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Foreword

This volume marks the third in the SCERP Monograph Series. It is
comprised of the papers and deliberations from Border Institute II,
“Economy and Environment for a Sustainable Border Region: Now
and in 2020,” held in Rio Rico, Arizona, in April 2000. The Border
Institute is an annual event convened by the Southwest Center for
Environmental Research and Policy, the United States Environmental
Protection Agency, and the Border Trade Alliance. The meetings are
designed to bring together stakeholders from both sides of the
U.S.—Mexican border to consider significant environmental and relat-
ed issues facing the border region. While immediate problems are con-
sidered, the emphasis of the Border Institute is to stimulate solutions
to longer term issues so that the region will have an adequate quality
of life and a sustainable environment in the future. SCERP operates
from the premise that long-term and comprehensive solutions require
participation of all border stakeholders from both sides of the bor-
der—researchers, the private sector, government agencies at all levels,
tribal authorities, nongovernmental organizations, and communities.

As general editors of the SCERP Monograph Series, we wish to recog-
nize the efforts of Jennifer Fraser and Robert Cao-Ba of Arizona State
University’s Herberger Center for Design Excellence for the copyedit-
ing, design, and production of this volume and of the entire series.

Paul Ganster, San Diego State University
David Pijawka, Arizona State University

SCERP Monograph Series General Editors
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Economy and Environment:

Overview and Recommendations

Paul Ganster

INTRODUCTION

This volume is the product of the second Border Institute, held in Rio
Rico, Arizona, in April 2000. Convened by the Southwest Center for
Environmental Research and Policy, the United States Environmental
Protection Agency, and the Border Trade Alliance, this annual series
brings border stakeholders together to address significant issues that
are critical to the sustainability and environmental quality of the
U.S.—Mexican border region.'! The first Border Institute, held in late
1998, examined the demographic, environmental, and economic fea-
tures of this binational region and analyzed the challenges the region
faces to achieve a sustainable environment by the year 2020.2 The sec-
ond Border Institute built on the vision developed for the border
region in the first Institute by exploring the challenge of reinventing
the economy to provide a solid base for achieving development, pro-
viding necessary environmental infrastructure, and enhancing quality
of life in border communities.

Titled “Economy and Environment for a Sustainable Border Region:
Now and in 2020,” the meetings followed the format established at the
first Institute. A number of briefing papers were commissioned from
leading researchers and practitioners and distributed to participants
along with abstracts several weeks prior to the actual meetings. At the
Institute, authors presented short summaries of their papers that were
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then commented on by panelists from local government, federal agen-
cies, the private sector, and stakeholder groups. Participants were
encouraged to take part in the lively discussions that accompanied
each paper and panel. One afternoon of the conference was devoted to
a field trip to Nogales, Sonora, and Nogales, Arizona, to observe envi-
ronmental infrastructure and related issues and to participate in brief-
ings by local subject experts. The final morning of the Institute was
dedicated to a series of roundtable discussions by working groups,
which digested the material presented during the previous days and
produced a series of recommendations and conclusions. The Institute
recommendations are included in this introduction and appear after
the summaries of the conference briefing papers.

SUSTAINABLE DEVELOPMENT IN THE
U.S.—-MEXICAN BORDER REGION

The essay on “Sustainable Development on the U.S.-Mexican Border:
Past Lessons, Present Efforts, Future Possibilities,” by Alan D. Hecht,
Patrick Whelan, and Sarah Sowell, summarizes environmental condi-
tions and sustainable development issues in the border region. They
begin with a useful review and analysis of environmental cooperation
between Mexico and the United States on border environmental
issues. They next raise interrelated questions of whether environmen-
tal sustainability can be achieved in the border region by 2020 and, if
so, what are the principal challenges for sustainable development? The
final section pulls together conclusions from the paper. Some of the
most important conclusions include the following:

e The combined effects of increased population growth,
unplanned economic development, and limited water resources
are stressing border communities now.

o Continued and increased high-level attention to the border’s
needs is necessary; the United States must recognize the prob-
lems of the border as an issue of nationwide concern. Without
international cooperation in support of the border, there is the
possibility of international friction and conflict. Even with sus-
tained effort on the part of governments and the public sector,
serious challenges remain.

e The lack of local capacity to design and finance major projects
underscores the need for greater attention on the part of gov-
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ernments to build the stock of human capital in communities
and regional authorities.

o Continued decentralization of authority from federal to state
governments is essential for fostering this capacity and empow-
ering local level officials.

o Greater public and private sector attention is needed to manage
current and future growth in a way that is commensurate with
available resources.

e The border’s present economic mix is unlikely to promote sustain-
ability or stability without diversification and new investment.

e Both countries depend heavily on federal subsidies for water
infrastructure projects. This dependence is likely to continue in
coming decades. The lack of such subsidies for non-water-relat-
ed projects (such as solid waste) currently constrains the devel-
opment of other needed infrastructure.

e Health threats present particular risks to the border population
and threaten community well-being in addition to economic
prosperity.

e The production, management, and disposal of hazardous waste
remain major problems in the border area.

o The various water-use sectors, along with the private and pub-
lic sectors, need to develop a strategy for water use that
includes a binational component.

U.S.—-MExiCAN BORDER ECONOMY IN THE
NAFTA ERrRA

“The U.S.—Mexican Border Economy in the NAFTA Era: Implications
for the Environment,” by Norris Clement, Sergio J. Rey, Noé Arén
Fuentes, and Alejandro Brugés, reports the outcome of research con-
ducted by a group of Mexican and U.S. economists that belong to the
Network of Border Economics/Red de la Economifa Fronteriza
(NOBE/REF). The basic purpose of the study was to test assumptions
regarding the effects of NAFTA on the border economy by analyzing
available data and conducting interviews with local Mexican and U.S.
community leaders and experts.

The study, while not determining what the specific effects of
NAFTA were in the border region, nonetheless clearly lays out
pre—-NAFTA and NAFTA-era economic and social trends. For U.S.
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border counties, per capita income grew at a lower rate than the nation
as a whole, although employment grew faster than the nation as a
whole. This took place despite a much higher population growth rate
in the border region. While NAFTA brought declining unemployment
to the U.S. border counties, unemployment fell less rapidly than in the
rest of the United States. Thus, although the NAFTA era brought
increased bilateral trade and higher population growth rates to the
U.S. border region, the border lagged behind the nation as a whole in
economic terms. The elusive NAFTA promise of economic prosperity
was not realized in U.S. border communities.

For Mexican border municipalities, however, the NAFTA era
brought population growth rates and employment growth that were
significantly higher than the nation as a whole. Of particular impor-
tance was that job creation increased by a factor of five since the
implementation of NAFTA in 1994, from an annual rate of 3% to
15%. Nevertheless, the Gross Regional Product in the Mexican border
region grew only slightly faster than the country as a whole.

U.S. border economies have increasingly been concentrated in sec-
tors that are declining at a national level, such as manufacturing, or
are growing slower than total U.S. employment, such as wholesale
trade. Retail trade and services sectors have accounted for over half of
the new jobs in the U.S. border region since 1994, underlying the
basic problem of the failure to create high-value-added jobs in border
communities. In contrast, the growth of manufacturing in the Mexi-
can border economy has been significant.

In general, this study shows that NAFTA has not accounted for a
significant economic improvement for the U.S. border communities.
In contrast, Mexico’s northern border has done quite well under
NAFTA, relative to the rest of the country. Yet, perceptions of border
residents reveal that U.S. border community leaders tended to be more
optimistic than the economic data might merit. Ninety-one percent of
U.S. respondents and 83% of Mexican respondents felt that their com-
munity’s economy had improved, partly due to NAFTA and partly due
to other factors such as the expanding U.S. economy. With regard to
infrastructure, 47% of U.S. community leaders felt that infrastructure
had improved while 18% saw it worsening. Mexican respondents were
much more positive, with 77% indicating improvement in infrastruc-
ture and 9% indicating a worsening situation. With respect to the
environment, 48% of U.S. respondents felt that their county’s envi-
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ronment had remained the same while 18% felt it had worsened. Mex-
ican responses were 23% and 40%.

In addition to these findings, this study reached a number of gener-
al conclusions. First, the study noted considerable variation among the
different economic subregions along the border. Second, although the
U.S. border economies improved in some ways, the U.S. border coun-
ties continued a long-term decline relative to the rest of the United
States. This, along with rapid demographic growth, raises serious con-
cerns about the ability of the region to address infrastructure and envi-
ronmental needs without significant state or federal assistance. On the
Mexican side, the growth of industry, along with even more rapid
demographic expansion, also raises serious questions about the long-
term sustainability of these communities.

NATURAL CAPITALISM AND THE BORDER REGION

While Clement and others—in their essay in this volume—character-
ize the border economy and discuss the perceptions about the econo-
my and the environment by border leaders, Michael Kinsley, Hunter
Lovins, and Mark J. Spalding lay out options for reinventing the bor-
der economy. They apply the concept of natural capitalism to the
U.S.-Mexican border region. Natural capitalism suggests ways to rein-
vent local economies and to develop competitive businesses and eco-
nomic activities while protecting natural resources for future genera-
tions. The goal is to develop ways of using natural capital—natural
resources such as vegetation, ecosystems, water, and air—in a sustain-
able way while building prosperous communities. Central to natural
capitalism are four shifts in the way business and economic develop-
ment are conducted:
® Dramatically increase the efficiency with which resources are used.
By changing technology and production design, farsighted
companies are finding ways to drastically reduce inputs of ener-
gy, water, materials, and other resources.
® Reduce or totally eliminate waste. In the closed-loop production
systems of industrial ecology, every output either is returned to
the ecosystem as a nutrient or becomes an input into manufac-
turing another product.
® Adopt a solutions-based business model where the sale of goods is
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replaced by the sale of services. One example is the case where a
company leases its carpeting instead of buying it. The leasing
company manufactures the carpet in square sections from old
carpet and recycled plastic products and regularly replaces worn
or unsightly sections of the carpet. Thus, the company paying
for carpet always has high quality floor coverings and the flow
of old carpet and plastics into landfills is dramatically reduced.
In this case, business wins and the environment benefits.

® Reinvest in restoring and sustaining critical ecosystems. Both
businesses and communities as a whole would provide the sup-
port needed to maintain the natural resources that, in turn,
support community prosperity.

Although the concepts of natural capitalism may appear to be ideal-
istic and theoretical, the authors of this essay offer specific cases from
the United States and other areas of the world, as well as the border
region. For example, in Ojinaga, a small Mexican community in the
Big Bend region of the Rio Grande, SCERP researchers developed a
project to reclaim salinated land by planting trees that are irrigated
with partly treated wastewater that also supplies nutrients. The trees
are harvested by the local community for sale to a paper mill, replac-
ing biomass from natural forests. At the same time, a new habitat is
created for native animals and human use. And the cost of infrastruc-

ture for wastewater treatment is reduced. The community, economy,
and environment all win.

ENVIRONMENTAL ACCOUNTING

“Environmental Accounting along the U.S.-Mexican Border,” by
Michael Jerrett, Sergio J. Rey, Christian Dufournaud, and Deborah
Jones, also looks at the border economy in a very different way. The
paper examines the prospects for establishing an environmental
accounting system for use by border communities. Environmental
accounting is a new methodology that attempts to place monetary val-
ues on environmental and resource losses and gains that are produced
by economic growth. In other words, environmental accounting
enables local officials to determine the true long-term impacts of
development decisions.

This article presents a number of case studies in the San
Diego-Tijuana area. The first estimates the total proportion of gov-
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ernment expenditures made to defend the environment against
human-induced changes in San Diego. This study reveals that those
expenditures accounted for approximately 1.23% of total economic
output and more than 21% of local expenditures for the San Diego
region. A second study focuses on the area along the border where the
Tijuana River National Estuarine Research: Reserve in the United
States is connected to Mexico by the heavily populated Cafién Los
Laureles subwatershed in Tijuana. In this case, dense human settle-
ments in Mexico, often constructed without adequate infrastructure or
planning, produce direct impacts on the downstream critical
ecosytems of the Tijuana Estuary. These effects are mostly related to
sedimentation and nonpoint source pollution as the result of storm
events. In this subregion, expenditures in Mexico are mainly made to
protect against threats to human health and safety and totaled approx-
imately $2.6 million in capital expenditures and $0.4 million in oper-
ating costs (in U.S. dollars). The expenditures in the United States
address issues of recreational resources and ecosystem health, particu-
larly with preservation of the Tijuana Estuary. On the U.S. side of the
subwatershed, expenditures were $1.5 million for capital costs and
$0.9 million for operating costs. Relative to the size of each country’s
regional economy and government expenditures, Mexico actually
spends more proportionately, although some 90% of the watershed in
question lies in Mexico.

Although there are significant issues regarding availability of ade-
quate data for both Mexico and the United States and the methodolo-
gy still needs to be refined, environmental accounting promises to be
a very useful tool for local planners, development officials, elected
officials, and other regional stakeholders. It provides a mechanism for
evaluating the potential true costs of economic development projects
to the environment, which will help guide decision makers in deter-
mining the long-term sustainability of large and small projects.

ENVIRONMENTAL INFRASTRUCTURE NEEDS
ASSESSMENTS

The next section of the volume turns to questions of border environ-
mental infrastructure in “A Verification and Meta-Analysis of Past
Border Environmental Infrastructure Needs Assessments,” by D. Rick
Van Schoik. Border population growth has outstripped the ability of
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existing drinking water, wastewater, and hazardous waste disposal
infrastructure to meet the demand for these services. The infrastruc-
ture deficit affects most border communities, but particularly those in
Mexico and the smaller and poorer communities in the United States.

Van Schoik reviews past estimates of infrastructure needs to estab-
lish a credible estimate of current environmental infrastructure
requirements and costs for the U.S. side only. He concludes that cur-
rent investment needs range between $6 billion to over $10 billion to
provide adequate services for today’s population. Moreover, invest-
ments of $12 billion to $20 billion will be needed over the next 20
years to accommodate future growth. However, these estimates are for
traditional technologies and Van Schoik suggests that low-tech, alter-
native technologies should be seriously considered for cost savings and
enhanced sustainability.

SUSTAINABLE WATER AND WASTEWATER
INFRASTRUCTURE FOR THE BORDER

Barbara R. Bradley elaborates on this theme and related topics in her
essay “Sustainable Water and Wastewater Infrastructure for the
U.S.-Mexican Border Region.” Since aridity, growing populations,
and expanding economic activities characterize the border region, new
sources of water must be found to meet the needs of these active com-
munities in the near future. The most obvious, and often the only,
alternative is reclamation of wastewater. However, the cost of existing
conventional water reuse treatment is high, from $450 to $850 per
acre-foot, not including piping and distribution system costs. Thus,
the costs of infrastructure and operation for reclamation systems
would severely tax the ability of economically stressed local border
communities to pay. These costs could also cause a reduction of expen-
ditures in other areas of infrastructure, such as roads and schools, and
negatively impact the quality of life of border residents. It is thus
imperative that border communities begin now to develop alternatives
to conventional infrastructure.

Bradley evaluates costs of centralized systems to treat wastewater
and produce reclaimed water. She concludes that “in general central-
ized systems may simply be too expensive for full-scale treatment and
distribution of reclaimed or repurified water. Thus, for both existing
and new communities, decentralized treatment and reuse offer an
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important approach to maximize the number of times water is used.”
It is clear that onsite and decentralized systems offer benefits to bor-
der communities, including lower costs, reduced energy consumption,
promotion of reuse, and lowered demand on scarce fresh water
resources. However, two significant hurdles must be overcome before
substantial investment in these systems can take place. First, good cost
data are lacking for conventional centralized systems. Typically, infor-
mation is available regarding the cost of operating a wastewater treat-
ment plant, but not available for the costs of the collector system. Sec-
ond, there are a number of institutional barriers that must be
overcome among water, wastewater, and public health agencies and
their jurisdictions need to be reorganized to enhance cooperation and
to enable these decentralized systems.

FINANCES FOR BORDER ENVIRONMENTAL
INFRASTRUCTURE

The final essay, “Border Finances: Paying for Environmental Infra-
structure,” by Christopher A. Erickson and David W. Eaton, address-
es the very basic financial challenge that most border communities
face. The authors note that the most severe infrastructure problem is
that of providing a safe and secure water supply for the region. While
there are a number of significant impediments to meeting border envi-
ronmental infrastructure needs, a key problem along with the lack of
adequate financing mechanisms is the lack of human capital to plan,
implement, and maintain environmental infrastructure. The human
capital issue is critical for smaller U.S. border communities. It is also
ubiquitous in all Mexican border communities due to historic issues
such as predominance of centralized authorities, three-year municipal
administration cycles and lack of large permanent staffs, and lack of
municipal financial resources. A complicating factor is that by nation-
al standards Mexican northern border municipalities are well off, with
higher per capita incomes and more positive economic characteristics
than most other areas of Mexico. Thus, the northern border is not a
high priority for allocation of the scarce infrastructure resources by the
Mexican federal government.

There are a number of alternatives for financing environmental
infrastructure. These include tax financing, general obligation bonds,
revenue bonds, contracting with the private sector, and philanthropy.
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Federal and state grants also play a role, but these are declining in the
United States and are even less a possibility in Mexican border areas.
There are also the two NAFTA institutions engaged in environmental
infrastructure efforts. The Border Environment Cooperation Commis-
sion (BECC) helps develop and provides certification for appropriate
projects. The North American Development Bank (NADB) arranges
financing packages with a combination of its own funds and grant
funds. However, to date, these two institutions have been only able to
meet part of the needs, so other alternatives will have to be developed.
In the case of Mexican border municipalities, the most likely scenarios
are increasing reliance on private contracting and development of
municipal bond markets. The authors recommend that serious efforts
be made to develop a Mexican municipal bond market at this time.
They cite a number of factors that justify this. First, municipal bond
markets have been established in similar developing countries over the
past few years. Second, the overall credit position of Mexico has
improved dramatically since the 1994 peso crisis. Third, the northern
border municipalities are prosperous, with the highest economic
growth rates in the nation over the last two decades. This economic
growth has created the economic depth conducive to the establishment
of financial markets.

BORDER INSTITUTE || RECOMMENDATIONS AND
CONCLUSIONS

Stimulated by the analytical briefing papers and considerable discus-
sion, conference participants developed a number of specific recom-
mendations that were articulated during the final roundtables and ple-
nary conclusion session. These recommendations are grouped in broad
categories and are listed below.’

BORDER ECONOMIC DEVELOPMENT STRATEGIES

In identifying strategies for border economic development, partici-
pants considered the current border economic situation, in which bor-
der communities continue to fall farther behind the rest of the United
States in per capita income terms despite the economic growth of
NAFTA. They also took into account the need to reinvent the border
economy in a way that creates more high-value-added jobs (economic

10
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development) and embraces the principles of natural capitalism. Rec-
ognizing the need for better analytical tools to support sustainable
development, participants produced three recommendations:

e Economic and environmental indicators and monitoring sys-
tems need to be developed to inform and motivate new invest-
ments and improvements. Border communities, decision mak-
ers, and economic development planners lack adequate data
and analysis to support the immediate-term decisions and long-
term planning needed to foster sustainable communities in the
border region.

e Future economic development must address long-ignored needs
such as raising real incomes of all sectors and valuing ecologi-
cal services, the community, and individual health, all of which
lie at the base of any economic potential. Depletion of
resources and pollution have costs that have not been integrat-
ed into the overall economic engine. In addition, Institute par-
ticipants recommended that a source book of successful exam-
ples of natural capitalism actions be compiled for use by private
and public sector officials in the border region.

e Environmental accounting, which considers both the positive
and negative contributions of economic activities to environ-
mental health and ecological services, should be used by juris-
dictions to help evaluate the long-term environmental costs of
new industry, infrastructure, and other investments. Environ-
mental accounting techniques and methods need to be devel-
oped for border communities as a decision-support tool.

BORDER ENVIRONMENTAL INFRASTRUCTURE
NEEDS

A key theme in the papers and in the discussions was that the current
shortfall in U.S. border communities of $5.8 to $10.8 billion in envi-
ronmental infrastructure (water, wastewater, and solid waste) will
increase to $12 to $20 billion by 2020 due to expanding population
and economy. These projections are based on traditional technologies
with heavy capital costs and maintenance costs. In order to reduce
these costs, Institute participants recommended that alternative and
sustainable technologies become priorities of the U.S. and Mexican
local, state, and federal agencies involved in developing environmental

11
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infrastructure. These approaches provide cost-effective options for
many border communities and have significantly lower capital costs
and operating costs, including energy efficiencies.

In many border communities, an inadequate water supply is a criti-
cal problem and existing water distribution and sewage collection and
treatment systems are often managed independently of each other,
resulting in a lack of coordination and the resultant synergies. In order
to address these problems, reorganization of environmental manage-
ment administrative structures in border communities needs to move
forward. In addition, demand-side management, conservation, and
reuse of water supplies must be priorities and these options should be
exhausted prior to contemplating expanding supply within a region or
transferring water from other regions. The BECC and NADB are well
positioned to help build technical expertise and human capital
required for these new administrative approaches.

THE BORDER ENVIRONMENT COOPERATION
COMMISSION AND THE NORTH AMERICAN
DEVELOPMENT BANK

A number of the papers and significant discussions at Border Institute
II centered on the functions of the BECC and the NADB, both of
which are critical to the efforts of border communities in meeting
their environmental infrastructure needs and improving the quality of
the environment. The Institute participants developed three recom-
mendations regarding these agencies:

o The funding level and scope of activities of the BECC and the
NADB must be expanded to include other needs and environ-
mental media.

e The BECC and the NADB need to provide more assistance to
professional management of utility operations to increase syn-
ergies and cost effectiveness.

e The BECC and the NADB need to expand emphasis on sus-
tainable technologies and methods.

INFRASTRUCTURE FINANCE

Clearly, the planned and anticipated transfers from the U.S. and Mex-
ican governments to the border communities for environmental infra-

12
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structure investment will not be adequate to meet the current and pro-
jected demands. New sources and mechanisms of financing such proj-
ects need to be developed to supplement the NADB. These discussions
produced two specific recommendations:

e User fees for environmental services need to be implemented
more widely in border communities. Not only do these provide
incentives for more efficient use of the services, but the cash
flow can provide the foundation necessary to attract more cap-
ital through bonds and other mechanisms.

e Structural bottlenecks for financing environmental infrastruc-
ture need to be addressed, particularly for Mexican border com-
munities. Specifically, Mexican border communities need better
structures for long-term planning, the ability to increase tax
revenues, and the ability to borrow through bond mechanisms.

