental
policics in the face of cconomic integration for two reasons:
because they are often in cconomic (and thus fiscal) crises
that make few funds for social policy available; and that
developing nations fear new social policies (especially envi-
ronmental ones) may scarc away forcign investment and
domestic industry. Kym Anderson (1992) has shown that
if environmental externalitics arc optimally internalized
dcvcloping nations need not grow at the CXpCnsc of the
environment.

2. Enacting environmental policics will not scarc away invest-
ment. The fact that this s‘md}', like so many others, finds no
support for the pollution-haven hypothesis is good news for
developed and developing countries alike. The marginal costs
of pollution abatement arc not significant enough to trigger
firms to re-locate (or change expansion plans) from one geo-
graphical region to another. Developed and developing coun-
tries are frec to pursuc covironmental policies of the magni-
tude now in cffect in developed countries without putting up
barricrs to cconomic growth. Given that environmental regu-
lations in the U.S. don’ encourage dirty firms to move to
Mexico, there is room for improving environmental in this

cO Untl'}' as ‘.VCH.
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3. There is a dear role for industrialized nations to assist less-

developing countries in meeting their environmental goals.
Dani Rodrik (2001) has shown how social policy can be
crowded out by integration policy in developing countrics
with limited fiscal capacities. This study implies that such was
the case in Mexico. Although the cconomy and public expen-
ditures grew, spcnd_'mg on the environment plum_mc’ccd and
the international institutions created to help Mexico meet its
environmental go:lls was not sufficient to come to the rescue.
Chaptcr 7 ends b}' m:llcing the case that dcvclopcd country
tr::ld.ing Ppartners should make technical and financial commit-

ments to help developing countries meet their environmental

goals.
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