ADDITIONAL RECOMMENDATIONS

The discussions at Border Institute II also produced a number of addi-
tional recommendations on topics beyond those specifically targeted
by the briefing papers and panels. The range of these recommenda-
tions is indicative of the complexities of the border region and the sig-
nificant needs of this dynamic binational zone. Additional recommen-
dations include the following:

e All stakeholder groups need to improve and intensify transbor-
der cooperation to resolve border environmental and related
issues.

e The new national administrations must continue the bilateral
cooperation on the environment of the U.S.—Mexican border
region that characterized Border XXI, the BECC, and the
NADB.

e Bccause government personnel turnover is exceptionally high in
Mexican border communities, civil service reform and higher
salaries for public employees are urged in order to increase
tenure and continuity of planning and policy implementation.
Improved human resources are critical to addressing the
region’s environment and development issues.

e Shortfalls in the border region of technical training and licens-
ing, environmental education, local monitoring and enforce-
ment, and accountability management need to be addressed.

13
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o Deteriorating air quality needs to be addressed through funds
to pave roads, build natural gas infrastructure, insulate homes,
and tap alternative energy sources such as solar and wind
power.

e The maquiladora industry is mature enough to implement recy-
cling programs for waste materials, wastewater effluents, and
waste energy.

These recommendations take into account the unique context of the
U.S.—Mexican border region and the challenge of reconciling urgent
infrastructure needs with limited resources. By bringing a diverse
group of border stakeholders together to begin a dialogue and con-
template these difficult issues, Border Institute II is an important step
on the path to sustainable development. The next step is for stake-
holders to work together in finding innovative ways to implement
these recommendations and develop solutions that lead to a sustain-
able environment and a higher quality of life in 2020.

NOTES

1. A number of individuals provided helpful suggestions for the
preparation of this summary chapter: Paul Rasmussen, Rick Van
Schoik, K. David Pijawka, Jane Clough-Riquelme, and Elena
Lelea.

2. The background papers and outcomes of Border Institute I were
published as Paul Ganster, ed., The U.S.~Mexican Border Environ-
ment: A Road Map to a Sustainable 2020. SCERP Monograph
Series no. 1. San Diego: San Diego State University Press, 2000.

3. These recommendations also appear in the “Executive Summary of
Recommendations,” compiled by Rick Van Schoik and others and
issued by SCERP shortly after Border Institute II. This document
is available on the SCERP Web site at <http://www.scerp.org>.
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Sustainable Development on the
U.S.-Mexican Border:
Past Lessons, Present Efforts,

Future Possibilities
Alan D. Hecht, Patrick Whelan, and Sarah Sowell'

EXECUTIVE SUMMARY

By the end of the 1980s, after decades of general neglect, awareness of
environmental conditions on the U.S.-Mexican border and their
effects on human health had become more widespread, in part because
of increasing industrial development. Several cities lacked wastewater
treatment facilities. Millions of gallons of untreated sewage flowed
north, fouling waterways and beaches in the United States. In Nuevo
Laredo-Laredo, about 25 million gallons of raw sewage per day were

released into the Rio Grande, resulting in increased incidents of dis-
ease, including hepatitis. A sizable population of border residents suf-

fered from other public health problems, such as asthma and high
blood lead levels. Air emissions from vehicles, industrial sources, the
burning of trash, residential heating, and dust from unpaved roads all
contributed to poor air quality and threatened the health of border
residents. Geographic clusters of disease and birth defects became
local and, eventually, national issues.

Against this background, the United States, Mexico, and Canada
moved toward creating a free trade agreement, which some advocates
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saw as an opportunity to enhance Mexican economic growth and gen-
erate new resources to address border infrastructure and environmen-
tal needs. However, there was opposition to such an agreement from
many quarters, including some environmentalists who predicted that
the North American Free Trade Agreement (NAFTA) would make
Mexico a pollution haven for foreign industry, that U.S. environmen-
tal standards would be lowered, and that environmental conditions on
the border would worsen.

The resulting NAFTA debate focused attention on long-neglected
border environmental problems and needed infrastructure (mainly
wastewater, water, and municipal solid waste facilities). These prob-
lems, long recognized at the local level, gained new political immedi-
acy as the trade debate intensified. Presidents Carlos Salinas de Gor-
tari of Mexico and George Bush of the United States came to recognize
that political support for NAFTA hinged on the extent to which envi-
ronmental problems would be addressed within the context of the
agreement. Since enactment of NAFTA, bilateral and trilateral envi-

ronmental cooperation has increased, and new environmental and
financial institutions have been created that have significantly

increased the ability of the United States and Mexico to address envi-
ronmental protection along the border.

While the mechanisms for improving border environmental condi-
tions have advanced and are beginning to show results, they are far
short of what is needed. Expanded trade and increased urbanization
continue to constrain the ability of already stressed natural and civic
systems to deal with the larger problems to come. The environmental
consequences of expanded trade, combined with projected population
and industrial increases, are outpacing current efforts to address bor-
der environmental problems. If current unsustainable trends continue,
by 2020 conditions will contribute to greater domestic and interna-
tional frictions attributable to environmental causes. Over the past 10
years, the tools to strengthen binational cooperation and enhance
coordination to address transboundary environmental issues—such as
the U.S.—Mexico Border XXI Program Framework—have become
more sophisticated. By continuing to focus on the border and using
and improving these tools effectively, governments and other entities
can mitigate existing problems and help avoid additional ones.

To make effective use of border mechanisms, support from both the
public and private sectors is required. The area’s resource needs are
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substantial; border environmental infrastructure needs alone, as iden-
tified by the Border Environment Cooperation Commission (BECC)
and the North American Development Bank (NADB) are conserva-
tively estimated at more than $3 billion over the next 10 years (NADB
1999). Equally daunting costs are associated with hazardous waste
management, air quality management, and pollution prevention.

Summary of Conclusions

e The combined effects of increased population growth,
unplanned economic development, and limited water resources
are stressing border communities now.

e Continued and increased high-level attention to the border’s
needs is necessary; the United States must recognize the prob-
lems of the border as an issue of nationwide concern. Without
international cooperation in support of the border, there is the
possiblity of international friction and conflict. Even with sus-
tained effort on the part of governments and the public sector,
serious challenges remain.

e The lack of local capacity to design and finance major projects
underscores the need for greater attention on the part of gov-
ernments to build the stock of human capital in communities
and regional authorities.

e Continued decentralization of authority from federal to state
governments is essential for fostering this capacity and building
empowerment at the local level.

e Greater public and private sector attention is needed to manage
current and future growth in a way that is commensurate with
available resources.

o The border’s present economic mix is unlikely to allow for sus-
tainability or stability without diversification and investment.

e Both countries depend heavily on federal subsidies for water
infrastructure projects. This dependence is likely to continue in
coming decades. The lack of such subsidies for non-water-relat-
ed projects (such as solid waste) currently constrains the devel-
opment of other needed infrastructure.

e Health threats present particular risks to the border popula-
tion and threaten community well-being as well as economic
prosperity.
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e The production, management, and disposal of hazardous waste
remain major problems in the border area.

o The various water-use sectors, along with the private and pub-
lic sectors, need to develop a strategy for water use that
includes a binational component.

HisTorYy oF U.S.—MEXICAN ENVIRONMENTAL
COOPERATION

The history of U.S.-Mexican relations is filled with misadventures,
conflict, and eventual resolution. Few countries are as intertwined,
and no other pair of neighboring countries shares the contrasting ele-
ments of the U.S.~Mexican relationship: vastly divergent cultures, his-
tories, economies, and levels of prosperity. Along the border, these ele-
ments meet, blend, and, not infrequently, conflict.

When considering bilateral relations on the border, it is important
to keep in mind that from the U.S. perspective, the border is an area—

despite its many human and natural assets—of extraordinary neglect
and need, with problems analogous, for example, to those in many

U.S. central cities. From the Mexican perspective, in contrast, the bor-
der is an economic engine, loosely analogous to Detroit in its heyday
or Silicon Valley today. Unemployment is low, wages are high (relative
to the rest of Mexico), and infrastructure is not far worse—and in
some cases is better—than in the rest of the country. This contrast has
deep implications for the two countries’ differing approaches to the
border and, indeed, to their perceptions of the meaning of terms like
sustainable development. The countries’ differing perspectives go far in
explaining why it is a perennial challenge for the United States to
attract Mexico’s attention or sympathy for the United States’ singular
concern for the border area’s environment.

It is equally important to keep in mind certain facets of Mexico’s
political regime that impact environmental protection, such as the
prohibition at the federal level against reelection of national political
leaders and the absence of a real civil service, both of which have par-
allels at the state and local levels. While these features may inhibit
bureaucratic empire building, they also diminish continuity and insti-
tutional memory, and allow for a spoils system of jobs and patronage.
New presidents, governors, and mayors very often create new agencies,
establish a new array of economic arrangements, and initiate sweeping
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changes in the bureaucratic ranks to a degree unknown in the modern
United States. These practices have many consequences, including the
degree and duration of political uncertainty during campaigns and at
the beginning of administrations, a decreased will to begin initiatives
or projects whose completion or benefits will take place in a subse-
quent administration, an exaggerated reliance on personal affiliations
with regard to the private sector, and diminished support for competi-
tion and appreciation for its benefits. Several key stages in the history
of cooperation on environmental issues between the United States and
Mexico are highlighted in Table 1.

The Focus on Water

The start of contemporary U.S.—Mexican border environmental coop-
eration can be traced to the late 1800s, when the governments of the
United States and Mexico, under the Convention of November 12,
1884, adopted certain rules to handle questions dealing with the loca-
tion of the boundary between the two countries. By the Convention of
March 1, 1889, the governments established the International Bound-
ary Commission (IBC) and charged it with applying the rules of the
1884 Convention. That convention was modified by the Banco Con-
vention of 1905 to retain the Rio Grande and the Colorado River as
boundaries.

In these early years, attention was focused primarily on water quali-
ty and quantity as well as on conservation issues. Concern about trans-
boundary water pollution was clearly delineated in the 1944 Water
Treaty, which created the International Boundary and Water Commis-
sion (IBWC), the successor to the IBC. The treaty extended the
authority of the IBWC to the land boundary, and added all border
water problems to its responsibilities. Under this treaty, all the uses of
shared rivers are “subject to any sanitary measures or works which may
be mutually agreed upon by the two governments, which hereby agree
to give preferential attention to the solution of all border sanitation
problems” (U.S. Dept. of State 1944).

Growth of the Maquiladora Sector

A new era of increased stress on the border environment began after
the initiation of the Mexican maquiladora program in 1964.
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Table 1: Key Stages in U.S.-Mexican
Environmental Cooperation: 1889-1965

1889-1965

1889 International Boundary Commission (IBC) created

1944 International Boundary and Water Commission (IBWC)
created

1964 Magquiladora program initiated in Mexico

1965-1990

1982 SEDUE established (Mexican environmental agency)

1983 La Paz Agreement signed

1986 Mexico joins the The General Agreement on Tariffs and
Trade (GATT)

1988 Mexico General Law for Ecological Equilibrium and
Environmental Protection enacted

1990 U.S.—Mexican border working groups established

Pre-NAFTA Era: 1990-1992

1990 Presidents Bush and Salinas agree to pursue NAFTA

1992-1993 Negotiation of NAFTA and environmental side
agreements begins

1992 First U.S.—Mexico border environmental plan initiated

1992 Secretarfa de Desarrollo Social (SEDESOL) created

1992

Clinton administration begins

Early NAFTA Era:

1993-2000

1993 Negotiations of environment and labor side agreements
begin

1993 The Commission on Environmental Cooperation (CEC),
the Border Environment Cooperation Commission
(BECC), and the North American Development Bank
(NADB) established

1994 Mexico joins the Organisation for Economic Co-operation
and Development (OECD)

1994 Zedillo Administration begins; Secretarfa de Medio
Ambiente, Recursos Naturales y Pesca (SEMARNAP)
created

1995 Staff and operating procedures established for CEC,
BECC, and NADB

1996 Second border environmental plan initiated: U.S.-Mexico
Border XXI Program

1996 Mexico’s General Ecology law revised

1998 OECD Performance Review of Mexico published

2000 U.S.—Mexico Border XXI Progress Report published

Post—2000

2001 l

Next border environmental plan developed
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Maquiladoras are product assembly factories, the majority of which are
located in the border region. The program was established to help alle-
viate labor and immigration problems in Mexico, with the goal of
increasing employment and generating export earnings. The program
promoted the establishment of Mexican subsidiaries of foreign—most-
ly U.S.—firms. Most of the facilities were established near the U.S.
border, in part to exploit proximity to the U.S. transport and distri-
bution systems. The program has grown dramatically since its incep-
tion; in 1990, 2,100 plants operated under this program. By 1998,
more than 4,000 maquiladoras were operating in Mexico, employing
more than 800,000 people in the border region (Christman 1999).
The expansion of the maquiladora sector, however, has occurred with-
out any corresponding development of basic infrastructure, such as
water and wastewater treatment plants, municipal and hazardous waste
management facilities, or roads.

Although their wastes and resource demands were, and still are, con-
siderable, the maquiladoras are not the only source of stress on the
environment. The maquiladoras are a magnet for domestic migration.
The resulting population growth with its associated urban sprawl,
motor vehicle use and congestion, generation of waste, air pollution,
and increased depletion of natural resources are other major factors in
the equation.

In addition, the expansion of the maquiladora sector and the result-
ing population growth have fostered the creation of a cadre of other
industries, vendors, and commercial ventures. These entities must also
be considered when trying to identify the pressures on the environ-
ment. For example, the worst industrial pollution in the El Paso—Ciu-
dad Judrez area comes from the small-scale brick industry, whose kilns
belch smoke from combustion of scrap wood, old tires, used motor oil
and toxic-laden sawdust—one of many examples of a local domestic
problem affecting both sides of the border (World Bank 2000). The
kilns were originally isolated in outlying areas, but as Ciudad Judrez
expanded to surround the kilns, they became the largest source of
community health complaints in the area (World Bank 2000).

The aggregate result of border region expansion is tremendous pol-
lution, as well as demand for land, energy, water, and environmental
services. These environmental consequences, however, were slow to
draw the attention of the central governments. Particularly within
Mexico, there prevails a perspective that its northern border, with its
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low unemployment and high wages (by Mexican standards), does not
merit particular attention. Moreover, since virtually all tax revenue
from the maquiladora sector is federal, the decisions on resources for
these investments are made outside the local context and are subject in
large measure to federal-state politics. In addition, there are serious
competing demands for these resources from elsewhere in Mexico.
Compounding the problem is the fact that, since all materials are
imported to the maquiladoras, the factories do not attract local sup-
pliers. There are comparatively few entrepreneurial opportunities to
affect locally generated profits that could be cycled back into the com-
munities. Consequently, by the time of the NAFTA debate in 1992, it
was estimated that $2 to $8 billion was needed for basic infrastructure
improvement on the border (NADB 1999).

La Paz Agreement

By 1983, deteriorating border conditions had resulted in political
pressures on the federal governments. U.S. President Ronald Reagan
reacted in particular to growing concerns in California, largely focused
on the sewage-ridden Tijuana River. President Reagan and Mexico’s
President Miguel de la Madrid Hurtado signed a new cooperative
agreement in August 1983. The La Paz Agreement, as it is commonly
known, initiated a broad range of environmental cooperation between
the United States and Mexico.” By 1984, technical working groups had
been established for each of the five annexes under the agreement.’

The La Paz Agreement did not provide new environmental legisla-
tion in either country, nor did it improve enforcement of Mexican
environmental laws. It also did not result in increased U.S. resources
for use in Mexico. The agreement did, however, institutionalize regu-
lar consultations among senior federal officials, and it created a frame-
work for expert groups to meet, assess, and report on highly con-
tentious issues. As such, it was a new and more extensive mechanism
for facilitating trust and openness among officials of the two countries
in the 1980s (Kiy and Wirth 1998).

The Pre~-NAFTA Spotlight on the Border

Problems continued to mount, but political and governmental atten-
tion did not significantly return to the border until 1990, when Pres-
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idents Bush and Salinas began to discuss a free trade agreement
between the United States and Mexico. On September 25, 1990, Pres-
ident Bush announced that he intended to use fast-track negotiating
authority to conclude a free trade agreement with Mexico. As a conse-
quence of this decision, the governments were compelled to increase
attention to environmental conditions on the border, recognizing that
without addressing border environmental concerns, their plan would
not have the necessary support to gain congressional approval.

At the federal level, it was Sergio Reyes, Undersecretary of the Sec-
retarfa de Desarrollo Urbano y Ecologfa (SEDUE) (Urban Develop-
ment and Ecology), who first suggested developing a U.S.-Mexican
integrated plan for environmental protection in the border region.
Reyes believed that there was an urgent need to address border envi-
ronmental problems in order to avoid greater problems in the future.
This idea was endorsed by both presidents, who instructed their envi-
ronmental authorities “to prepare a comprehensive plan designed to
periodically examine ways and means to reinforce border coopera-
tion.... State and municipal authorities of both governments and pri-
vate organizations in both countries should participate in such task as
appropriate.” This directive formally launched the U.S.-Mexican bor-
der program, first called the Integrated Border Environmental Plan
(IBEP) and now called the U.S.—Mexico Border XXI Program.

The governments believed that an integrated border plan would put
the United States and Mexico in a better position to address antici-
pated environmental concerns that would arise in the context of the
NAFTA. The principal environmental focus was on air and water pol-
lution problems and the increased production of hazardous waste in
the steadily growing maquiladora industry.’

More importantly, the more farsighted representatives of the U.S.
Congress, federal government, and nongovernmental organizations
viewed the free trade agreement as not only an opportunity to clean up
the border, but as the beginning of efforts to achieve sustainable devel-
opment. Senator Paul Sarbanes (D-MD) said in a hearing on Septem-
ber 17, 1990, “Steps to improve economic integration of the hemi-
sphere must also confront the issue of environmental sustainability in
economic development ... we can no longer afford to separate the con-
sideration of environmental issues from the consideration of trade and
economic issues.” Stewart Hudson, speaking for the National Wildlife
Federation in testimony on January 15, 1991, said “the most basic test
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of a trade agreement pursued in this era ... is not the impact that it
will have in a specific area but, rather, how does it promote sustainable
development.”

Many environmental and consumer groups feared that a free trade
agreement would result in a lowering of U.S. environmental stan-
dards, or “downward harmonization,” or that companies would relo-
cate to Mexico to lower their labor costs and to avoid strict environ-
mental regulations. Critics viewed Mexico as a pollution haven and
argued that, by promoting investments in Mexico with its limited
enforcement and fewer environmental and labor standards, NAFTA
would exert a downward pull on environmental and health standards
throughout North America (Schneider 1993).

NAFTA negotiators reached agreement in August 1992. The task of
selling NAFTA to Congress fell to President-elect Bill Clinton, who
would take office in January 1993. As a candidate, Clinton had
announced conditional support for NAFTA, dependent on the estab-
lishment of satisfactory side agreements on environment and labor.
With respect to the border, a memo from environmental advisor Katie
McGinty to President-clect Clinton (Deccember 31, 1992) explicitly
called for “adequate funding for environmental cleanup and for infra-
structure necessary to handle increased development and traffic.” A
statement President Clinton made in October 1992 became the core
of the U.S. negotiating position for the environmental side agree-
ment:

Before we implement the agreement [NAFTA], we must
establish an environmental protection commission with
substantial powers and resources to prevent and clean up
water pollution. The commission should also encourage
the enforcement of the country’s own environmental
laws through education, training and commitment of
resources and provide a forum to hear complaints. Such
a commission would have the power to provide reme-
dies, including money damages and the legal power to
stop pollution (Governor Bill Clinton, Student Center,
North Carolina State University, Raleigh, NC, October
4, 1992).¢
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The First Border Plan: IBEP

The Clinton administration adopted President Bush’s dual approach
on border environmental issues. While some environmental issues
were dealt with in the agreement itself as well as in side agreements
that would be negotiated, the majority of issues were addressed in a
“parallel track.” The EPA and SEDUE jointly developed the first bina-
tional border plan, the Integrated Environmental Plan for the
U.S.—Mexico Border Area (IBEP). The IBEP, released in February
1992, identified major environmental problems that both sides would
address pending the availability of funding.

One of the major border issues addressed in the IBEP was the man-
agement of hazardous waste generated by the maquiladoras. Because
Mexico had neither regulations nor the facilities to manage hazardous
waste, Annex III of the 1983 La Paz Agreement was signed in 1986,
allowing maquiladoras to return hazardous waste to the country from
which the raw materials were originally imported. This process became
a requirement under Mexico’s 1988 General Ecology Law, which also
banned the import of any hazardous waste into Mexico for disposal. In
most cases, the United States was the country from which the raw
materials originated.

A notable initiative of the IBEP was the development of a bination-
al system, called the Hazardous Waste Tracking System (HAZTRAKS),
which would track the movement of hazardous waste across the border.
Under the IBEP, government officials and maquiladora owners began
to address concerns about inaccurate accounting of hazardous waste
shipped between Mexico and the United States and illegal waste dis-
posal.

The HAZTRAKS was slow to get started; however, by 1993, the
EPA began to see tangible results. Internal EPA data for 1993 showed

a “clear trend of increasing quantities of maquiladora hazardous waste
imports captured by the data base, both in terms of number of mani-
fests and volume of waste represented.”” The EPA report also conclud-
ed that these data “corroborate SEDESOL estimates of increasing
compliance with Mexico’s requirement to return maquiladora-generat-
ed hazardous waste to the country of origin for proper disposal.”
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In May 1992, several months after the IBEP was released, Mexico
reorganized its environmental institutions, combining several federal
agencies into a new agency, the Secretaria de Desarrollo Social
(SEDESOL) (Secretary for Social Development). One objective of the
reorganization was to coordinate the protection of the environment
with poverty reduction and urban planning activities. SEDESOL was
given a mandate to work with the EPA on the IBEP to tighten envi-
ronmental laws and enforcement.

While the Clinton administration supported the concept of a border
plan and argued for the increased resources President Bush had
requested, it was critical of the existing plan. The IBEP was widely
criticized by environmental groups and local and state officials for
both its narrow scope and top-down manner of preparation, as well as
the lack of identified resources for the program’s implementation.
Consequently, the incoming administration wanted to draft a new
plan as soon as the 1994 elections in Mexico were complete.

The Environmental Side Agreements

In 1993, U.S. officials were focused on negotiating the environmental
side agreements and on responding to concerns and imperatives
expressed by Congress, the public, and others. It was clear that the
success or failure of NAFTA in Congress depended to a large extent on
these side agreements to address environmental and labor concerns,
and that the public and legislative debates on trade and its impacts
presented an opportunity to build support for North American coop-
eration.

Major public and governmental concerns about lack of environmen-
tal enforcement in Mexico were addressed through a trilateral side
agreement, the North American Agreement on Environmental Coop-
eration (NAAEC). The Commission for Environmental Cooperation
(CEC), created under a NAFTA side agreement, obligates countries to
effectively enforce their environmental laws and regulations. Provi-
sions of the side agreement (Article 14) allow for citizen complaints
when this obligation is not met. The obligation is backed by a dispute
settlement mechanism that can be enforced against NAFTA. The side
agreement also provides for a council of environmental ministers and
an independent secretariat to assist in implementing the overall agree-
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ment, manage dispute settlements, and assess the environmental
effects of NAFTA.®

U.S.—Mexican border infrastructure needs were addressed with the
establishment of two bilateral institutions: the BECC to work with
local communities to prepare and develop environmental infrastruc-
ture projects, and the NADB to leverage private-sector capital for
financing construction of BECC—certified projects. The institutional
design of the BECC and the NADB was a departure from earlier
approaches to binational infrastructure development, which had
heretofore been largely administered through IBWC. The NADB was
capitalized with a total of $450 million in paid-in capital ($225 mil-
lion from each country) and given the ability to draw on additional
callable capital.’

The U.S. and Mexican federal governments, recognizing that most
communities in the border area were not able to finance projects on
their own, committed to providing construction grants—in addition
to contributions for BECC operations and NADB capitalization—
estimating the need at $1.4 billion over a 10-year period, with half
coming from each country.'’ As the BECC and NADB evolved, the
U.S. government, through the EPA, made the decision to administer
much of the U.S. portion of these appropriations through the BECC
(via its Project Development Assistance Program, or PDAP) and the
NADB.

The Early NAFTA Years

The agreement founding the BECC and the NADB was signed by
presidents Clinton and Salinas in November 1993."" Congress ratified
NAFTA on November 17, 1993.

Mexico’s President Ernesto Zedillo began his term in January 1995.
Early on, his administration demonstrated attention to Mexico’s envi-

ronmental regime by creating a new cabinet-level ministry dedicated
to pollution and natural resource matters, the Secretariat for Environ-
ment, Natural Resources, and Fisheries, or SEMARNAP. The creation
of SEMARNAP, combined with the attention now focused on the bor-
der environment as a result of NAFTA, presented opportunities for
additional high-profile action at the federal level. At a post-election
meeting with Mexican officials in July 1995, U.S. officials discerned a

27



The U.S.-Mexican Border Environment

clear willingness on the part of Mexico’s new environmental institu-
tions to intensify border clean-up efforts.'?

Prominent in Mexico’s new environmental approach was recognition
of the importance of sustainable development and the role of public
participation in achieving environmental goals (although this new
stance cannot be said to have been present, or endorsed, throughout
the rest of Mexico’s federal government). A 1996 SEMARNAP strate-

gy document stated:

One of SEMARNAP’s main strategies is to promote
social participation. Without it, environmental and nat-
ural resource use and conservation policies are not fully
attainable. Strictly sustainable development must be
assumed by society."?

These principles were made more explicit and more concrete in the
eventual development of Mexico’s 1996 General Ecology Law.'*

Together, the Mexican and U.S. federal governments developed an
aggressive outreach plan for developing a new framework for environ-

mental cooperation on the border. At public meetings held throughout
the border region and through public comment received in mid-to-
late-1995, several themes were clear. The pubic desired a holistic
approach to include natural resources and environmental health, pub-
lic access to information, transparency and public participation, and
an emphasis on pollution prevention.

In response to this public input, the bilateral plan—eventually
called the U.S.-Mexico Border XXI Framework—would greatly
expand the scope and direction of U.S.—-Mexican cooperation includ-
ing, for the first time, issues related to environmental health, data
management, and sustainable development. The public called for an
emphasis on long-term regional planning for sustainable development,
a concept that would ultimately lead to the U.S.-Mexico Border XXI
Program statement:

The Border XXI Program ... is an innovative binational effort

which brings together the diverse U.S. and Mexican federal enti-
ties responsible for the shared border environment to work
cooperatively toward sustainable development through protec-
tion of human health and the environment and proper manage-
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ment of natural resources in both countries (Framework Docu-
ment, I.1).

The Border XXI emphases were an advance over earlier approaches.
While the Bush-Salinas Declaration of 1990, which launched the
IBEP, recognized the important role of states and local communities,
this was not fully developed in the first border plan.

By contrast, at the beginning of the new century, the Border XXI
Program has become an umbrella program under which the coordina-
tion of federal, state, and tribal activities is being enhanced. The part-
nership role that these entities play in the Border XXI Program was
recently formalized with the signing of the document titled “The
Coordination Principles between the Border XXI National Coordina-
tors and the U.S. and Mexican Border States and U.S. Tribes for the
Border XXI Program.”"” The document “lays out a framework for col-
laboration among partners to establish objectives, identify activities,
and secure the necessary resources to meet those objectives” (U.S. EPA
forthcoming). The signing of this document marked an important
advancement in formalizing years of collaborative efforts between the
two federal governments and the border states, and recognized tribal
communities as having a long tradition of environmental stewardship,
calling for their active participation in the Border XXI Program.

Another clear weakness in the first border plan was the absence of
private sector participation. This too has begun to change, and feder-
al and state efforts to promote responsible industrial management,
environmental stewardship, and pollution prevention have yielded
results. A joint effort by Texas and Mexico provided assistance on pol-
lution prevention to 21 maquiladora plants, resulting in annual reduc-
tions by the end of 1998 of 1,540 metric tons of air emissions, 3.7
million liters of hazardous liquid, 17,000 metric tons of hazardous
solid waste, and 2.7 million cubic meters of wastewater (TNRCC
1998). Comparable efforts have taken place in the San Diego-Tijuana
region.

More recently, U.S. and Mexican environmental agencies, the
BECC, and the U.S.-Mexico Chamber of Commerce endorsed the
Seven Principles of Environmental Stewardship for the Twenty-First Cen-
tury (see Table 2) (Sperling et al. 2001). The seven principles listed in
this document call on companies in both countries to take voluntary
action that goes beyond complying with environmental laws and reg-
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ulations. Companies’ top management are asked to commit to the
goals of pollution prevention, energy efficiency, improved overall envi-
ronmental performance, public accountability, and adherence to inter-
national environmental standards. In addition, they commit to ensur-
ing that these goals become integral parts of the company’s culture and
day-to-day operations. The principles encourage industry leadership
to work with other companies to improve industrywide environmental
performance and to promote local sustainable development through
investments in environmental infrastructure, health, education, and
public awareness. In February 2000, 10 additional institutions signed
on to the principles, including C4dmara Nacional de la Industria de
Transformacién (CANACINTRA) (the National Chamber of Transfor-
mation Industries), Confederacién de Cdmaras Industriales de los
Estados Unidos Mexicanos (CONCAMIN) (the Confederation of
Industrial Chambers), Confederacién Patronal de la Republica Mexi-
cana (COPARMEX) (the Mexican Employers’ Federation), Consejo
Nacional de Industriales Ecologistas de México (CONIECO) (the
National Council of Ecological Industries), Centro de Estudios del
Sector Privado para el Desarrollo Sustentable (CESPEDES) (the Cen-
ter for Private Sector Studies for Sustainable Development), and the
Global Environmental Management Initiative (GEMI). Also endorsing
the principles were the Border Trade Alliance, an association of border
area industries and community representatives, as well as Mexico’s
Union of Environmental Groups, the Puebla Verde group, and the
Environmental Law Institute of the United States.

A second agreement between SEMARNAP and GEMI (a consortium
of multinational companies) will promote environmental management
approaches among GEMI companies, their suppliers, and clients.'

Measuring the Success of Border XXI: 1995 to 2000

Because of the focus created by NAFTA, environmental conditions on
the border have improved, although results are far short of what is
needed. The U.S.—Mexican border has benefitted from NAFTA in var-
ious positive ways, both institutionally and by addressing real envi-
ronmental problems.

The BECC and the NADB are now fully operational. As of March
2000, BECC had certified 33 water, wastewater, and municipal solid
waste infrastructure projects (12 in Mexico, 21 in the United States).
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Table 2: Seven Principles of Environmental Stewardship

for the Twenty-First Century

1. Top Management
Commitment

Make substantive top management commitments to sustainable
development and improved environmental performance through
policies that emphasize pollution prevention, energy efficiency,
adherence to appropriate international standards, environmental
leadership, and public communications.

2. Compliance
Assurance and
Pollution
Prevention

Implement innovative environmental auditing, assessment,and
improvement programs to identify and correct current and
potential compliance problems and utilize pollution prevention
and energy efficiency measures to improve overall environmental
performance.

3. Enabling Systems

Through open and inclusive processes, develop and foster
implementation of environmental management systems that
provide a framework for ensuring day-to-day compliance in
process operations, pollution prevention, energy efficiency, and
improved environmental performance. Encourage the use of
environmental audits, pollution prevention assessments, and
employee training and involvement as integral parts of the
company’s culture at home and abroad.

4. Measurement and
Continuous
Improvement

Develop measures of environmental performance to demonstrate
adherence to these Principles. Periodically assess the progress
toward meeting the organization’s environmental goals and tie
results to actions in improving environmental performance.

5. Public

Communications

Consistent with the sovereign host country’s domestic laws and
policies governing environmental protection and the protection
of confidential business information: voluntarily make available
to the public information on the organization’s environmental
performance and releases, as well as on the performance of its
environmental management system relative to these Principles,
based on established objectives and targets; and voluntarily
provide avenues for receiving suggestions from and establishing
dialogue with the public about the company’s environmental
performance.

6. Industry
Leadership

Work with other companies operating in the same region or
industry sub-sector to improve industry-wide environmental

compliance, pollution prevention practices, energy efficiency,
and overall environmental performance. For example, explore
cooperative strategies such as by-product synergy, joint industry
sub-sector efforts, or technical assistance to smaller enterprises,
including in the implementation of environmental audits.

7. Community
Environmental

Stewardship

Promote and give support to environmental stewardship and
sustainable development in the community in which the
organization operates, for example through investments in local
environmental infrastructure, health, education, and improving
public environmental awareness.

Source: Sperling et al. 2001.
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These projects represent a total investment of $680 million, benefit-
ting approximately 6.7 million border residents (GAO 2000). NADB
had authorized $183 million in loans, guaranties, and/or grant
resources for 23 BECC-—certified infrastructure projects. The vast
majority of NADB participation has been in the form of
NADB-administered EPA grants; only $11.2 million were in direct
NADB loans. Several dozen more communities, many with BECC
assistance, are developing projects for BECC certification, and most
are expected to seek EPA grant funding. States and localities are now
deeply engaged in the BECC-NADB process, as are community and
nongovernmental organizations. Academic organizations—notably the
Southwest Center for Environmental Research and Policy (SCERP)
and its constituent institutions—are playing a role in supporting the
BECC-NADB mission through development of information for long-
term planning.

Since 1994, the U.S. Congress has appropriated $575 million to
EPA for water-related border infrastructure grants to address health
and environmental risks on both sides of the border—a recognition
that problems on Mexico’s side of the border are U.S. problems as well
(as well as an understanding that a dollar spent in Mexico, where
infrastructure is scant and land less expensive, buys more environmen-
tal protection than it would if spent on the U.S. side). Today, more
than one million border residents are benefitting from an array of
completed projects. The International Wastewater Treatment Plant on
the U.S. side of the border north of Tijuana has also begun advanced
primary treatment to reduce sewage flows to the Tijuana River and
Pacific Ocean. In 1999, a $20 million project to improve the reliabil-
ity of the Tijuana wastewater collection system was initiated. The first-
ever wastewater treatment plants in Ciudad Judrez, which will serve
more than 1.2 million people, began operations in mid-2000.

In the area of solid waste, progress has been more limited. In 1999,
however, the NADB began a pilot program for municipal solid waste
financing that will be funded from the NADB’s earnings.

Overall, the Border XXI Program, through its nine working
groups,'” has built a sophisticated institutional architecture, allowing
for cooperation in many areas, and this has yielded some concrete
results along the border. Current summaries of accomplishments are
available in the U.S.-Mexico Border XXI Program: Progress Report 2000
(U.S. EPA forthcoming), as well as reports by BECC and NADB.
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Several major binational environmental achievements were specifi-
cally aimed at strengthening institutional and binational capabilities
to deal with long-term environment and development issues. These

achievements include:

Development of a 10-state agreement outlining coordination
principles among federal, state, and tribal entities. According
to the Good Neighbor Environmental Board’s (GNEB) 2000
assessment of Border XXI, “the development of the Coordina-
tion Principles document has resulted in greater involvement of
the Mexican state environmental authorities in the Border XXI
Program. After years of being excluded by their federal govern-
ment, the progress that is now occurring to engage them into
the process is very gratifying and, in fact, is vital to address
long-term environmental issues (GNEB 2000).

Development of the Seven Principles of Environmental Steward-
ship between the Border XXI Program and the private sector to
prevent pollution and improve environmental performance.
Performance indicators will be developed to assess the initia-
tive’s impact, and training courses will shortly begin among
participating firms.

Development of environmental indicators for each Border XXI
workgroup to measure the progress of border programs.
Progress on the indicators, developed with Mexico, will be
reported in the U.S—Mexico Border XXI Program: Progress
Report 2000.

Development of sustainable development guidelines for
BECC-certified projects and promoting public participation in
project development. This approach has had an important
impact on Mexico. As stated in GAO’s report (2000) “Accord-
ing to Mexican officials, the [BECC] approach to involving
public participation in project development has facilitated its
(Mexico) efforts to decentralize responsibility for environmen-
tal infrastructure. For example, a state water commission was
recently created in Baja California to better plan and adminis-
ter the water supply to the rapidly growing urban areas
throughout the state.”

Agreement on a binational consultative mechanism to exchange
information on potential siting of hazardous or radioactive sites
on the border. This mechanism complements domestic efforts
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in both countries to increase openness in decision making on
environmental and health matters.'® This agreement refers to
the exchange of information between governments on commer-
cial facilities that store, retreat, or dispose of hazardous, toxic,
radioactive, or solid waste generated off-site and which are
required to be permitted, licensed, or approved by federal,
state, or local authorities.

Implementation of a new manifest system for tracking haz-
ardous waste. This system has helped reduce discrepancies that
existed between Mexican and U.S. import and export data. In
1999, a new and improved HAZTRAKS reconciled most data
differences between the United States and Mexico.

The 1999 amendment of Annex II of the La Paz Agreement to
allow cross-border responses to hazardous substances incidents.
Prior to this change, cross-border joint responses were not per-
mitted.

Completion of the six Sister City Joint Contingency Plans to

respond to chemical emergencies: Brownsville-Matamoros
(1997); Eagle Pass—Piedras Negras (1998); Laredo—Nuevo Lare-

do (1998); and San Luis-San Luis Rfo Colorado,
McAllen-Reynosa, and Nogales—Nogales (2000). Information
on border contingency planning and emergency response is
available on the World Wide Web at <http://www.epa.gov
/ceppol/ip-bopr.htm>.

Incorporation of the Paso del Norte Joint Air Advisory Com-
mittee (JAC) into the institutional architecture of the Border
XXI Program. The JAC, established under the La Paz Agree-
ment in response to local concerns, works with local institu-
tions for cost-effective remedies to air pollution problems in
the El Paso—Ciudad Judrez—Dofia Ana County air basin. For the
first time, JAC developed an air quality plan for Ciudad Judrez
for the period 1998 to 2002; the plan is a joint effort by com-
munities and local, state, and federal governments to control
the air polution sources in the region.

Development of the Tijuana Emissions Inventory, which
helped in developing air quality programs in Tijuana and
Mexicali in 1999. In addition, Mexico has assumed operations
of air monitoring networks in Tijuana and Mexicali following
two years of assistance from California; Arizona will publish a
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report on emissions, sources, and health risks for the Ambos
Nogales air basin.

SuUSTAINABLE DEVELOPMENT By 20207

While politicians and economists predicted that NAFTA would stim-
ulate growth in the border region, little was done to prepare for it. In
the border region, moving jobs from one sector to another and edu-
cating people to capitalize on expanded markets and new technologies
are not simple tasks.

There had been predictions that the border area would become a
pollution haven; at this early date, there is no evidence to conclude
that this has come to pass. In fact, cooperative efforts on enforcement
have increased. Many U.S. and Mexican companies, business trade
associations, and chambers of commerce are collectively promoting
enhanced environmental stewardship through adoption of environ-
mental management systems, voluntary environmental reporting, and
adoption of pollution-prevention approaches.'” What NAFTA critics
failed to see was the interdependency of the United States and Mexico
and the growing impact of globalization that was evident in 1990 and
is today moving at a rapid pace. Nevertheless, continued advances are
dependent on private sector responsibility and on improved compli-
ance with environmental laws in both countries; without continued
attention to enforcement, efforts will be seriously undermined.

The U.S. border with Mexico is on the front line of NAFTA. Yet,
with the exception of San Diego, the border includes some of the
poorest regions of the United States. A report of the Texas Comptrol-
ler of Public Accounts (Sharp 1998) effectively characterizes the
poverty on the border by considering border counties in Texas as a fic-

tional fifty-first U.S. state. This state would be the poorest in the
Union: total personal income would rank thirtieth among all states

and last in per capita personal income. It would have the country’s
highest unemployment rate at 8.0%, would rank third highest (behind
Louisiana and West Virginia) in the rate of death from diabetes and
second only to New Mexico in the rate of death from hepatitis and
chronic liver diseases. It would be the twenty-fourth largest in popu-
lation, but would rank second youngest in population age (in 1994,
almost 36% of the region’s residents were under the age of 20). This
fictional state would also have the highest birth rate, and would lag
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Table 3: Economic and Educational Statistics

uUs. U.S. Border | U.S. Border
Index Average States* Region**
Population growth 1990-1996 6.6% 10% 15%
Per capita income $14,420 $13,505 $10,648
Unemployment rate 4.8% 5.6% 7.4%
Median household income $30,056 $28,610 $20,747
Persons in poverty 13.1% 16.7% 25.5%
Persons 25 years and over with high
school education 75.2% 75.5% 61.2%
Persons 25 years and over with college
education 20.3% 21.1% 12.3%

*Includes California, Arizona, New Mexico, and Texas.
**The U.S. border region is defined in Executive Order 13122 as the areas up to
150 miles north of the U.S.-Mexican border.

Source: Roland S. Arriola, University of Texas—Pan American, Edinburg, Texas, as
cited in Hecht 2000.

behind the United States overall and the other U.S. border states as a
whole in educational attainment.

Economic and educational statistics for the United States as a whole,
for Southwest states, and for border communities are shown in Table
3. Income per capita in the U.S. border counties in 1995 was 79.2%
of the national average, and if San Diego county is excluded, income
per capita drops to 61.9% of the national average.

It is clear from these data that the economic and educational foun-
dation on the U.S. side of the border is weak, and that the border will
need a new economic strategy. The economic pattern until now has
been characterized by manufacturing and assembly jobs, limited edu-
cation, unsustainable use of natural resources, and an economy that
grows, but which does not offer prosperity.

Despite these stark facts and figures, there is very limited public
recognition outside the border area of the region’s difficulties, espe-
cially as NAFTA’s spotlight on the border has dimmed, with the
notable exception of the attention paid to illegal narcotics and immi-
gration concerns. This is unfortunate because, while the trading coun-
tries feel trade’s benefits, the border, as a gateway, bears the brunt of
the trade’s less-beneficial consequences: congestion, stressed infra-
structure, and pollution. There appears to be a failure outside the bor-
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der region to fully appreciate the ways in which neglect of the border
can impact a host of issues of nationwide concern, from health to pub-
lic safety, and ultimately the trade agenda.

Challenges to Reaching Sustainability

In the period 2000-2020, three major factors will largely determine
the well-being and environmental quality of the border region: popu-
lation growth, patterns of economic development, and enhanced bina-
tional environmental cooperation and community empowerment. One
major factor—water—will largely determine its livability.

Population growth is the most daunting factor; it is also the one that
policies can affect least. With a current population of 12 million—6.4

Figure 1: Growth Scenarios for the Border Population
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million in the United States and 5.6 million in Mexico—the popula-
tion already stresses the natural resource base. If current growth rates
prevail (Figure 1), the border population could increase by as much as
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an additional 12 million people by 2020, and the populations of most
sister cities will more than double (Peach and Williams 2000). Even if
migration were to decline significantly, the border would grow natu-
rally by some three million people by 2020. Besides the increased
stress on the area’s environment, the 2020 economy will need to pro-
vide opportunities for the increasing population.

On the U.S. side, over 39% of the border population is less than 25
years old (compared to 35% for the total United States); in Texas and
New Mexico this age group accounts for 42% of the population.

These demographic trends have important economic consequences,
especially for the border. Over the period 1995 to 2030, Mexico’s eco-
nomically active population will increase from 55 million to over 90
million. Mexican population growth rates portend a growing gap
between the size of the youthful work force and available jobs (U.S.
Embassy 1998).%° According to a recent study by Mexico’s Consejo
Nacional de Poblacién (CONAPO), or National Population Council,
as many as eight million Mexicans (a number equal to those currently
living in the United States) will migrate north of the border by 2020,
unless Mexico manages to create more jobs. The CONAPO says that Mex-
ico needs to create one million jobs per year to meet population growth

(U.S. Embassy 1998).
Pattern of Economic Development

Economic conditions differ greatly from one side of the border to
another. Yet both sides, for different reasons, suffer from similar prob-
lems: an insufficient tax base to support needed infrastructure devel-
opment, rapid and unplanned urbanization, and inadequate local
capacity to design, plan, and manage needed infrastructure projects.

The maquiladora sector dominates the economy of the Mexican side
of the border area, employing some 800,000, a figure that is slightly
less than the annual increase in Mexico’s labor force. Today, this sector
is Mexico’s most important legal source of job creation, exports, and
foreign exchange earnings, exporting goods worth about $50 billion in
1998 (Vargas 1998).

While the maquiladora sector represents a critical element of the
Mexican economy, it presents a serious dilemma for Mexican policy-
makers. Since Mexico has a young population, job creation is crucial,
and the maquiladoras are an important source of employment. How-
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ever, according to Peach and Williams (2000), Mexico will need to cre-
ate the equivalent of a new maquiladora industry every two to three
years—roughly 800,000 jobs every year nationwide—to maintain its
current level of employment. While this would generate more jobs,
simply increasing industry in the border without directing additional
tax revenues to the local municipalities and states would only exacer-
bate current infrastructure problems.

At the same time, Mexico’s centralized government system does not
afford local officials or communities the capacity to develop or admin-
ister infrastructure. Most local communities have virtually no experi-
ence with debt financing and are prevented by Mexican law from
incurring debt in foreign currencies or with foreign institutions. The
lack of local capacity to design and finance major infrastructure proj-
ects underscores the need for continued decentralization of authority
from federal to state governments and enhanced technical assistance
and training to local communities.

What about the future? Because of the low cost of labor in Mexico
relative to the United States, firms are continuing to locate production
facilities in Mexico and they are unlikely to dramatically increase
investment in the technology of the facilities. Mexican facilities are
continuing to locate near the border because of its proximity to the
U.S. consumer market and the U.S. transportation infrastructure. This
growth will face limits, however. Sooner or later water availability will
limit future growth. Much greater public and private sector attention
is needed to manage current and future growth commensurate with
available resources.

The continued existence of the maquiladora program is uncertain
and dependent on the consequences of the full implementation of
NAFTA by 2001. Incentives for the maquiladora program will dimin-
ish as tariffs are eliminated under NAFTA. Thus, it is difficult to pre-
dict whether the maquiladora sector will continue to grow as it has in
the past. It is possible that fewer companies will register as maquilado-
ras, or even that existing maquiladoras will choose to drop their
maquiladora status and operate as Mexican nationals, or relocate out-
side the border region or outside of Mexico. These possible changes
have significant economic and environmental consequences as dis-
cussed in the next section.

In the United States, maquiladoras play a much smaller role in the
overall economy than they do in Mexico. Nevertheless, a major share
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of new jobs involves producing for the maquiladora sector, its suppli-
ers, and its workers. According to Sharp (1998), border job growth in
Texas through 2020 is likely to average 2.4% and will likely occur in
the fields of construction, transportation, business, and health servic-
es. However, about two-thirds of new jobs created in the Texas border
region from 1995 to 2020 are expected to be in the relatively low-wage
sectors of wholesale and retail trade and services. Consequently, the
next 10 years are still likely to be a period of low economic growth in
the U.S. border area. Potential new U.S. economic sectors, such as
health care and tourism, could be developed, but this will require ded-
icated attention from every sector and improved education and job
skills.

Financing environmental infrastructure is difficult in the border
area for a host of reasons. While U.S. border communities are better
equipped with infrastructure than Mexico in the absolute sense, many
are poor with a less educated population when compared to much of
the United States.?' Consequently, their ability to develop and finance
new infrastructure projects is limited.

Recognizing that many border communities lack the ability to devel-
op solid projects, EPA has provided $20 million in grants to the BECC
to capitalize a BECC technical assistance program—PDAP—to devel-
op water-related projects on both sides of the border. To build these
projects, a total of $211 million in EPA grant funds is available via a
cooperative agreement between EPA and NADB, establishing the pro-
gram now known as the Border Environment Infrastructure Fund
(BEIF). This has generated a flow of projects—in fact, there is more
environmental infrastructure under construction today than at any
time in the region’s past. Despite this progress, however, the BECC
and NADB have projected an additional need for $1-2 billion to keep
pace with population and industrial growth. Where will these
resources come from? While the NADB has made notable strides to
move the border communities toward financial sustainable solutions,
federal subsidies from both countries for infrastructure projects
remain essential.

On the U.S. side, the federal government has benefitted from the
attention to border issues raised by local community groups, individ-
uals, and academic and nongovernmental organizations on health
risks, economic challenges, and quality-of-life concerns. They have
also come to recognize that local institutions very often have sources
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of expertise and experience that the federal government must engage
with for success. It was with this recognition that Congress authorized
the creation of empowerment zones and enterprise communities across
the nation, as called for by President Clinton, as tools to stimulate
economic development. In 1994, the Rio Grande Valley became one of
three rural empowerment zones. The Rio Grande Valley Corporation
has leveraged more than $95 million for infrastructure projects, jobs
and job training, educational services, and the development of health
services and facilities.

After these interest groups presented border concerns to Vice Presi-
dent Al Gore, he asked border region empowerment zones and enter-
prise communities in the Southwest to develop a regional approach to
economic and community development at the White House Empow-
erment Conference in April 1997. The vice president’s request led to
the creation of the Southwest Border Partnership, a unique consor-
tium of empowerment and enterprise zones dedicated to achieving “a
safe and economically dynamic community that celebrates the strength
of our families, the diversity of our culture, and the preservation of
our previous resources for generations to come.” This goal is an impor-
tant road map to the future.

U.S. federal efforts to ensure coordination of development with
local communities has been enhanced by a presidential executive order
creating an Interagency Task Force on the Economic Development of
the Southwest Border.?

The task force has compiled an extensive inventory of federal pro-
grams on the border (President’s Interagency Task Force 1999). The
long-term goal of this effort is to “promote growth and opportunity
specially tailored to the unique character of the Southwest Border”
(President’s Interagency Task Force 2000). This task force, along with
other national and binational efforts (such as Rio Rico Border Insti-
tute conferences), has effectively compiled information on the work of
federal agencies on the border, as well as information on the econom-
ic, social, and environmental problems of the border. Eventually, the
task force will work with the local entities to identify and support spe-
cific projects; an important test of such efforts will be ensuring that
these projects, and the group’s efforts in general, promote activities
and projects that contribute to sustainable growth compatible with the
border’s assets as well as its limitations. A critical ingredient in achiev-
ing long-term solutions to the economic and environmental problems
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of the border is continued high-level state and federal political atten-
tion to them.

The Need for Binational Environmental
Cooperation and Community Empowerment

The border region has tremendous assets, including communities
made up of people of great vision who are justly proud of the region’s
heritage. Border community leaders have a long history of attention to
social issues—whether farm worker safety, treatment of immigrants,
the legacy of abandoned toxic waste sites, the impact of NAFTA-relat-
ed job displacement on local communities, social and educational
inequities, inadequate attention to women’s issues, or the quality of
life on tribal lands.

Rapid urbanization and industrialization on the border without
commensurate development of health and environmental infrastruc-
ture have created serious environmental and health risks to popula-
tions on both sides of the border. These environmental and health
risks tend to have a disproportionally high impact on children,
women, and young adults.

In the next 20 years, authorities will be required to improve envi-
ronmental and health conditions on the border, recognizing that an
outbreak of a disease on one side of the border poses a potential threat
to both countries because of the daily movement of people across the
border (GAO 1996).

A graphic example of development outpacing the capacity of current
systems to meet human needs is the growth, largely in Texas, of colo-
nias. According to EPA, there are 42,000 colonia residents in New
Mexico, and 390,000 in Texas. Seventy percent of Texas colonias are in
the Rio Grande Valley, accounting for three quarters of all colonia res-
idents.

Economic and industrial development, health issues, and communi-
ty activism intersect on hazardous waste management issues. U.S. and
Mexican efforts to track and account for all hazardous waste has great-
ly improved since the first HAZTRAKS was established. A comparison
of the two countries’ data for 1996 shows that, where the United
States reported approximately 8,000 tons of waste imported from
Mexico, Mexican data reported 72,000 tons for the same year. A care-
ful analysis of these data has shown that the enormous differences were
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due primarily to differences in the definition of hazardous waste in
each country and systematic differences in waste tracking procedures.
According to the Border XXI Hazardous Waste Working Group, the
two data sets are now 95 percent correlated. In the future, additional
improvements will occur as Mexico implements changes in their man-
ifesting system (U.S. EPA forthcoming).

While efforts are under way to account for current transboundary
shipment of hazardous waste, four major problems remain. First, Mex-
ico does not have data on the total generation of hazardous waste by
the maquiladora industry. Nearly all studies of hazardous waste pro-
duction on the border point to inadequate information on the magni-
tude of the problem. “At this point we simply do no know what hap-
pens to a vast portion of the wastes generated by American firms in
Mexico; data from Mexican authorities, including the fate of U.S.
exports to Mexico, are not made public” (O’Neill 1999). The resulting
picture points to a serious long-term problem in the safe handling of
hazardous waste materials.?

Second, currently there is only a single site in Mexico for the final
disposal of hazardous waste, located outside the immediate border area
in the state of Nuevo Leén. Within the border region, Mexico has no
permitted disposal capacity. Investments aimed at developing infra-
structure that meets Mexico’s needs for hazardous waste disposal is
clearly needed.

On the U.S. side of the border, one commercial disposal site is locat-
ed within the border area, in Westmorland, California. However, on a
national level, the United States has a surplus of hazardous waste dis-
posal capacity.

A third issue facing hazardous waste management in the border
region relates to potential changes, previously referenced, in the

maquiladora program due to the full implementation of NAFTA.
Such a significant institutional change might bring about a decline in
maquiladora growth, with more companies registering as Mexican
national firms, changing the regulatory regime they face for haz-
ardous waste. In this scenario, companies choosing to operate outside
the maquiladora program might not be required to return hazardous
waste to the country of origin. This would further tax Mexico’s
already overburdened waste management infrastructure and present
serious enforcement challenges to Mexican authorities. This same sit-
uation does, however, present an opportunity for concerted bination-
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al efforts to develop hazardous waste management infrastructure in
Mexico in a sound, rational fashion with a focus on waste minimiza-
tion and recycling.

Finally, a legacy of abandoned and health-threatening hazardous
waste sites in Mexico has become a focus of community attention on
both sides of the border. Officially, about one-half dozen sites are
located in the border region (out of about 166 sites in Mexico). Com-
munity leaders on both sides of the border have raised the issue of
cleanup of these border sites with national authorities and, indeed,
Border XXI and NAFTA cannot be considered successful without
addressing this issue. One border site, Metales y Derivados, was a
U.S.—owned maquiladora that operated under Mexican law in Tijuana
before its shutdown in 1994 by Mexico’s Attorney General for the
Environment. The owners fled to the United States, leaving behind
large quantities of lead slag and other heavy-metal waste generated by
the operation. While Mexico’s regulatory regime for remediating such
sites is just beginning to emerge, authorities are seeking to create a

special fund from enforcement penalties to address toxic sites through-
out the country. As these remedies are pursued, however, present con-

ditions pose serious health risks to local communities.

Frustrated by the lack of progress in resolving the problems caused
by the Metales y Derivados site, the Environmental Health Coalition
(EHC) and its Mexican partner, Comité Ciudadano Pro Restauracién
del Cafién del Padre, submitted a petition in October 1998 to the
CEC under Article 14 of the NAAEC. The petition asserts that Mexi-
co has failed to effectively enforce its environmental laws. In addition
to calling for a factual record under Article 14 of the NAAEC, the sub-
mission also asks for a report to be prepared under Article 13.

Water: Availability and Needed Infrastructure

Water itself is the major limiting factor for sustainable growth on the
border. Urban and industrial water use is rising rapidly, while demand
by the agricultural sector—in many areas the largest water user—
remains stable. Because much of the border region is arid or semiarid,
the water supply—independent of its treatment and eventual disposal
after use—is sure to remain a dominant environmental issue on the
border. Moreover, in many cases there is an apparent, but illusory,
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abundance of water, dependent on expensive engineering works whose
sustainability in the face of competing demands (e.g., recreation, habi-
tat, and energy) is coming under increasing scrutiny. The problem is
predicted to worsen and many communities face grave problems with
the greater demand for water that the projected population will bring.
The San Diego-Tijuana region, for example, imports over 90% of its
water.

Water supply is also a critical issue for the El Paso—Ciudad Judrez
region. The Hueco Bolsén aquifer provides most of the area’s water,
but it is estimated that this source will be exhausted as soon as 2030,
forcing greater dependence on surface water sources, and in all likeli-
hood creating friction between municipal and agricultural needs.
Water contamination is also a problem, since supplies are often threat-
ened by agricultural runoff and the dumping of raw sewage and indus-
trial pollution in border surface waters.

The growth of the maquiladora sector and its need for water creates
potentially serious conflicts with agricultural and municipal water
users. The case study of Matamoros illustrates the problem: between
1994 and 1997, there was significant industrial and residential expan-
sion, both planned and unplanned, in the Matamoros area, placing
increased demand on the Rio Grande for northern Tamaulipas. As in
Ciudad Judrez, the likely eventual consequence is reduced availability
for U.S. and Mexican irrigators. In fact, a lengthy drought in the
1990s forced the Mexican government to limit agricultural with-
drawals from the Rio Grande in order to safeguard availability for
municipal use. Meanwhile, Matamoros’s capacity to treat water from
the Rio Grande is inadequate even for the city’s current population.
Domestic and international competition for water can only increase
instances like that in Matamoros as the population and industry grow.

The border region needs a strategy for water use. Federal, state, and
local officials, as well as the private sector, should make the first

decade of the new millennium a decade of water conservation and
planning, ensuring the most efficient water utilization by industrial,
agricultural, and urban users. Financing the needed water and waste-
water infrastructure projects for the border remains a serious econom-
ic problem. Sustainable economic growth is essential; under current
conditions, poor communities simply cannot pay for needed environ-
mental infrastructure.
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Working with local communities, BECC and NADB have estimated
needed future investment in infrastructure. For the period 1999-2003
the projection is $1.1 billion (NADB 1999, 8). Based on project pop-
ulation growth and industrial development, the equivalent projection
for the period 2004-2009 is roughly $1 billion. Other estimates exist
that project even greater needs.

The GAO’s report recognizes that the EPA’s “grant funding has been
critical to the projects that have actually been completed” (2000).
Since it is unlikely that the economic condition of border residents
will improve sufficiently in the next 5 to 10 years to remove the need
for financial subsidies, continued federal grant support will be neces-
sary. The NADB estimates that a minimum of $500 million in new
grant funds from the United States and Mexico, using the current
funding formula, will be needed to defray projected construction
costs. Additionally, the GAO recently called for congressional consid-
eration of “amend[ing] the Bank charter to allow it to create lower cost
financing mechanisms that make funding more affordable to border
communities for environmental infrastructure” (GAO 2000).

EPA, BECC, and NADB funding have done more than buy con-
crete. Grant funding has gone a long way to enhance many communi-
ties’ abilities to shape their own futures. The BECC provides technical
assistance to local communities for project planning and design
through the PDAP, capitalized with $20 million in EPA funds. The
NADB, using $211 million in resources under a cooperative agree-
ment with the EPA, established the BEIF for water supply and waste-
water projects in both the United States and Mexico. Finally, the
NADB established the Institutional Development Cooperation Pro-
gram (IDP) to provide assistance to local communities to promote
long-term financial health of utilities through management assess-
ments and user rate studies.

Often overlooked during the analysis of design and construction of
environmental infrastructure are funds needed to properly operate and
maintain the facilities. These needs place a significant additional bur-
den on users of the infrastructure. The NADB has estimated that oper-
ation and maintenance costs for infrastructure are typically 5% of cap-
ital costs per year. Unfortunately, many communities have not
adequately planned for these costs in the past.

46



Sustainable Development on the U.S.-Mexican Border

CONCLUSIONS

This paper has highlighted a number of challenges facing the border in
the next 20 years. In summary, the combined effects of increased pop-
ulation growth, unplanned economic development, and water resource
limitations have the potential to create serious national and bination-
al conflicts. Myriad environmental and health issues remain to be
addressed. New border initiatives must continue to identify the areas
of greatest environmental risk and work to ensure that standards of
environmental quality apply to all border residents. Local abilities and
political will must be harnessed to meet these challenges; the private
sector must become engaged in environmental protection efforts; and
governments must provide resources, expertise, and other assistance.
Local skills and abilities in managing growth—urban and rural,
domestic and binational—must be fostered to deal with the explosive
growth of past decades and to prepare to address the equally dramatic
growth anticipated in coming decades.

The future well-being of the border requires more than addressing
high-risk environmental problems. The larger issue is fostering eco-
nomic development that leads to enhanced social and economic well-
being. While some future improvements in educational levels, wages,
and the general well-being of border residents are likely, major nation-
al and binational economic and policy issues remain to be addressed.
In the authors’ opinion, the most important factor for reaching a truly
sustainable border is the capacity of local communities to design and
manage their own futures and to enhance binational cooperation and
biregional planning. The role of governments will be to work with
other sectors to facilitate the change to a new border economy—one
more geared toward sustained overall prosperity.

The Mexican decision to pursue a free trade agreement with the
United States and Canada has deepened Mexico’s globalization
process. Mexico continues to open its economic and political regimes
to foreign investment, increased privatization of state-owned indus-
tries, enhanced democratic processes, decentralized federal authority,
and strengthened environmental and labor standards. These are con-
sistent with the essential building blocks Hecht has argued are neces-
sary foar a country to practice sustainable development (1999):
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® An educated and informed public with free access to environ-
mental information.

Public participation in government decision making.
Free-market economic policies.

Risk-based and scientifically sound environmental policies.
Strong, fair, and enforceable regulatory framework.

A sound scientific framework for decision making.
e Political leadership and vision.
Mexico has done much to put these building blocks in place. The
Environmental Performance Review of Mexico (COED 1998) concluded
that Mexico has undertaken fundamental environmental reforms and
launched new policies and programs that are going in the right direc-
tion and in many ways are exemplary. However, it will take time as
well as considerable and sustained effort for these new measures to be
firmly embedded in environmental management practices.

The immediate future will be telling in assessing the depth to which
these reforms have rooted. Indeed, it is unclear whether the Fox
administration will accord environmental protection the same atten-
tion it has received during the Zedillo administration. A decrease in
Mexican attention would, of course, be felt throughout Mexico, but
the effects would be felt on the U.S. side of the border as well. This
paper has attempted to stress that the border’s needs are immense. It
would be disastrous to regress to less-intensive stewardship, to turn
back on the progress that has been made, and to neglect enforcement
of laws. Under such a dark scenario, industrialization will continue
without concurrent investments in remediation and prevention of pol-
lution, as well as enforcement. Increasing stresses on natural resources
in each country impact and compound problems in the other country.
The result is increasing bilateral friction, and its most profound man-
ifestations are on the border.

Even if the countries advance border stewardship and the doom sce-
nario is avoided, the challenges for the United States and Mexico will
be profound. Mexico must find ways to strike a delicate balance
between environmental protection and its imperatives to meet its
growing population’s needs. The U.S. population’s tremendous
appetite for cheap consumer goods and its consumption of natural
resources has the potential to thwart incremental progress. To the
extent that the countries can overcome their liabilities, there are
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opportunities for residents on both sides of the border to enjoy a pros-
perous and healthy environment.

Without substantial engagement from the private sector, success will
be limited. The more farsighted among the maquiladoras, their sup-
pliers, and the rest of the commercial sector are already aware that
their economic success depends on a prosperous, sustainable border
economy, with healthy workers, an educated population base, and a
predictable resource base. This awareness must become more wide-
spread.

Cross-border alliances at all levels are essential to facilitate sustain-
able change. The U.S.-Mexican binational relationship is strong; it
must be made stronger. Future conflicts are inevitable, but as noted by
the GNEB: “In the broader context of trade, environment, and quali-
ty of life, the ultimate success of the NAFTA is heavily dependent
upon the involved parties’ ability to minimize, mitigate and, whenev-
er possible, remedy the challenging environmental issues of the rapid-
ly-growing border region. The importance of resolving these environ-
mental issues in a binational cooperative manner cannot be overstated.
The Border XXI Program is the only existing coordination mechanism
to this end” (2000).

NOTES

1. Views expressed in this paper are those of the authors and do not
necessarily reflect official positions of the EPA.

2. The La Paz Agreement was signed in La Paz, Baja California sur,
Mexico, on August 14, 1983, and entered into force on February
16, 1984 (see U.S. Department of State 1983).

3. Annex I of the agreement was directed at cleaning up the Tijuana
River, which flows north into Imperial Beach and San Diego;
Annex II created joint response teams to respond to accidents on
the border; Annex III addressed issues of transboundary shipments
of hazardous waste; Annex IV specifically focused on problems
related to transboundary pollution from copper smelters along the
border; and Annex V addressed more general issues of trans-
boundary air quality (see U.S. Department of State 1983).

4. In November 1990, the U.S. Ambassador to Mexico, after meet-
ings with SEDUE Undersecretary Reyes, reported to the Depart-
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ment of State (U.S. Department of State Cable 31409, 15 Novem-
ber 1990): “In addition Sergio Reyes informed us that in the
future all government agencies will have a budget column for envi-
ronmental improvement and protection. In other words, all agen-
cies will have to budget something for environment. Ernesto
Zedillo Ponce de Leén, Secretary of Programming and Budget, has
already agreed to this plan, and the Congress will likely approve it.
Reyes notes that this is the beginning of a new era for dealing with
the environment in Mexico.”

In his book Endangered Mexico, Joel Simon states that, “the envi-
ronmental uproar came as a surprise to President George Bush and
the NAFTA boosters. They had expected the NAFTA to be widely
popular with the American public” (212). However, this was not
the case. The EPA administrator, William K. Reilly, accompanied
President Bush on his trip to Monterrey to meet President Salinas.
Also on the trip was Robert Stempel, then chairman of General
Motors, Inc. According to Reilly, Stempel observed that he was

glad the EPA was involved. Stempel believed that unless environ-
mentalists were part of the NAFTA discussion, they could poten-
tially defeat it. Former U.S. trade representative Robert Strauss
also advised President Bush that he hoped the EPA would take an
active role in developing environmental provisions NAFTA (testi-
mony of William K. Reilly prepared for Subcommittee on Trade,
Ways and Means Committee, U.S. House of Representatives, April
27, 1998).

For a contemporary report on Bill Clinton’s 1992 position on
NAFTA see Gwen Ifill, “With Reservations, Clinton Endorses
Free-Trade Pact.” New York Times, Monday, 5 October 1992, sec
Al.

Internal EPA memo, by Lawrence Sperling, November 13, 1993.
Provisions of NAFTA direct the CEC to routinely assess the envi-
ronmental effects of NAFTA, especially related to trade provi-
sions, tariff reductions, sanitary and phytosanitary standards
(SPS), and/or technical barriers to trade (TBT). The CEC has
developed an analytical framework to undertake this assessment
(see CEC 1999).

NADB’s charter does not allow the institution to offer below mar-
ket rate loans, a condition that has limited the attractiveness of its
capital in both countries. While NADB has had some success by
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pairing its funds with EPA grants, some observers have called for
a re-examination of this limitation. The U.S. General Accounting
Office (GAO) has stated that the BECC and the NADB’s roles,
“particularly the Bank’s [NADB], are likely to continue to be lim-
ited unless there are changes in its loan rates, which have been unat-
tractive or unaffordable for many border communities” (GAO 2000).
For the period 1995-2000, EPA grant funds that can be used for
water and wastewater construction on both sides of the border
have amounted to $425 million from the United States. Mexico
also has provided significant grant funding.

The Agreement Between the Government of the United States of America and
the Government of the United Mexican States Concerning the Establishment
of a Border Environment Cooperation Commission and a North American
Development Bank is available on the World Wide Web at
<http:/Iwww.cocef.org/ englishbecc.html>.

State Department officials attending the meeting noted elements
of a new Mexican approach: “The overall mood of the conference
was cordial and positive. Many U.S. participants noted the new
openness and cooperative tone exhibited by GOM [Government
of Mexico] counterparts. Representatives from Mexico emphasized
the importance of public participation in the decision-making
process and affirmed the national objectives (sustainability) previ-
ously presented by President Zedillo and Environment Secretary Julia
Carabias” (State Department Cable 14356, July 23, 1995).
Promotion of social participation within the scope of SEMARNAP,
distributed May 1996.

Ley General del Equilibrio Ecoldgico y la Proteccidn al Ambiente, or
General Law for Ecological Balance and Environmental Protection.
The document is available on the World Wide Web at <http://
bec.calepa.ca.gov/Documents/General/coord.htm>.

International Environmental Reporter, December 8, 1999: 985-86.
The nine groups are air, water, hazardous and solid waste, cooper-
ative enforcement, contingency planning and emergency response,
pollution prevention, environmental information resources, natu-
ral resources, and environmental health.

Consultative mechanism for the exchange of information on new and
existing facilities for the management of hazardous and radioactive
waste within 100 km of the U.S.—Mexico border. Agreement signed
December 1, 1999, at Tucson, Arizona.
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As discussed in the text, the U.S.—-Mexico Chamber of Commerce,
in cooperation with the EPA, SEMARNAP, and the BECC, has
formally signed the document titled The Seven Principles of Envi-
ronmental Stewardship to promote environmental responsibility
among chamber members. A separate initiative in Mexico by
GEMI aims to promote environmental management systems
among its companies and suppliers.

For Mexico as a whole, data indicate that between 1985 and 1995,
about two million jobs were added to the formal economy, leaving
a demand deficit of about eight million. Even if the rate of job
creation were to double from 1995 to 2030, there would be a
deficit of about 29 million jobs (U.S. Embassy 1998).

U.S. colonias were especially disenfranchised. Colonias are unin-
corporated settlements that lack basic financial and institutional
mechanisms available to U.S. cities. The colonias typically lack
adequate potable water, sewage collection, and transportation
infrastructure, and rely on contaminated water from the polluted
water sources for cooking and drinking. These and other ill-
housed and poor communities on the border face a host of health
problems. Consequently, EPA grants funds were appropriated
specifically to address colonia infrastructure needs. Through EPA,
$200 million has been invested in colonia infrastructure improve-
ments since 1995.

Executive Order 13122, May 25, 1999.

The top three industrial sectors in the maquiladora industry are
textiles, electronics, and wood and furniture. According to the
Environmental Health Coalition, the major solvents of greatest
health concern are 1,1,1-trichloroethane, acetone, dichloromethane,
methanol, methyl ethyl ketone, toulene and xylene.
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The U.S.—Mexican Border Economy
in the NAFTA Era: Implications for

the Environment

Norris Clement, Sergio J. Rey, Noé Ardn Fuentes,
and Alejandro Brugués

EXECUTIVE SUMMARY

The North American Free Trade Agreement (NAFTA) among the
United States, Mexico, and Canada was implemented on January 1,
1994. Since that time, trade and investment flows in the region have
expanded rapidly, dramatically increasing demographic growth and
economic activity in the U.S.—-Mexican border region, which, in turn,
has impacted the region’s environment and infrastructure. The study
reported here, carried out by a binational group of researchers belong-
ing to the Network of Border Economics/Red de la Economia Fron-

teriza (NOBE/REF),' attempted to capture some of the main demo-
graphic, economic, infrastructure, and environmental changes that

occurred in the region during the NAFTA era.?

At the national level, many studies have been carried out on the
impacts of NAFTA. Yet, to date, very little has been written about the
effects of NAFTA on the highly urbanized communities of the
U.S.—Mexican border region, which constitute the main points of con-
tact between these greatly contrasting countries. In 1993, when ratifi-
cation of the agreement was being debated in those two countries,
most border communities were led to believe that NAFTA would bring
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them higher levels of prosperity, a cleaner environment, and better
cross-border relations. This study, initiated in June 1998 and finished
in July 1999, six years after the agreement’s implementation, attempts
to assess the validity of these expectations.

Objectives and Assumptions of the Study

The main objective of this study, which focuses on the county-muni-
cipal level, was to determine how the demographic, economic, envi-
ronmental, and infrastructure conditions in both U.S. and Mexican
border communities have changed during the NAFTA era. Another
major objective of the study was to determine which kinds of demo-
graphic, economic, and quality-of-life indicators® and analytical tools
are needed in order to enable these communities to monitor and ana-
lyze their own situations on an ongoing basis.

The study was also designed to achieve the following:

1. Assist local, state, and national decision makers in both Mexi-
co and the United States to better understand the complexities
of border communities, enabling them to develop more
informed policies.

2. Assist academics and other researchers to identify issues and
trends that deserve further study, as well as to develop the skills
and contacts that will be required as NOBE/REF begins to
implement its agenda of collaborative, border-related research
projects.

3. Assist the private sector—especially businesses and organiza-
tions located in the border region—to make better decisions
related to both day-to-day operations and long-term invest-
ments and strategies by providing a more comprehensive analy-
sis of the various border economies, as well as an update of the
key economic indicators.

A major assumption of the study is that, given the vast differences
between each of the border twin cities, the impacts of NAFTA and of
other factors have been and will continue to be different in each U.S.
and Mexican border community. However, despite these differences,

it is likely that there will be some common trends among all border
communities.

56



The U.S.-Mexican Border Economy in the NAFTA Era

Organization of the Study and the Methods
Utilized

Border communities vary greatly in terms of economic and demo-
graphic structure and size. They also vary with respect to their geo-
graphic-strategic location and the functions they provide within the
North American economy. Recognizing that it would be extremely dif-
ficult to isolate the effects of NAFTA from the other significant eco-
nomic factors of this period,* it was decided to adopt a two-pronged
approach. First, published data and studies on the region’s changing
population and employment patterns were analyzed in order to deter-
mine the changing structure and performance of the binational border
economy. Second, a survey was conducted of knowledgeable persons
from government, business, nongovernmental organizations, and aca-
demia in the largest U.S.-Mexican border communities in order to
determine their perceptions regarding changes in the economy, envi-
ronment, and infrastructure during the NAFTA era. The survey also
included questions on the need for and current use of demographic,
economic, and quality-of-life indicators and other analytical tools in
the binational region.

The two-part study—developed by a core team at San Diego State
University and El Colegio de la Frontera Norte (COLEF) in collabo-
ration with other individuals participating in NOBE/REF—was
organized in such a way as to utilize a common methodology on both
sides of the border while maintaining the flexibility needed to take
into account those differences.

For the purposes of this study, the border region was defined as the
U.S. counties and Mexican municipalities directly adjacent to the
international boundary. However, due to the many asymmetries in the
collection and availability of data between the United States and Mex-

ico, different variables and time periods were frequently used to
describe demographic and economic patterns on the two sides of the

border. While different survey methods were utilized in the United
States and Mexico,’ the same questionnaire was applied in the eight
largest border urban areas, with 147 questionnaires completed in the
United States and 148 in Mexico.
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CHANGING DEMOGRAPHIC AND EcoNOMIC
PATTERNS IN THE U.S.-MEXICAN BORDER REGION

As noted in the introduction to this report, given the multitude of fac-
tors influencing the region’s evolution during the last decade,
NOBE/REEF researchers decided that it would be extremely difficult to
isolate the effects of NAFTA itself. Therefore, it was decided to exam-
ine the published data and existing studies on the region’s changing
population and employment patterns in order to better understand the
performance and structural changes of the border region economy
during the NAFTA era.t

Due to the lack of data for the years since 1995, especially in Mexi-
co, the NAFTA era has been loosely defined, depending on data avail-
ability. Comparisons with other time periods and with the situation in
border states and the nations as a whole are made where relevant.

Expansion of Economic Activity in the 1990s

Since it is difficult to comprehend the dramatic increase in economic
activity in the U.S.—Mexican border region during the NAFTA era,
some illustrative data may be helpful.

Stimulated by dramatically lower tariff rates in Mexico, beginning in
the late 1980s and by NAFTA reductions beginning in 1994, total
U.S.—Mexican trade increased by 141% between 1993 and 1999 (Var-
gas 2000).

During the pre-NAFTA era (1990-1993), annual flows of total for-
eign direct investment (FDI) averaged $3.7 billion; however, during
the 1994-1998 period, they averaged $11.4 billion, an increase of over
300% (Vargas 2000).

Stimulated by falling wage rates associated with the peso devaluation
in December 1994 and new regulations for the maquiladora program
as required by NAFTA, the number of workers in border maquiladoras
increased by 57% between 1994 and 1998 as compared to only 14%
in the period 1989-1993 (INEGI 2000).

Between 1990 and 1999, southbound truck crossings from Texas
into Mexico—where a large proportion of U.S.—Mexican trade crosses
the international boundary—increased by 278% while rail car cross-
ings increased by 179% (TCBEED 2001).
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The Changing U.S. Border Region in the 1990s

Tables 1 and 2, which were compiled by James Peach and Richard V.
Adkisson (2000), provide a succinct overview of the eight Metropoli-
tan Statistical Areas (MSAs) located in the U.S. border region in com-
parison with the four U.S. border states and the United States as a
whole. These eight regions comprise approximately more than 90% of
the region’s population. Therefore, these two tables illustrate several
important characteristics of the region.

Table 1: The U.S.-Mexican Border Region:
Selected Characteristics—United States

San Diego, CA  2,780.6 10.6 24,965 98.7 68.4 3.5 81.9
Yuma, AZ 1323 22.8 15,629  61.8 59.0 27.9 64.9
Tucson, AZ 790.8 18.3 21,068  83.3 61.8 2.7 80.5
Las Cruces, NM  169.2 239 14,923  59.0 60.5 8.5 70.4
El Paso, TX 703.1 8.0 15,216  60.2 61.3 10.2 63.7
Laredo, TX 188.2 39.9 12,999 514 57.7 9.2 47.8
McAllen, TX 522.2 35.0 12,005  47.5 55.0 17.7 46.6
Brownsville, TX  326.4 247 12,857  50.8 53.0 9.2 50.0
Non-MSA Border 525.6 23.2 15,123  59.8 56.1 18.6 57.5
Border Total 6,138.4 17.3 20,376  78.2 63.5 7.6 74.1
California 32,666.5 9.2 26,218 103.7 67.0 3.5 76.2
Arizona 4,668.6 26.9 21,996  87.0 62.9 4.1 78.7
New Mexico 1,736.9 14.3 19,249  76.1 62.8 6.2 75.1
Texas 19,759.6 15.9 23,647 935 66.0 4.8 72.1
United States 270,438.7 8.4 25,288 100.0 65.3 4.5 75.2

*Percent of population 25 years old or older with a high school diploma.

Sources: (1) Population estimates are from the U.S. Bureau of the Census, November 1999.
(2) Per Capita Income estimates are from U.S. Department of Commerce, Bureau of Eco-
nomic Analysis, 1999. (3) Labor Force Participation Rates calculated from the U.S. Bureau
of the Census, 1993. (4) Unemployment rates are from the U.S. Bureau of Labor Statistics,
1999. (5) Percent High School graduates calculated from U.S. Bureau of the Census, 1993.
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Table 2. The U.S.-Mexican Border Region:
Selected Characteristics—Selected Growth Indicators

Average Annual  Average Annual  Percent Change  Unemployment
Percent Change Percent Change  in Employment Rate
in Population in Per Capita
Income
Area 1990 1994 1990 1994 1990 1994 1993 1998
to to to to to to
1993 1998 1993 1997 1993 1998

San Diego, CA 1.28 1.46 1.57 335 -0.40 2.60 7.7 35
Yuma, AZ 3.50 2.53 3.83 2.26 1.40 1.96 27.8 27.9
Tucson, AZ 2.16 1.92 3.30 3.19 1.54 1.32 4.0 2.7
Las Cruces, NM 3.77 2.10 2.34 2.38 0.88 2.18 8.6 8.5
El Paso, TX 2.63 1.59 2.84 3.02 2.72 0.48 10.8 10.2
Laredo, TX 5.36 3.81 5.46 2.53 5.78 1.84 10.5 9.2
McAllen, TX 4.69 3.35 3.07 3.01 2.86 223 20.6 17.7
Brownsville, TX 336 247 401 235 386 112 135 9.2
Non-MSA Border 3.96 1.74 2.03 1.94 2.61 0.16 20.4 18.6
Border Counties 2.33 1.87 299 274 099 1.86 10.2 7.6
California 1.34 1.10 1.25 3.66 -0.94 2.13 7.7 3.5
Arizona 2.85 3.14 2.50 3.75 0.29 3.76 6.3 4.1
New Mexico 2.09 1.26 3.59 3.13 1.80 1.70 7.7 6.2
Texas 1.89 1.92 3.35 4.18 1.76 2.28 7.2 4.8
United States 1.11 096 269 3.66 041 1.67 6.9 4.5

Sources: See Table 1.

e Total population in the U.S. border counties increased by
17.3% during the period 1990-1998, almost double the rate
for the U.S as a whole (8.4%).”

e While per capita incomes vary considerably within the border
region (e.g., compare San Diego with McAllen), they are all
lower than the U.S. average.

e Labor force participation rates and high school graduation rates
in the border region are generally lower than in the United
States as a whole while unemployment is higher. (San Diego is
the major exception here.)
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e Prior to NAFTA (1990-1993), per capita income growth in the
border region (3.0%) was slightly higher than in the nation
(2.7%); however, in the NAFTA era (1994-1997), it was sig-
nificantly lower (2.7% as compared to 3.7%).

e Annual employment growth in the pre-NAFTA period
(1990-1993) was more than twice the national average (1.0%
compared to .4%) but in the NAFTA era it was only slightly
higher than the nation (1.9% as compared to 1.7%), in spite of
a much higher demographic growth rate.

e The average unemployment rate for U.S. border counties fell by
25% between 1994 and 1998, significantly less than for the
nation as a whole (35%).

The Changing Mexican Border Region in the 1990s

Table 3 gives an overview of the effects of NAFTA on the Mexican side
of the border by comparing certain aspects of economic development
with the country as a whole.

e Between 1990 and 2000, the national population of Mexico
increased by 23.7% while growth in the border region (border
municipalities) was almost twice as high at 40.7%. From 1990
to 1995, the annual population growth rate of the Mexican
border region was approximately 1.5 percentage points higher
than the nation as a whole (3.5% versus 2.3%). In the NAFTA
era (1995-2000), the rate was almost two percentage points
higher than the national (3.6% versus 1.8%).

e Prior to NAFTA (1990-1994), the rate of employment growth
was 4.5% at the national level in Mexico as compared to 5.9%
in the border region, a difference of 1.5 percentage points. In
the NAFTA era (1994-1997), the difference in growth rates
rose to more than two percentage points (4.7% versus 6.8%).

e Prior to NAFTA (1990-1994), the proportion of workers earn-
ing less than the government-established minimum wage in the
border region (border municipalities) was less than 15%, com-
pared to 25% for the whole country. During the NAFTA era
(1994-2000), the situation in the border region improved
somewhat as the proportion earning less than the minimum
wage dropped to less than 10%; however, at the national level
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Table 3: The U.S.-Mexican Border Region: Selected

Characteristics—Mexico and its Border Region

Mexico  Border
Region
Population Growth (annual rate)
1990-1995 2.29 3.54
1995-2000 1.79 3.63
Employment Growth (annual rate)
1990-1994 4.50 5.90
1994-1997 4.70 6.80
Percentage of Work Force Earning < Min. Wage
1990-1994 25.00 14.00
1994-1998 11.20 10.00
Percentage of Population with University Education
1990 5.05 6.22
1995 5.44 6.57
Unemployment Rate (urban areas)
1990 2.74 2.10
1995 6.27 3.50
2000 2.29 1.24
Real GDP Growth Rate
1993-1995 3.89 3.93
1996-1998 4.03 4.05
Maquiladora Employment Growth Rate
1990-1995 4.74 3.23
1996-2000 8.04 6.40
Employment Percentage in Manufacturing
1992 22.00 21.20
1998 22.20 32.60
Per Capita GDP (1,000s of 1993 Pesos)
1990 13.78 15.35
1995 12.42 16.03
2000 14.18 19.58

Source: INEGI data for several years compiled by El Colegio de la Frontera Norte

(COLEF).
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the situation improved even more, dropping from 25% to
approximately 11%.

People in the border region appear to be somewhat better edu-
cated than in Mexico as a whole, as indicated by the percentage
of the total population with a university education (6.2% for
the border region compared to 5.1% for Mexico as a whole).
However, that percentage has been rising during the 1990s.
Throughout the 1990s, unemployment rates in urban areas
were significantly lower in the border region than the nation as
a whole. In 1990 (the pre-NAFTA era) and 2000 (the NAFTA
era), the disparity between the border region and the nation
was not as large as in 1995 (during the period of recession).
Within the Mexican border region, the lowest unemployment
rates are usually found in Tijuana, Ciudad Judrez, and Nuevo
Laredo, while Matamoros usually has the highest rates.

Gross Domestic Product in the border region grew only slight-
ly faster than in the nation as a whole, despite significantly
higher employment growth.

One of the most important drivers of employment and eco-
nomic growth in the border region is the maquiladora industry.
Since the implementation of NAFTA, the annual rate of
employment growth in this industry has risen to approximately
11% (1994-1998) from the 3% rate (approximate) of the pre-
vious five years.

Most of the economically active population in the border
region is employed in the tertiary (services) sector (66.3%), fol-
lowed by employment in the secondary (industry/manufactur-
ing) sector (27.6%). Employment in the primary (agricultural)
sector is minimal (4.6%). Important differences exist among
the border municipalities. For instance, in Baja California, the
proportion of employment in both agriculture and industry is
two times higher than in Coahuila; the proportion employed in
services in Chihuahua is higher than the level found in
Tamaulipas and Sonora; and the proportion of employment in
industry in Nuevo Ledn is higher than the level found for the
border region as a whole.
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A Shift-Share Analysis of Employment Change:
1985-1997

To provide a more detailed view of the nature of employment change
in the border region between 1985 and 1997, a comprehensive shift-
share analysis was conducted for all 25 of the U.S. border counties, as
well as the six Mexican border states. Shift-share analysis is used to
analyze how employment in the various sectors of a regional economy
are changing in comparison with the national economy. A shift-share
analysis of U.S. border counties and Mexican border states yielded the
following results:

e U.S. border economies have become increasingly concentrated
in certain industries that are (1) declining at the national level
(e.g., manufacturing), or (2) growing slower than total employ-
ment at the national level (e.g., wholesale trade) yet growing in
the border region.

e Retail trade and service sectors have accounted for over half of
the new jobs in the U.S. border region since 1994.

e Farming employment in the border region, which had been
growing at a faster rate regionally than nationally prior to
NAFTA, is now growing at a slower pace in the border region
than it is in United States as a whole.

e Manufacturing employment growth in the Mexican border
states exceeded the level of total employment growth in the
U.S. border region during the 1989-1994 period.

e Manufacturing growth along the Mexican border region
exceeded the rate of growth for manufacturing employment in
the larger Mexican economy.

e Manufacturing employment increased in the six Mexican bor-
der states, but declined in the U.S. border region during
1989-1994.

e The metallic products industry accounted for over two-thirds
of the manufacturing employment increase in the Mexican bor-

der states from 1989-1994.

MAIN FINDINGS FROM THE SURVEY OF BORDER
COMMUNITIES

The time period under consideration for this part of the study was
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1994-1999. While there was not clear consensus among the respon-
dents, the main findings can be summarized as follows:

The U.S. Border Communities

Economy

Eighty-eight percent of the respondents felt that their county’s econo-
my had improved or improved a great deal, with part of that improve-
ment due to NAFTA and part due to other factors, such as the expand-
ing U.S. economy.

Infrastructure

Fifty-one percent felt that the infrastucture of their county had
improved or improved a great deal while 24% felt it had remained the
same and 18% saw it worsening.

Environment

Forty-eight percent perceived that their county’s environment had
remained the same, 22% thought it had improved, and 18% perceived
it as worse off.

Monitoring and Analytical Tools

Demographic modeling and infrastructure forecasting systems were
considered to be most important, with systems for monitoring the
economy and quality of life slightly less important. A system of indi-
cators for monitoring the environment was considered to be the least
important. Demographic modeling systems were the most available
and most frequently used while quality-of-life and environmental
monitoring systems were the least available and least frequently used.

The Mexican Border Communities

Economy

Eighty-three percent of the respondents felt that their municipality’s
economy had improved, with part of that improvement due to NAFTA
and part due to other factors, such as the expansion of the U.S. econ-
omy.
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Infrastructure
Seventy-seven percent felt that the infrastructure of their municipality

had improved, while 12% felt it has remained the same and 9% saw it
worsening.

Environment
Twenty-three percent perceived that their municipality’s environment

had remained the same, 33% thought it had improved, and 40% per-
ceived it as worse off.

Monitoring and Analytical Tools

While all these tools were considered important or very important,
infrastructure forecasting systems were considered to be the most
important, while a system of indicators for monitoring the environ-
ment was considered to be the least important. Availability and use of
these tools was significantly lower in Mexico.

CONCLUSIONS AND IMPLICATIONS OF THE STuDY
FOR THE ENVIRONMENT AND FURTHER RESEARCH

Most careful observers of the U.S.—Mexican border region are well
aware that the region’s population and economy have expanded rapid-
ly during the NAFTA era. Nevertheless, it is clear that by disaggregat-
ing the data into different time periods, industries, and subregions it
is possible to better understand the changing structure and perform-
ance of this heterogeneous and complex region. Additionally, the sur-
veys of knowledgeable experts provide further insight into the region’s
dynamics through the perceptions of those who are most familiar with
each local community.

Before drawing conclusions on the findings presented earlier, it
might be helpful to note how the proponents of NAFTA (drawing
from mainstream economic theory) expected the agreement to impact
the border region.

1. Given the smaller size of the Mexican economy, NAFTA would
have a larger (positive) impact in Mexico than in the United
States and employment and income would expand faster there
than in the United States. This effect would ultimately reduce
migration on both the U.S. and Mexican sides of the border.
However, the December 1994 peso crisis had disastrous effects
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on Mexico’s macroeconomic performance throughout 1995
and 1996 and, therefore, could potentially override such
developments.

2. Due to reduced tariffs, NAFTA would increase the volume and
value of cross-border shipments of goods (i.e., exports and
imports) from both the United States and Canada, impacting
the border region’s infrastructure and environment while pro-
viding more employment in associated industries, at least in
those border communities located on or near the major north-
south trade corridors.®

3. Due to the “rules of origin” imposed by NAFTA (i.e., domestic
content provisions required to obtain NAFTA status in terms of
low or zero tariff rates), foreign direct investment—from both
NAFTA member and nonmember countries—would increase in
border assembly and manufacturing facilities on the Mexican
side, causing a complementary increase in investment in ware-
housing and other support industries on the U.S. side.

4. Due to reduced tariffs, and a more favorable environment vis-
a-vis foreign investment and dramatically lower wages in Mexi-
co, manufacturing employment would decline on the U.S. side
of the border and rise on the Mexican side.

5. Lower tariffs and liberalized investment laws in Mexico would
allow U.S. goods to be sold there in U.S.-style shopping malls
throughout Mexico’s northern states, thereby reducing Mexican
retail spending in U.S. border communities.

Now, what do the findings of this study indicate with respect to
these expected impacts? Due to incomplete data sets, especially on the
Mexican side, it is difficult to confirm or reject these hypotheses.
However, in general terms, many of the findings from the quantitative
analysis of border economic and demographic variables support these
expectations regarding NAFTA impacts on the border economy. The
major exceptions are (4), where U.S. border manufacturing has grown
slightly, and (5) where U.S. border retail trade also expanded (possibly
due to the robust U.S. economy, and not to NAFTA).

What is probably most distressing here is the finding that incomes
on the U.S. side of the border continue a long-run decline relative to
the nation as a whole. This suggests that municipal governments
dependent on these local economies will be unable to fund adequate
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environmental protection programs. Thus, if the robust economic
expansion of the U.S. border region is to be sustainable, there is a clear
and pressing need for state and federal programs to implement and
manage these programs.

On the Mexican side of the border, the rapid expansion of assembly-
manufacturing activity certainly evokes similar concerns there regard-
ing future sustainability. Nevertheless, one clearly optimistic finding
from the surveys should be noted in conclusion: with respect to cross-
border cooperation on environmental issues, 69% of the Mexican
respondents and 68% of the U.S. respondents felt that such coopera-
tion had improved.

NOTES

1. This organization is based in the El Paso branch of the Federal
Reserve Bank of Dallas and is supported by San Diego State Uni-
versity (SDSU) and El Colegio de la Frontera Norte (COLEF) in
Baja California.

2. Negotiations on NAFTA began in 1991 and the agreement was
approved in 1993 by all three countries. During this period,
businesses began preparing to take advantage of the new business
environment that they expected to be establish upon implemen-
tation in January 1994.

3. Economic indicators include price indices, unemployment rates,
and various measures of production, sales, consumption, and bank-
ing activity. Quality-of-life indicators include measures of poverty,
literacy and educational attainment, housing, health, and sanita-
tion.

4. Other factors that intervened in the region’s economic evolution
during this period were the Mexican peso crisis of December 1994,
the strong expansion of the U.S. economy, and global economic
trends such as fluctuating oil prices and the Asian financial crises.

5. In the United States, completed questionnaires were obtained by
phoning the respondents first and then mailing the questionnaires
with follow-up phone calls, if necessary. In Mexico, the respondents
were personally interviewed.

6. While studies at the national level have attempted to assess the
overall impact of the agreement, very few studies have been devot-

68



The U.S.-Mexican Border Economy in the NAFTA Era

ed to assessing its impact on the border region (see Patrick 1996
and Peach and Adkisson 2000).

7. Despite historically high in-migration rates, two-thirds of the bor-
der region’s population change between 1990 and 1998 can be
attributed to natural increase (Peach’s calculations based on Census
Bureau estimates).

8. For this reason, the NAFTA side agreement on the environment
provided for two new institutions, the North American Develop-
ment Bank (NADB) and the Border Environment Cooperation
Commission (BECC).
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IV

Natural Capitalism on the
U.S.—Mexican Border

Michael Kinsley, Hunter Lovins, and Mark ]. Spalding

EXECUTIVE SUMMARY

Some commentators argue that the driving force behind the booming
U.S.—Mexican border economy is low-cost labor and lax environmen-
tal controls. If they are correct—and there is certainly evidence to sup-
port their claims regarding labor—the resulting social and environ-
mental distress rampant on the border suggests that an alternative is
needed. However, alternatives are hard to come by. The border region
by some estimations has already exceeded nature’s carrying capacity.
The environment and local natural resources can no longer continue
to support so many industries, people, and their respective wastes.
Clearly, assembly plants are ecologically ill-located in the binational
zone that is bereft of water, energy, and most natural resources needed
in manufacturing. At present, these assembly plants and agriculture
predominate as the industrial base and, in some parts of the region, are
the sole economic engine. In short, a complete rethinking of the type
and intensity of economic activity and human settlement in the bina-
tional zone must be undertaken.

The good news is that there is an approach that can provide eco-
nomic vitality without continuing to create unmanageable problems.
The rapidly emerging practice of natural capitalism offers a new
approach to business and economic development that improves profits

and competitiveness while protecting living systems. Simple changes
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to the way businesses are run, built on advanced techniques for using
resources more productively, can yield startling benefits both for
today’s shareholders and for future generations. Also, straightforward
changes in the way community decisions are made—making them
more transparent, democratic, and based on realistic examination of
the full range of benefits and costs—can result in greater social equi-
ty, environmental restoration, and economic prosperity.

This approach is called natural capitalism because it enables compa-
nies to behave as if the largest category of capital—nature’s ecosystem
services—is properly valued. Everyone knows that living systems pro-
vide us with indispensable products—such natural resources as oil,
water, trees, fish, soil, and air. Less obvious is that they also provide us
with such equally essential services as storage and cycling of fresh
water, flood control, climatic stability, and detoxification of human
and industrial waste. Though these services are fundamental to busi-
ness and human life, some of the systems along the border that pro-
vide such services are already nearing depletion, and most others are
declining, some rapidly. Many have no known substitutes. Unfortu-
nately, the cost of destroying ecosystem services may become apparent
only when the services break down, such as with the devastating 1993
Tijuana flood when many lives, homes, and businesses were lost in
landslides precipitated by poor planning and development.

Fortunately, the practice of natural capitalism can protect living sys-
tems while offering superior opportunities. It involves four shifts in
the way business and economic development is conducted.

The first shift is to dramatically increase the productivity with
which resources are used. Through fundamental changes in both tech-
nology and production design, farsighted companies are implementing
ways to make energy, water, and materials stretch many times further
than they do today. Such savings pay for themselves and often yield
higher profits. Similar increases in resource productivity also build
local economies, but in ways that distribute benefits widely in the
community by increasing self-reliance and reducing family costs. The
very fabric of a local economy can become more productive and gen-
erate more wealth through such efforts as vendor matching, business
mentoring, import substitution, increasing local business ownership,
and managing growth. Fortunately, it seems that the binational zone’s
businesses are approaching a level of maturity such that “industrial
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ecology” and systems approaches may be practical even though the vast
majority are assembly-oriented.

The second shift in practice is to apply biologically inspired pro-
duction models, not only to reduce waste, but also to eliminate the
very concept of waste. In the closed-loop production systems of indus-
trial ecology, every output either is returned to the ecosystem as a
nutrient or becomes an input in manufacturing another product. Such
systems often can be designed to eliminate the use of toxic materials.
As waste and toxins are reduced—used as inputs or energy sources and
eliminated—so are costs. Similarly, communities can identify business
opportunities in local material, energy, and waste streams and match
those opportunities with local businesses. Benefits include more jobs,
lower costs, prolonged landfill life, and reduced pollution. Biological
systems are powerful models for programs to retain and expand busi-
ness, salvage buildings, and design and control growth effectively.

The third shift toward natural capitalism is to adopt a solutions-
based business model. The traditional manufacturing model rests on
the sale of goods. In the new model, value is instead delivered as a con-
tinuous flow of services. Companies that are part of the “solutions
economy” provide what customers truly want: quality, utility, and con-
tinuous performance instead of just more goods. For example, most
offices buy copying services, not copiers. Creative communities will
begin to assist local businesses in shifting from product sales to serv-
ice leasing.

In the fourth shift, business and communities reinvest in natural
capital to restore and sustain ecosystems so that they can produce both
vital life-support services and biological resources. The future’s
strongest competitors will be communities and businesses that recog-
nize their success is based on a full complement of ecosystem services.

Pressures to move toward natural capitalism are mounting. As
human needs expand, the costs engendered by deteriorating ecosys-
tems rise and the environmental awareness of consumers increases.
This is not philosophical speculation, but the reality facing most
major businesses. Consumer perceptions of environmental practices
are dramatically affecting the market positions of major companies
and their suppliers. For example, Home Depot recently responded to
public pressure to buy its lumber from certified sustainable forests.

As parts of international supply chains, industries along the
U.S.—Mexican border are no exception to the rule that industry must
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adapt to change. Regardless of whether Mexico’s environmental regu-
lations are poorly enforced, many of these suppliers will be required by
their buyers to continuously improve their environmental practices.
Increasingly, stockholder, consumer, and environmental groups are
targeting individual corporations to demand changes in environmental
practices, processes, and supply-chain relationships. Among the prin-
cipal missions of engineers and middle managers in the most innova-
tive multinational companies are to anticipate regulations and con-
sumer perceptions worldwide, to redesign products and processes
accordingly, and to notify suppliers that they also must change. Opti-
mally, there would be a circumstance in which there was pretreatment
of supplies to the maquiladoras so that no packaging, byproducts, or
toxic materials were delivered or ever needed to be repatriated to their
country of origin.'

Suppliers that have improved their practices ahead of these changes
will be far better positioned in the world economy. They know that
defining problems narrowly, without identifying their deeper causes or
connections, merely shifts problems and obscures solutions. They are
systems thinkers who uncover lasting, elegantly frugal solutions with
multiple benefits, including strengthened competitiveness.

Natural capitalist economic development links people from indus-
try, the local government, and the neighborhood. It optimizes the
local wealth-creating capacity of the whole community. It does not
merely seek to spin the local economy as fast as possible. Rather, it
builds a web of business relationships to create more jobs, income, and

savings; cleaner air and water; and a more equitable distribution of the
fruits of local labor.

SuppLY CHAINS AND CONSUMER PERCEPTIONS

It is fashionable for corporate leaders to believe that their futures are
in their hands. All they have to do is run a tight ship and deliver value
to their shareholders and they will prosper. The concerns of others
outside the company are irrelevant to their jobs.

Such a belief is increasingly risky. In fact, the future of any compa-
ny depends not only on the ability to sell its products for less than
those products cost to make, but also on how its customers and others
perceive the behavior of the company. Increasingly, customers are
scrutinizing the environmental performance of companies. For exam-

74



Natural Capitalism on the U.S.-Mexican Border

ple, maquiladoras have found themselves under a spotlight for a num-
ber of years as environmentalists in the United States and Mexico have
identified and pressed for change in inputs, processes, and waste han-
dling. Thus, any company that wishes to remain competitive in global
trade, even a small supplier located where environmental regulations
are lenient or poorly enforced, is subject to rigorous environmental
policies.

Likewise, until the NAFTA debates, the maquiladoras along the
U.S.—Mexican border, as anonymous links in international supply
chains, could hardly have been faulted for thinking that they were
immune to such pressures. However, each link in the chain is vulner-
able to public perceptions. Thus, during the NAFTA debates, social
and environmental groups demonstrated against the environmental
harm resulting from the lax environmental enforcement in the border
free trade zone, calling the maquiladoras the key culprits (Spalding
and Stern 1996). Since that time, things have begun to change:

While maquiladoras do not account for a majority of
toxic waste production in Mexico and are not the sole
cause of environmental degradation in the binational
borderlands, they represent one of Mexico’s struggles for
economic growth often at the expense of the environ-
ment. Maquiladoras have been agents of environmental
degradation in the binational borderlands; however, due
to strengthened environmental institutions, laws, and
mechanisms the opportunity exists to improve efforts at
environmental control in the U.S.—Mexican border
region (Schauer 2000, 1).

Increased bilateral trade under NAFTA has led to economic growth, but
this does not necessarily equate to sustainable economic development.
Although there are now over 2,000 maquiladoras employing 1.2 million
workers, these jobs have not brought a fair distribution of wealth to most
border residents. An analysis demonstrates that while maquiladoras create
jobs, they have minimal incorporation of national inputs (less than 2%),
low value added, minimal technology transfer, and result in a contraction
of regional wages. The companies that establish maquiladoras essentially
capitalize on cheap labor while not producing a significant degree of inte-
gration with the larger Mexican economy (Schauer 2000, 2-3).
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Recently, the Rocky Mountain Institute was invited to help a team
of engineers and middle managers from a major multinational elec-
tronics firm. Central to the team’s daily work is anticipating regula-
tions and consumer perceptions across North America and Europe.
When they see a change coming—a potential new regulation or a
change in consumer perception—they look for ways to accommodate
that change early, on their terms, and less expensively than a new reg-
ulation might require. This team knows that if they wait until a regu-
lation is instituted or a boycott is mounted, the company’s risk and
costs will multiply. The latest challenge is to implement the concepts
of environmental sustainability across the company, not because they
are environmentalists, but because they believe this will underpin the
company’s future profits.

One of the team’s chief responsibilities is notifying their suppliers
that they also must change. Many suppliers have developed little or no
capacity to improve their environmental performance, regardless of
regulations. Such companies can suddenly find themselves in big trou-
ble, scurrying to build capacity to respond. If they fail, they will most
likely be cut from the supply chain.

This is not a temporary phenomenon. Ten years ago, Business Week
reported that many corporations now regard government pollution
limits as minimum standards. Such companies seek to do better than
to simply meet minimal compliance levels and try to position them-
selves to meet future changes in policy (Smith and Cahan 1990). In
1993, The Economist argued that society is entering “the era of corpo-
rate image, in which consumers will increasingly make purchases on
the basis of a firm’s whole role in society: how it treats employees,
shareholders, and local neighborhoods” (Advertising 1993).

Sooner or later, maquiladoras and other businesses along the border
will be required by buyers of their products, including consumers, to
comply with environmental conditions that are independent of, and
often tougher than, governmental regulations. Border region business-
es including maquiladoras and their suppliers, who anticipate these
requirements can implement them on their own terms, less expensive-
ly, and without disrupting their operations. Smart companies are find-
ing that this process also affords ways of increasing the efficiency and
profitability of their operations because as they reduce inputs and
waste while increasing use of byproducts, their operating costs go
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down. Industry can do much to head off government regulation and
enforcement, yet little to prevent rapid shifts in consumer perceptions.

Even industry giants are subject to this phenomenon. For example,
Monsanto, a large company that is stunningly influential in several
countries, may find that it has little influence in other countries that
are home to thousands, even millions, of its consumers. If that second
group of countries develops a strict new regulation, the company real-
istically cannot redesign its products for only that portion of its mar-
ket. It must either give up that market or change its products for all
consumers. This can happen even within countries. When California
instituted energy-efficiency requirements for refrigerators, manufac-
turers were compelled to redesign all their products, not just those
headed for the West Coast.>

So, what might buyers require border suppliers to do? Because the
reports of border environmental degradation are now well document-
ed,’ it is a good bet that many actions will be required. For example,
companies will be forced to find safe ways to store or dispose haz-
ardous materials. They will have to demonstrate that they will no
longer pollute the air, rivers, and groundwater. They may be forced to
stop using hazardous materials entirely.

Managers of some border industries will probably regard such envi-
ronmental pressures as threats. However, managers who have experi-
ence with these questions would disagree. Many companies regard
environmental policies as opportunities, ways for their companies to
improve competitiveness, upgrade products, and increase profits. And
they are not alone. In Costing the Earth: The Challenge for Govern-
ments, the Opportunities for Business, Frances Cairncross, editor of The
Economist, demonstrates that the rise of environmental concern is
“perhaps the biggest opportunity for enterprise and invention the
industrial world has ever seen” (1992). One encouraging sign of recog-
nition of this opportunity in the border region is the Seven Principles
of Environmental Stewardship for the 21st Century, drafted by the U.S.
EPA, the U.S.-Mexican Chamber of Commerce, the Office of the
Mexican Federal Attorney for Environmental Protection, and the Bor-
der Environment Cooperation Commission. These principles urge
industries to take voluntary action beyond simply complying with
environmental regulations, and to invest in natural capital outside
their doors.*
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ESSENTIAL SERVICES FROM LIVING SYSTEMS

One business opportunity arises from the recognition that long-term
competitiveness depends not only upon the viability of manufactured
and financial capital, but also of natural capital. Everyone knows that
living systems provide indispensable products—such natural resources
as oil, water, trees, fish, soil, and air. However this is only half of what
makes up natural capital. Less obvious is that it also provides such
equally essential ecosystem services as:

e Storage and cycling of fresh water.
Cooling from shade trees.
Flood control by root systems.
Purification of water through wetlands.
Purification of air by leaves.
Storage and recycling of nutrients in roots.
Sequestration and detoxification of human and industrial waste
through wetlands and ground filtration.

e Pest and disease control by insects, birds, bats, and other
organisms.

e Formation of topsoil and maintenance of soil fertility.’

Even in the arid border region, riparian and estuarine wetlands pro-
vide habitat, sources of nutrients, absorbent space during floods, nurs-
ery refuge for marine and fresh water species, and assimilation of in-
stream toxins, contaminants, and sediments.

Most of these services underpin the ability of business to exist as
well as to maintain human life. Unfortunately, along the border many
of these ecosystem services are declining, or are being outstripped by
population growth—some rapidly. Worse, many have no known sub-
stitutes. The only businesses that do not share the risk of losing these
services are those that intend to simply move and leave their mess
behind. Such behavior makes a company vulnerable to the market
forces described earlier.

Unfortunately, the cost of destroying ecosystem services may become
apparent only when the services break down. For example, in 1993 a
flood devastated parts of Tijuana. On its face, such an event may seem
like just another natural disaster. However, how natural was it? The
area has been subject to occasional downpours for centuries, yet this
time the volume of rainfall was more than typical. The result was more
disastrous than past floods because cattle ranching, dry farming, sand
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and gravel mining, and haphazard urbanization had removed the nat-
ural vegetation that had previously captured runoff upstream. The loss
of life and property resulted because of the loss of these ecosystem
services. With good intentions, people planted crops, raised livestock,
mined, and built modest dwellings to improve their lives. However,
while the value of these activities was obvious, the value of declining
vital ecosystem services was not considered. Because the value of the
ecosystem services is not counted on any balance sheet, each person
optimizes his or her part of the larger system, ignoring the overall sys-
tem. Ignoring the whole system is bad for people and bad for business.

NATURAL CAPITALISM

The rapidly emerging practice of natural capitalism offers a new
approach for enhancing business profitability while protecting ecosys-
tem services and the future. Because it improves profits and competi-
tiveness, it is attractive to those who have not yet recognized the value
of ecosystem services. Simple changes to the way businesses are run,
built on advanced techniques for using resources more productively,
can yield startling benefits both for today’s shareholders and for future
generations.

This approach is called natural capitalism because it enables compa-
nies to behave as if the largest category of capital—nature’s ecosystem
services—is properly valued. The journey to natural capitalism
involves four strongly intertwined and synergistic shifts in business
practices: dramatically increase the productivity of natural capital,
shift to biologically inspired production models, move to a solutions-
based business model, and reinvest in natural capital.

Dramatically Increase the Productivity of Natural
Capital

Reducing the wasteful and destructive flow of resources represents a
major business opportunity. Through fundamental changes in both
production and technology design, farsighted companies are develop-
ing ways to make such natural resources as energy, minerals, water, and
forests stretch 5, 10, even 100 times further than they do today. These
major resource savings often yield higher profits than small resource
savings do. Such investments are not only paid for over time from the
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but also in many cases may actually reduce initial capital

investment. A few examples:

Sony de Tijuana Este reduced the size of a component of one of
their televisions, substantially reducing plastic material use,
material costs, and wastes.®

A new building in Bangkok was designed to save 90% of its air-
conditioning costs with no additional building costs.
Cost-effective retrofits to a California office saved 97% of its
air-conditioning costs.

A comprehensive efficiency retrofit of electrical motors typical-
ly saves about half their energy consumption and pays back in
around 16 months.

An innovative design developed by Davis Energy Group uses
engineered wood products to reduce the amount of wood need-
ed in a stud wall by 70%. The walls are stronger, cheaper, more
stable, and insulated twice as well, enabling the elimination of
cooling equipment in a climate that reaches 113° E.

Skilled retrofits have saved 70-95% of office, warehouse, and
retail lighting energy, yet the light quality is more attractive
and the occupants can see better. Such measures typically
increase labor productivity by 6-16%

Pacific Coca-Cola reduced a can line’s need for rinse water by
79% by using air instead of water to clean the insides of cans
before filling.

A north German manufacturer of paper products almost elimi-
nated its water use by completely recycling its base supply in a
sophisticated process that successfully sediments, floats, and
filters the fiber and particulate loads from the water.

Gillette reduced the water used in the production of razor

blades by 97% and that used in the production of pens by
90%.’

Advanced resource productivity is driven by the same logic as was
the Industrial Revolution. Mass production incorporated the use of
ecosystem services and machines to make people 100 times more pro-
ductive because the relative scarcity of people was limiting progress.
Today the pattern of scarcity has shifted to just the opposite—abun-
dant people and scarce natural capital. Profit-maximizing capitalists
will now economize on the scarce resource—namely, natural capital.
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Shift to Biologically Inspired Production Models

Natural capitalism seeks not merely to reduce waste, but to eliminate
the very concept of it. In closed-loop production systems modeled on
nature’s designs, every output is either returned harmlessly to the
ecosystem as a nutrient (e.g., compost) or becomes a material in the
manufacturing process of another product. Such systems often can be
advantageously designed to eliminate the use of toxic materials, which
hamper nature’s ability to reprocess materials. The following are some
examples of corporations that have applied such models:

e Hasbro Manufacturing Services’ Juguetrenes plant in Tijuana
saved $230,000 per year by classifying, regrinding, and selling
plastic wastes to recyclers.®

e Sony de Tijuana Este has increased its volume of recycled mate-
rial by 45% annually since 1993. Combined revenue and cost
avoidance in 1995 was $500,000.°

e Interface’s Solenium carpet lasts four times longer and uses
40% less material than ordinary carpet, reducing its materials
intensity by 86%, and it does not contain the toxic materials
typically found in carpet. Sixty-seven million dollars of the
company’s 1994-1998 revenue increase is directly attributable
to its 60% reduction in landfill waste. Interface intends to
eliminate all waste in its traditionally waste-intensive business,
power its factories with renewable energy, and get its feedstock
from renewable materials.

e Productos de Consumo Electrénicos Philips in Ciudad Judrez
donates wood and metal pallets, wood from crates, cardboard
from packaging, and Styrofoam to needy families for use in
home building. Philips employees donate their time to help
build the structures.'

e In 1996, the U.S. remanufacturing industry reported revenues
of $53 billion, more than consumer durables manufacturing
(appliances, furniture, and audio, video, farm, and garden
equipment)."’

The emerging discipline of industrial ecology is closed-loop produc-
tion applied at the scale of a facility or an industrial park. The follow-
ing are some examples of such facilities:

e Namibian Breweries, the zero-emissions brewery in Tsumeb,
Namibia, is a facility-scale industrial ecosystem that employs
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four times the people and produces seven times the food, fuel,
and fertilizer of conventional operations. It produces not only
beer, but mushrooms grown on spent fermentation grain, and
chicken feed made from earthworms. The fermentation process
is fired by methane generated by a chicken-waste digester. The
brewery also sells eight varieties of fish that are fed digester
waste and reared in ponds filled with brewery wastewater.

e Kalundborg, Denmark, is the site of the leading example of an
industrial ecosystem park consisting of several businesses in one
community, each of which uses the waste from another busi-
ness. It is being imitated in places such as Londonderry, New
Hampshire; Chattanooga, Tennessee; and Monterrey, Mexico.

One cannot help but wonder what business opportunities lie in the
waste and hazardous materials now being dumped along the border.
One important task is to evaluate their usefulness as inputs into local
businesses and determine ways to create closed-loop industrial ecosys-
tems in the many maquiladora industrial parks within the border
region.

Move to a Solutions-Based Business Model

The business model of traditional manufacturing rests on the sale of
goods. In the new natural capitalist model, businesses instead deliver
a continuous flow of services—such as providing illumination rather
than selling light bulbs. Services are delivered, too, within a relation-
ship that aligns the interests of providers and customers in ways that
reward them for continuous improvement in implementing the first
two innovations of natural capitalism—resource productivity and
closed-loop manufacturing.

Companies that are part of such a solutions economy provide what
customers truly want: quality, utility, and continuous performance
instead of just more goods. For example, most offices buy copying
services (i.e., use of a copier, service of the copier, and upgrades, paper
supply, etc.,) not just copiers.

o Instead of simply selling elevators, the Schindler Elevator Cor-
poration sells lease contracts to design, install, maintain, and
upgrade internal transport systems.

e Under its Evergreen lease, Interface, Inc., no longer sells car-
pets but rather leases a floor covering service for a monthly fee,
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accepting responsibility for keeping the carpet fresh and clean.
Monthly inspections detect and replace worn carpet tiles.
Since, at most, 20% of an area typically shows at least 80% of
the wear, replacing worn tiles reduces the consumption of
materials by 80%. Combined with savings through its Soleni-
um product, Interface has achieved a 35-fold reduction in the
flow of materials, reducing the extraction of virgin materials,
and eliminating the production of vast quantities of waste.

The solutions model does not suggest that durable goods will no
longer be produced. On the contrary, in the solutions economy, goods
are so durable and valuable that companies prefer to keep and lease
them rather than sell them. Smart companies will adopt this approach
ahead of legislation like that now entering law in Germany and Japan,
which requires manufacturers to take back their products after their
useful life and recycle or remanufacture them.

When a company shifts from selling to leasing a product, it then
owns the product throughout its life cycle. Thus, the company’s rela-
tionship to the product shifts too. Durability, reusability, and non-
toxicity become attractive attributes that enhance profitability.

Reinvest in Natural Capital

In some circles, damage to the environment is regarded only as the loss
of non-essential amenities, or luxuries that are insignificant when
compared to the benefits of business and economic development.
Efforts to protect these “luxuries” have been characterized as elitist
and as unrealistic constraints on business. However, while some envi-
ronmental concerns may be aesthetic, the depletion of natural capital
is increasingly being recognized as a limiting factor on future eco-
nomic productivity.

Along the border, air and water pollution and the accumulation of
hazardous materials have negative effects on human health, ecological
systems, and business. As any prudent capitalist knows, businesses
must reinvest in restoring and enhancing the natural capital so that it
can continue to produce both vital life-support services and biological
resources. Pressures to do so are mounting. As human needs expand,
the costs engendered by deteriorating ecosystems rise and the environ-
mental awareness of consumers increases. Fortunately, these pressures
all create business value. Some examples include the following:
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e Thousands of ranchers are improving both their range and their
profits using a grazing technique developed by Allan Savory of
the Center for Holistic Management in Albuquerque, New
Mexico. Savory’s approach raises the carrying capacity of range-
lands, which have often been degraded, not by overgrazing, but
by undergrazing and incorrect grazing. This technique keeps
the cattle moving from place to place, grazing intensively but
briefly at one site, so that they mimic the dense but constantly
moving herds of native grazing animals that co-evolved with the
grasslands.

The Ecoparque project uses reclaimed water treated by a non-
chemical, nonmechanical treatment facility for irrigation pur-
poses. Thus, each liter of treated reclaimed water that is used
frees up an equal amount of potable water for the people of
Tijuana.

The Ojinaga pilot study, highlighted in Figure 1, demonstrates
a reinvestment in natural capital through better handling of
wastes combined with land reclamation and habitat restoration.

Figure 1: Pilot Study for an Integrated Waste Treatment
and Disposal System along the U.S.-Mexican Border:
Land Reclamation and Habitat Restoration

Ojinaga Community as a Prototype

The full-scale design integrates waste treatment and disposal with
simultaneous biomass production for energy and fiber. Using the border
community of Ojinaga, Mexico, as a test case, local municipal wastewater
and currently underutilized irrigation water is applied to areas planted

with fast-growing woody crops like Eucalyptus. The result improved the
quality of water discharged to the Rio Grande and enhanced growth of the
biomass species. For this study, existing four- and five-year-old test plots of
Eucalyptus are used as sites for wastewater applications. Monitoring
systems provide data regarding quality improvement of the discharge water.
Field plot measurements over a growing season detected any biomass yield
improvement due to the irrigation with the enriched wastewater. Survival
of the three species was excellent, averaging 99% for Eucalyptus, 97% for
Robinia, and 93% for the Populus cuttings. The dried sludge from the old
lagoon contains 35% calcium carbonate and only 8% organic matter. It is
neither beneficial as a fertilizer nor hazardous from heavy metal
contamination. Small communities can use this technique to reduce or
eliminate contamination of waterways. In addition, this approach has the

potential to generate a substantial revenue stream from the sale of the
biomass.
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e John Todd’s biological “Living Machines” treatment facilities
turn sewage and septage into exceptionally clean water, while
creating flower gardens, an attractive tourist venue, and other
byproducts, with no toxicity, no odor, and reduced capital
costs.'?

e A half century ago, Port Angeles, Washington, like many towns
seeking development, built a seawall along the beaches, rocks,
and wetlands that face the Strait of Juan de Fuca. Behind the
seawall, an industrial site was created, which became home to a
timber mill and its millpond, among other facilities. For years,
rafts of cedar logs were towed to Port Angeles and into the
millpond. However, a few years ago, the mill switched its raw
material to cottonwood, which stinks. As trucks and forklifts
inefficiently skirted the millpond, it became a $150,000 annu-
al liability. However, Port Authority officials decided to take
advantage of an opportunity: they would excavate a portion of
the industrial site near the pond where there had once been an
estuary, dump the excavated material into the millpond, and
restore the estuary. The mill happily invested $180,000 moving
the fill. Then the townspeople and the U.S. Forest Service
restored the estuary. By reinvesting in natural capital, everyone
won. The mill received a return on its investment of around
300% while creating land for an $8 million expansion, which
created 30 permanent jobs. The restored estuary is not only a
vital natural habitat, it is a town park and a buffer between the
tourist areas of downtown and the industrial site.

SYSTEMS THINKING

At the heart of natural capitalism is an approach to problem solving
called whole systems thinking. Designers and decision makers too often
define problems narrowly, without identifying their deeper causes or
connections. This merely shifts or multiplies problems and obscures
solutions. In contrast, systems thinking typically reveals lasting, ele-
gantly frugal solutions with multiple benefits, which enable decision
makers to transcend ideological battles, cross the boundaries of occu-
pation and discipline, and unite all parties around shared goals.

Port Angeles officials could have narrowly focused their tasks on
optimizing the port’s market position. However, as systems thinkers,
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they sought ways to optimize the whole system and, in doing so, devel-
oped a brilliant yet simple solution that made all parties winners and
restored an ecosystem.

Systems thinkers are hard at work at Interface too. They could run
their business the way it has always been done—sell carpet and make
money. Instead, they are exploring the entire value chain of carpet pro-
duction, from virgin materials through to discarded materials. Instead
of regarding the tons of carpet that usually end up in the landfill as
someone else’s problem, they embrace it and many other problems in
their value chain as business opportunities. The outcome is more prof-
it and a healthier environment.

DEVELOPMENT AND EXPANSION

Growth and industrial recruitment are the usual strategies chosen for
economic development on the U.S.—Mexican border. New jobs, rather
than increased wages or career advancement, are falsely considered the
measure of success. While these strategies succeed in some circum-
stances, in others they generate substantial uncounted costs, such as
pollution and loss in vitality of ecosystem services. Though these costs
can undermine economic prosperity, they are seldom considered in
decision making.

Even the creation of some new jobs may generate a net economic
loss. According to one analyst, “entry level [jobs] often require more in
government services than they contribute in taxes.” Some of the gov-
ernment programs include very expensive social services, such as indi-
gent health care and subsidized housing. Conventional strategies vir-
tually never attempt to optimize the whole community as a system to
be sustained over the long run (Ganster, Sweedler, and Clement 2000).

Systems thinking can inform this dilemma. It is just as applicable to
a community’s economy as it is to industrial processes. Unfortunately,
like old industrial thinking, the conventional approach to economic
development is to optimize an individual piece of the system. For
example, some local officials will focus narrowly on recruiting a new
company regardless of its effects on the community. This is not to sug-
gest that business recruitment is always disadvantageous to a commu-
nity. On the contrary, it has been and can continue to be beneficial in
many circumstances. However, when tax breaks, land, and infrastruc-
ture are offered with the sole purpose of securing jobs without consid-
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ering costs, the long-term consequences to the community and envi-
ronment can be serious.

One area of confusion in the U.S. debate on growth is the word
itself. Discussions about growth issues can proceed effectively only
when the term is defined. In this context, growth actually has two
meanings: expansion and development. Physical enlargement—more
people, infrastructure, buildings, subdivisions, malls, etc., which may
or may not benefit the community—is called expansion. In contrast,
development means betterment: living-wage jobs, increased income,
greater savings, and excellent quality of life. Ganster, Sweedler, and
Clement (2000) distinguish between these two concepts in the paper,
“Development, Growth, and the Future of the Border Environment.”

THROUGHPUT

One concept that helps to clarify the distinction between expansion
and development, and the health of such large systems as companies,
ecosystems, and communities, is that of throughput. Throughput is
the rate at which goods and services flow through an economy, and
the rate at which resources are turned into waste. To help illustrate
how throughput informs issues of development and expansion, con-
sider the following exchange between a recently unemployed engi-
neer and his wife:
Undaunted by the downsizing of his company, an engi-
neer buys a truck and a load of vegetables to sell by the
highway. After a terrific day, he’s sold out. Back home, he
gushes to his wife about his success:
“How much did you earn?” she asks.
“Eighteen hundred bucks,” he crows.
“And how much did you pay for the veggies?”
Punching his calculator, he hesitantly announces,
“Two thousand.”

“Hmm,” she says, “there seems to be a problem.”
Dreamily, he says, “Yeah, I need a bigger truck.”

The engineer is intoxicated by revenue. However, most business peo-
ple know that what counts is profit. Yet, even smart business people
often neglect to calculate net gain when promoting economic develop-
ment. They seek to spin the economy as fast as possible—harvesting
more grain or trees, making more widgets, building more subdivisions,
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attracting more tourists. Community leaders should ask themselves if
increased throughput provides a net gain—that is, does it increase the
well-being of citizens and strengthen the community? Does continu-
ously increasing throughput leave a viable economy for their grand-
children, or is it an illusion that, like the case of the engineer, feels
good in the short term but hurts later on? These are not simple ques-
tions. However, answers can be found by soberly comparing the eco-
nomic, community, and environmental costs with the benefits of spe-
cific growth proposals. Increasing throughput does not necessarily lead
to development, nor to community prosperity and a higher quality of
life. This is especially true in the border region where much of the
industry provides very little added value.

Unfortunately, community and environmental factors are seldom
considered. Intoxicated by the prospect of an increase in throughput,
growth boosters often ignore such costs as traffic congestion, declining
schools and other public services, increasing taxes, groundwater pollu-
tion, depleted soils, and housing that residents can no longer afford.
In a mature economy, each additional unit of industrial production
can create a net loss that boosters assume will be made up in volume.

NATURAL CAPITALIST DEVELOPMENT

The distinction between expansion and development, and the concept
of throughput are important for two reasons: first, as mentioned,
many expansion options increase throughput but do not improve the
community or its environment. Second, and less obvious, many devel-
opment opportunities require little or no expansion. Those opportu-
nities are part of natural capitalist development.

Natural capitalism offers a unique way to bring a community
together. It is attractive to business people because it offers ways to
strengthen competitiveness while enhancing livability and reducing
environmental impacts. And, in the border region, some of these qual-
ity-of-life issues and environmental impacts reach down to basic
human health and survival. Innovative businesses can lead communi-
ties in adopting these principles and setting examples.

Natural capitalist development is a powerful strategy for economic
development—a route to increased jobs, income, commerce, savings,
equity, and community well-being that does not necessarily require
community expansion. Because this kind of development proceeds
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independent of increases in the size of a community, it is attractive to
both booming and declining communities. Unlike conventional
expansion schemes that concentrate benefits in one or two places
assuming that benefits will trickle down to everyone, natural capitalist
development distributes benefits widely across the community.

The journey to natural capitalist development involves four inter-
related shifts in community decision making, similar to those
described earlier for natural capitalist businesses. Listed under each are
several representative community activities or programs. Many are
well known, others innovative. Most of the listed activities require lit-
tle or no community expansion. While not all apply to every commu-
nity on the border, the length of this list indicates the untapped
wealth-generating potential in virtually every community.

Invest in Resource Productivity

A local economy is like a bucket that the community would like to fill
to overflowing.'> Growth and business recruitments are attempts to do
so. Yet, economic buckets invariably have holes in them through which
dollars leak. Inefficiently using local resources—human, natural, and
business—enlarges those holes.

Focusing entirely on more ways to fill the bucket ignores vast oppor-
tunities. Strategies that plug these leaks also increase self-reliance.
They reduce the costs of doing business, and they also cut the costs of
supplying the basic necessities, thereby becoming especially valuable
in areas with large numbers of low-income people. Notice that “leaks”
identified here are far more extensive than the narrowly defined “retail
leakage.”

Smart communities seek profitable ways to keep the bucket full by
plugging unnecessary leaks in one or more of the following ways:

Water Efficiency

The Los Angeles Department of Water and Power had to find ways to
squeeze more work out of their available water supply. They worked
with a grassroots group called Mothers of East Los Angeles, who mar-
keted a low-flush-toilet retrofit program that installed 270,000 toilets
in three years; returned $4 million to the neighborhoods in jobs, water
bill savings, and community programs; and saves over 3.4 billion gal-
lons of water every year. Efficiency programs do not curtail use; they
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make existing uses smarter. Well-designed community efficiency pro-
grams can cost-effectively reduce water use by as much as 40%. The
border is ripe for efficiency investments. Del Rio, Texas, recently
discovered that approximately half of its water was lost between the
source and the household tap. Stemming this loss saved the commu-
nity a significant amount of money that it otherwise would have had
to invest in a new water system.

Energy Efficiency

Energy efficiency programs will create local jobs and save millions of
dollars in any community. The city of Sacramento, California, invest-
ed $59 million to save electricity. This enabled utility customers to
save nearly that same amount. The program created 880 direct jobs
and increased regional income by $124 million. Though energy is a
small portion of total costs, saving energy will provide a significant
contribution to company profits and community economic progress.
As energy shortages develop in Mexico’s northern border cities and as
rates increase dramatically, maquiladoras will realize big cost savings
by investmenting in energy efficiency programs.

Local Business Ownership

Local ownership increases the wealth-creating power of each transac-
tion. Land trusts and community stock corporations can ensure per-
manent local ownership of businesses by buying local buildings and
renting only to residents (at cost). One example is the Green Bay Pack-
ers organization, which is the only publically owned NFL football
team. The majority stockholders are Wisconsin residents who can
never sell the team to another city.

Import Substitution

Replacing imports with local products and services also helps local
economies while promoting the efficient use of resources. For exam-
ple, high school students in tiny Tropic, Utah, who were seeking
ideas for a business start-up, noticed tourists buying bottled water
from France. They then bottled local spring water and labeled it with
a photo of nearby Bryce Canyon. While import substitution was
practiced in Mexico for years, it focused on closing out the global
market and on the protection of domestic industries rather than the
use of appropriate local products and services that are efficient eco-
nomic substitutes for imports.
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Vendor Matching

A program that links local buyers with local suppliers was implement-
ed in Eugene, Oregon, creating 100 jobs in its first year without any
physical expansion of the city. As the border region continues to
mature, there will be greater opportunities to pursue vendor matching.
Until now, the only matching done was finding labor for labor-inten-
sive assembly operations. Thus, there was a delay while suppliers
moved into the area, which had previously been lacking in industry of
any kind.

Microcredit

Many low-income and impoverished people have the skills but lack the
credit to start a business. Tailored to very small, often home-based,
start-up businesses, microloans are not given by most conventional
banks because each transaction is too small to be profitable. Usually
offered by nonprofit organizations in conjunction with basic business
training, microcredit often provides a way out of poverty. For the bor-
der region, perhaps some private firms could support such non-profit
activity, which is currently much too small to meet the demand.

Downtown Revitalization
Such projects reduce economic leakage, build pride, encourage infill
development, preserve culture, celebrate history, reuse resources, and

reduce traffic congestion.

Community Supported Agriculture (CSA)

CSA providers contract directly with their customers, who receive
shares in that year’s produce. Such programs provide capital to pre-
serve local farms, increase productivity, and reduce costs. Understand-
ably, due to extremely limited water supplies, this concept will have
limited applicability in the border region. However, those communi-
ties that can promote CSA should do so.

Business Mentoring

These programs enable veteran business people to “adopt” start-up
businesses, giving rookie proprietors someone to talk with when things
go wrong, helping them to understand and avoid pitfalls. Mentoring
programs significantly reduce the high failure rate of start-ups. If this
is done in a transboundary model, there must be an exercise in caution
to avoid patronization and cultural insensitivity.
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Community Development Corporations
Community development corporations employ business skills and

tools to benefit the overall community through such efforts as devel-
oping affordable housing.

Business Visitation Programs
Visitation programs enlist local leaders to visit businesses to determine
needs and concerns. Visitation also allows proprietors to offer sugges-

tions to local governments and organizations regarding policy changes
that could benefit local business.

Growth Management

In the United States, tax revenues collected from subdivisions in pre-
viously undeveloped areas are virtually never sufficient to pay for the
needed public services. As a result, taxpayers in already established
areas of the community unknowingly subsidize sprawl unless impact
or user fees are charged to those newly developing areas. Local gov-

ernments that do not charge for the full cost of expansion are degrad-
ing their economic future.

Local Currency

In Ithaca, New York, the local currency is accepted by 1,200 busi-
nesses and cannot be spent outside of the town. This encourages res-
idents to support their local businesses and recycle dollars within the
community. Community cash flow can also be captured through such

community enterprises as locally based credit cards, debit cards, and
phone service.

Shift to Biologically Inspired Economic Models
(Biomimicry)

To be competitive, communities must pursue development strategies
that analyze local material, energy, and waste streams; identify busi-
ness opportunities; and match those opportunities with local business-
es. Multiple benefits include more businesses and jobs, reduced
resource inputs (and, therefore, lower costs), prolonged life of the
local landfill, and reduced pollution. The transition to bioentrepre-
neurship has begun:
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Waste Matching

The industrial ecology concept can be applied at the regional scale as
well. Computer networks can make “virtual” industrial ecosystems
by matching wastes with potential buyers; examples under develop-
ment include state programs in New Hampshire and Michigan.
Efforts by the Environmental Defense Fund in Ciudad Judrez and
Brownsville-Matamoros seek “to develop a workable community of
manufacturing and service businesses that promotes economic effi-
ciency by facilitating interchanges of byproducts and wastes which one
company discards but another can use as a production input.” Anoth-
er excellent border effort is the Waste Wi$e program in Tijuana—San
Diego.

Building Salvage

Dismantling and reusing building components can be more cost effec-
tive than demolishing existing buildingsto rebuild new ones. Southern
California Gas saved $3.2 million or 30% of construction costs on an
office and education building by partly dismantling and reusing an
existing building. The finished building was constructed from 80%
recycled materials, keeping 350 tons of material out of landfills. The
Environmental Services Department building of the City of San Diego
was similarly salvaged and is now a green building.

Advanced Business Retention and Expansion Programs

Such programs are designed to mimic biological systems by enhancing
adaptation, competition, interrelationships, and information flow.
Littleton, Colorado’s, program created jobs at six times the rate of its
earlier business recruitment efforts by offering such services as prob-
lem research, competitor analysis, industry trend monitoring, video

conferencing, training, and market mapping.

Flexible Business Networks

Several small businesses will form partnerships on contracts that are
too big for any one of them, thus allowing them to compete with larg-
er companies and expand their client list. These agreements mimic
biological systems as a cooperative arrangement, similar to the hunt-
ing style of the coyote, who usually hunts on its own, yet will run in
packs when seeking larger game.
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Successful community design also mimics biological systems, as the
following examples illustrate:

Community Expansion Design

Community expansions can be designed more effectively by mixing
compatible land uses, clustering development, and infilling rather
than simply allowing sprawling growth. These strategies combined
with traditional community designs, multiple transportation modes,
and natural infrastructure (e.g., for drainage and sewage) are especial-
ly crucial in such rapidly expanding communities as those along the
border because they will reduce infrastructure costs by requiring fewer

extensions. In requiring fewer road extensions, infill can also reduce
air pollution.

Storm Water Capture

Encorporating storm water capture saves money, recharges groundwa-
ter, and reduces flooding. Developing structures to help rain soak into
the ground where it falls rather than collecting it into expensive cen-
tralized systems will also help eliminate pollution caused by over-
whelmed sanitary sewage systems. Examples of such design principles
include using permeable materials for parking lot surfaces, utilizing
natural swales, and reversing the channelization of streams. City plan-
ning department officials in Phoenix, Arizona, redesigned urban
watercourses with earth berms and natural vegetation to maximize
groundwater recharge while controlling floods.

Restrict Community Expansion

Tough zoning ordinances, urban growth boundaries, subdivision allot-
ment systems (that control growth rate), and community land trusts
are all means to restricting community expansion. Failure to do this
can result in unmanageable, unfinancible megacities.

Join the Solutions Economy

This fundamental change in the relationship between producer and
consumer boosts competitiveness by more directly addressing cus-
tomer needs. It also reduces materials input and pollution output and
enables the producers to increase profits while the consumer decreases
expenses. Waste is reduced, and fewer raw materials are required.
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Though the solutions economy is well underway, vast markets
remain unexplored. Exciting opportunities remain available to com-
munities that understand this new economy and assist appropriate
local businesses in shifting from product sales to service leasing. These
communities can offer incentives and support to local businesses that
make the shift to selling solutions instead of products.

Reinvest in Natural Capital

The future’s strongest competitors will be communities with a full
complement of ecosystem services. The Tijuana floods of 1993 are an
example of a community that suffered tragically, in part, due to the
loss of crucial ecosystem services. The following are some communities
that are working to improve their ecosystem services:

e Port Angeles, Washington, is an example of industry, communi-
ty, and government working together to restore an ecosystem
and strengthen business competitiveness and the local econo-
my. (See page 87 for a more detailed description.)

o Cities such as Curitiba, Brazil, are creating urban ecosystems in
the form of biodiverse parks that are home to birds, bats, and
frogs that eat many insects. The parks also help cool the city,
which improves the overall livability of the city.

e The city of Arcata, California, restored a 154-acre wetland and
uses it to treat urban wastewater. Salmon are being reared in the
resulting marsh. This wetland was created at a fraction of the
cost of conventional energy-intensive wastewater treatment sys-
tems. Other communities are protecting and enhancing vegeta-
tive cover, maintaining watersheds for flood control and drink-
ing water, and protecting groundwater from chemical

contamination.
BuiLDING CoMMUNITY CAPACITY

How can the border region implement natural capitalism? How can its
communities start on the road to a more sustainable development
strategy? First, the United States and Mexico should rally to support
the border region as has been done for other regions within the Unit-
ed States (the Everglades, the Great Lakes, the Hudson River Valley,
and the Chesapeake Bay, to name a few). The border region is a trade
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zone of national concern to both countries. However, a significant
majority of maquiladoras and other business investments in the region
are made by U.S. interests (i.e., this is a region of economic impor-
tance to the nation and should be “managed” accordingly). The low
wage production center at the border benefits all U.S. consumers.
NAFTA will not solve the environmental problems of the border
region because of unequal geographic distribution of its benefits and
harms. Thus, support and resources, including U.S. tax dollars, should
be supplied and spent within the region on both sides of the border.

Second, everyone in the community needs to become better
informed regarding current circumstances. Because Mexico lags
behind the United States in waste emissions data collection and pub-
lic dissemination of industrial waste management information, it is
difficult to know the harms done to the environment, the culprits, or
even the opportunities for solutions such as improving systems effi-
ciency or waste matching. For example, as a result of limited funding
and a severe lack of information, it is difficult for environmental offi-
cials to assist companies in complying with environmental regulations
or to enforce Mexico’s strict antipollution laws.'

Third, once properly funded and informed, the development of local
and regional leadership that will effectively help communities take
charge of the future and be a part of the new economy must be fos-
tered. In contrast, the “good old boy” approach to local governance
allows a small group to keep decisions to themselves and ridicules peo-
ple who discuss innovative ideas. Communities that cling to this out-
moded approach will be unable to keep up. Those who choose the first
option will develop effective qualities and techniques.

Leadership and Civic Capacity

Through training, events, and organizations, every community should
commit local resources to helping existing leaders understand new
ideas and creative ways of making decisions. Also, existing leadership
must nurture and train the next generation of leaders. “Currently,
municipal officials in Mexico are limited to three-year terms with no
re-election.... A solution to this would be to enact political reform to
allow municipal politicians to be re-elected to subsequent term(s).
This could have the effect of facilitating responsible long-term plan-
ning and coherent policy coordination” (Schauer 2000, 8-9).
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Knowledgeable Management

Leaders in rapidly expanding communities should respond as though
they were running an expanding company. Such leaders need to seek
creative advice and support and hire planning and management staff
who have experience with rapid change. Resisting change will not fore-
stall change. It just means that the community will be changed at the
whim of outside forces.

Collaborative Decision Making

Working relationships should be developed among public, private, and
nonprofit sectors. People from all walks of life should be thoroughly
involved in shaping important decisions, not just commenting on
decisions as they are about to be made.

Alternative Indicators of Success

Rather than relying exclusively on such traditional economic measures
as sales revenues and property values, community and environmental
indicators should be developed to fully understand the effects certain
decisions have and the direction in which the community is headed. If
such important community characteristics as the health of local
ecosystem services, noise, air quality, or newborn birth weight are not
measured, they will not be fully considered in decisions. The border
environmental indicators work of the U.S. Environmental Protection
Agency and SEMARNAP is a step in the right direction, as are the sus-
tainable development certification criteria established by the Border

Environment Cooperation Commission (BECC).
CONDUITS OR COMMUNITIES

Conditions on the border are an excellent example of incrementaliza-
tion and can be illustrated through the well-worn parable of the frog
and the saucepan: dropped into a pan of hot water, the frog instantly
jumps out. However, when placed in cool water that is gradually heat-
ed, the frog remains passive until it boils. Not noticing gradual
change, it is incrementalized to death.
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Though expansion of communities at the border is rapid by every
standard, the actual changes affect residents incrementally. While
“borderland residents are obvious stakeholders in the region in which
they drink the water and breathe the air...they have traditionally been
unorganized and lack a strong voice in binational borderland politics”
(Schauer 2000, 4). For example, if water quality gets slightly worse
each day, it is not enough to inspire consumers to organize to do
something about it. Leaders in such communities, whether knowingly
or not, are just letting the situation come to a head.

Current conditions and trends suggest that many border towns are
regarded by decision makers as little more than conduits for interna-
tional trade. Given the current capacity and willingness to tackle dif-
ficult problems, the projected 20-year population doubling will result
in intolerable pollution and human misery.

Decision makers can choose instead to respect border towns as real
communities. However, this path requires that important development
decisions consider the whole system—communities, the environment,
and the whole economy—and not just how to secure more jobs.

There are encouraging signs that such systemic thinking is begin-
ning to take place. The last few years have seen significant improve-
ments in cross-border cooperation regarding the environment. For
example, the Waste Wi$e program is reducing solid waste in the Tijua-
na-San Diego border region with business assistance, training, and
outreach, particularly to maquiladoras; U.S. agencies are supporting
and even funding environmental efforts in Mexico; and U.S. and
Canadian chemical engineers are reaching out to their colleagues in
Mexico.

These efforts are moving beyond conventional pollution treatment
measures. To reach full potential, they must include collaborations
between governments and industries—for example, to redesign all
regional industrial processes as a whole system (to make one plant’s
waste another plant’s feedstock) like the efforts in Ciudad Judrez and
Brownsville-Matamoros. Cooperation on all border issues must take
place, not only across cultures and political jurisdictions, but also
across occupations and disciplines. Well organized and supported,
such efforts will significantly reduce material and energy inputs and

waste output, and improve living conditions in industries’ host com-
munities.
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While the approach previously discussed will benefit any communi-
ty, it has special relevance to the border. Because the location of
maquiladoras is based primarily on their relationship to the U.S.
economy, many are poorly integrated into the local economies of their
host communities. Their inputs come from outside the community
and their outputs leave the community, which serves as a conduit
rather than a partner. Though some newer plants are improving, many
receive as low as 0.5% of their inputs from local sources.

In contrast, a natural capitalist whole systems approach to local eco-
nomic development would optimize the local wealth-creating capacity
of the whole community. Rather than simply adding one plant after
another, it would integrate existing plants into the local economy. It
would spin a web of business relationships through such efforts as ven-
dor and waste matching, energy and water efficiency, import substitu-
tion, flexible business networks, advanced business retention and
expansion programs, and increasing local ownership of plant suppliers.
Each of these measures will create more local jobs, income, and sav-
ings, regardless of whether the community expands.

Natural capitalist development dramatically increases community
productivity. It creates more wealth per unit of throughput, creating
more jobs and income for each widget produced by local industry,
whether or nor it is a maquila. It builds the local economy while min-
imizing and even reversing negative effects on the community and the
environment. And, finally, it may be the only approach that can suc-
cessfully tackle the magnitude of problems on the border.

NoOTES

1. The term maquiladora comes from the Spanish word maquila,

which in colonial Mexico was the portion of grain millers collect-
ed as a processing fee. The word specifically refers to foreign-

owned factories that assemble imported parts for export. The
magquiladora program began in 1965 as a part of the Border Indus-
trialization Program to attract labor-intensive export assembly
industries to relocate to the border region.

2. Unfortunately, such success within the United States and its sub-
regions is contributing to the problems in the border region. Peo-
ple there are “recycling” inefficient cars, refrigerators, air condi-
tioners, etc.
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See Spalding and Ganster 1999; Herzog 2000; and Ganster,
Sweedler, and Clement 2000.

For more information or to see a copy of the Seven Principles of
Environmental Stewardship see the Border Environment Coopera-
tion Commission’s Web site at <http://www.cocef.org>.

This list of ecosystem services does not include such services as
noise abatement and peaceful sanctuary because some may regard
them as nonessential. Neither does it include such services as pro-
tection against harmful cosmic radiation, distribution of fresh
water, and regulation of the chemical composition of the atmos-
phere because some may argue that the depletion of these services
is caused by factors too distant for community action.

For more information on Sony de Tijuana Este see <http://
www.sel/sony.com/SEL/corpcomm/profile/business/STE.html>.
The success stories cited here and elsewhere in this paper are from
two Rocky Mountain Institute books: Lovins and Lovins 1998;
and Hawken et al. 1999. For more information see <http://
www.naturalcapitalism.org>.

This company’s accomplishment has been recognized by the EPA
through its WasteWise Program (not to be confused with the San
Diego—Tijuana Waste Wi$e program). For more information see
<http://www.epa.gov/wastewise/>.

This company’s accomplishment has been recognized by the EPA
through its WasteWise Program. For more information see <http://
www.epa.gov/wastewise/>.

This company’s accomplishment has been recognized by the EPA
through its WasteWise Program. For more information see <http://
www.epa.gov/wastewise/>.

Simply stated, remanufacturing is the process of disassembling
products during which time parts are cleaned, repaired, or
replaced and then reassembled to sound working conditions.

For more information about Living Machines, Inc., see <http://
www.livingmachines.com>.

For the border region, the authors are defining community in a
regional fashion, with special recognition for the 14 international
sister city pairs along the border that must cooperate and coordi-
nate for natural capitalism to work well.

This, however, is an area of change. Mexico’s 1988 General Law of
Environmental Equilibrium and Protection was amended in 1996
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to include a very basic pollutant release and transfer register
(PRTR) to track some industrial emissions.
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EXECUTIVE SUMMARY

This paper examines the prospects for establishing an environmental
accounting system along the U.S.-Mexican border. After reviewing the
rationale for environmental accounting and developing a conceptual
accounting framework, three case studies from the San Diego-Tijuana
region are presented. In the first study, the authors estimate the total
proportion of government expenditures made to defend the environ-
ment against human-induced changes in San Diego. This study reveals
that defensive expenditures absorb approximately 1.23% of total eco-
nomic output and more than 21% of local government expenditures.
The second case study focuses on a smaller area along the border where

the environmentally sensitive Tijuana Estuary on the U.S. side con-
nects to the heavily populated Cafién Los Laureles on the Mexican
side. Expenditures made in Mexico protect against threats to human
health and safety, while those in the United States target the preserva-
tion of recreational resources and ecosystem health. The third case
study estimates the value of agricultural land losses in San Diego
between 1990 and 1995. Using the average price estimate for agricul-
tural output and discount rates ranging from 0 to 5%, the present
value of the losses ranges from 0.18% to 1.8% of the total economy.
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INTRODUCTION
Background

This paper examines the prospects for establishing a binational envi-
ronmental accounting system for the U.S.—-Mexican border region.
Environmental accounting is a relatively new methodology for quanti-
fying and, where possible, placing monetary values on the environ-
mental and resource losses and gains that accrue from economic
growth (Brown 1993; Lutz 1993; Stahmer 1995; Bergh 1996; Atkin-
son and Hamilton 1996; Jerrett 1999). Environmental accounts usual-
ly rely on a standardized framework for reporting environmental and
resource losses and, in most instances, they have linkages to tradition-
al economic indicators through the social accounting matrix (Gilbert
1990). When environmental and resource losses are monetized and
subtracted from the traditional measure of economic output—that is,
the gross domestic product (GDP) for a given area such as a nation,
state, or regional economy—environmental accounts can give decision
makers an enhanced understanding of the true costs of economic
growth, many of which are misrepresented and underestimated by tra-
ditional economic indicators (Bartelmus 1996).

The U.S.-Mexican border region is currently undergoing rapid
changes due in part to NAFTA and to larger forces of economic
globalization. The case studies presented in this paper focus on the
largest border economy, the San Diego-Tijuana region. The once
sleepy border city of Tijuana, previously considered the northern
frontier of Mexico, has become one of the fastest growing economies
in Mexico. The pull of the maquiladora industries, combined with
the demise of traditional agricultural sectors in southern Mexico,
has resulted in an estimated population growth of nearly 10% per
year (Ganster et al. 2000). On the San Diego side, developments in
the high-tech and biotechnology sectors have transformed this
peripheral navy town into one of the most dynamic economies in
the United States (Rey et al. 1998). Rapid growth and disparate lev-
els of economic development have created tensions along the border,
many of which center on environmental problems that transcend
jurisdictional boundaries (U.S. EPA 1996; Schmidt 2000). In this
tense atmosphere, a need exists for improved information on the
environmental costs of economic growth. Environmental accounting
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is one of the many tools available to increase understanding between
the two countries.

Implementing an environmental accounting system in the border
region raises particular methodological and data challenges. Despite
these difficulties, environmental accounting is worth pursuing in this
region-in-flux because it could lead to greater cooperation between the
two countries in reaching agreements over which activities generate
environmental costs, who pays to repair past damage and to prevent
future damage to the environment, and, ultimately, how the benefits
and costs of economic development along the border are shared. Once
established, environmental accounts form the basis of environment-
economy modeling aimed at predicting future pollution levels,
resource losses, and the impact of given environmental and economic
policies on economic output and infrastructure needs. These models
rely on a computable general equilibrium framework. They can be
developed using an extended social accounting matrix along with var-
ious assumptions about the way firms and individuals will behave to
maximize profits and utility (see Dufournaud et al. 2000).

ReESEARCH OBJECTIVES AND QUTLINE OF THE
PAPER

This research was guided by the following objectives:

1. Identify and describe key flaws in the United Nations’ System
of National Accounts (SNA), particularly ones that affect envi-
ronmental and resource use.

2. Apply an environmental accounting framework to pilot studies
in the San Diego-Tijuana region.

3. Discuss the problems encountered as well as the prospects for the
establishment of an environmental accounting system for the
entirc border region, with emphasis on priority areas for future
research.

The rest of this paper is divided into three sections. Section 1 shows
how current economic accounts have five flaws that either create or
reinforce economic incentives that lead to environmentally damaging
development. Section 2 includes three case studies in regional envi-
ronmental accounting from the San Diego-Tijuana region. Section 3
synthesizes some of the key results and methodological challenges
found in the case studies.
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SECTION 1: INCOMPLETE ACCOUNTING—
ENVIRONMENTAL AND NATURAL RESOURCE
FLAWS IN TRADITIONAL ECONOMIC ACCOUNTS

The GDP measures only goods and services exchanged on the market
for money, and some have criticized its inadequacies and inconsisten-
cies in this regard (Daly and Cobb 1989). The accounting system
leaves many costs out, while other costs are counted as benefits. It also
fails to value many nonmarket services that add to welfare. Each of
these flaws either reinforces potentially destructive incentives already
present in the market system or creates its own destructive incentive.
Opschoor (1991, 40) identifies and summarizes the following five
flaws in the GDP as a measure of current welfare:

Depreciation Asymmetry

The depreciation of natural resource capital (for example, replacement
costs with respect to reductions in natural assets) is not incorporated,
while the depreciation of reproducible capital is included in the calcu-
lation of the Net Domestic Product (NDP).

Example

Depreciation of reproducible capital equipment, such as machines that
make automobiles, is subtracted from the GDP to estimate the NDP.
Depreciation of natural resources, such as the harvesting of forests
beyond a sustainable yield, is not taken into account. The examples
and implications discussed below have been added to Opschoor’s sum-
mary of the flaws to clarify the significance of each flaw.

Implications

GDP and NDP can increase while natural resource capital depreciates.
Future economic welfare gains can diminish if natural resource short-
ages occur. This can cause considerable hardship for regions depend-
ent on the sale of natural resource staples for their economic wealth.
Many historical examples exist where regions and countries experi-
enced a rapid decline in resource availability and a subsequent decline
in their economic well-being (for example, in Newfoundland, Canada,
the collapse of cod fishery put thousands out of work and cost gov-
ernments billions in unemployment and social assistance).
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Externalities Bias

The aggregation of contributions to the GDP through net value added
in market price differs from the real net welfare contribution of a
given activity. In other words, the activities of one economic agent
(either a firm or a household) exert a cost on another agent, and this
cost remains unpriced and uncompensated (Pearce and Turner 1990).

Example

A lead smelting factory emits air pollution that impairs the local air
quality, harming the health of nearby residents. The residents have no
say in the decision to emit pollution, yet they bear the cost of ill
health. The market price for the product covers only the costs of the
market inputs, that is, capital, labor, and materials. Health losses
remain unpriced.

Implications

The GDP overvalues economic welfare gains and can encourage devel-
opment that harms the environment (Tietenberg 1984). Specifically,
when the price of a product is lower than it would be if external costs
were included, the lower price encourages increased consumption of
the product. Another problem relates to the disadvantage experienced
by producers whose product is priced to reflect the total cost of pro-
duction, including the external costs. In this way, the externalities bias
works against production systems that take environmental costs into
account.

Imputation Bias

Determinants of change in economic welfare other than those related
to the net value added are ignored (for example, changes in unpriced

flows and stocks such as most elements of environmental capital and
the value of owner-used assets).

Example

The gradual depletion of groundwater supplies due to overuse by mul-
tiple users, which eventually results in water shortages and the need to
seek a more expensive supply source.
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Implications

The GDP overvalues economic welfare because changes in long-term
environmental quality are not taken into account. This can slow eco-
nomic development in the future as society allocates additional

unproductive expenditures to compensate for the loss of environmen-
tal services.

Dimensional Bias

Not all activities and factors leading to welfare improvements are
included. With few exceptions, the assessment is restricted to mone-
tized sectors of the economy.

Example
Housekeeping and daycare services supplied by family members are

excluded, while those supplied by private and public organizations
are included.

Implications

The GDP underestimates economic activity and produces a bias in
government policies and individual actions toward the use of services
supplied in the market. This bias may encourage development policies
that disrupt traditional economies in the developing world and, in the
process, exert considerable social and environmental costs. The phe-
nomenon can also make the comparison of the GDPs of industrialized
countries to the GDPs of nonindustrialized countries misleading

because nonindustrialized countries have larger nonmarket sectors

(Kuznets 1953).
Output Anomaly

A variety of defensive expenditures undertaken by governments and
households to prevent or abate the environmental damage caused by
economic activities are counted as positive contributions to the GDP.
This convention is both technically incorrect and misleading. First, it
is technically incorrect because defensive expenditures represent the
cost of defending the environment from damage caused by human eco-
nomic activity. These expenditures should be excluded from the
national accounts as are all other intermediate costs of production (for
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example, pollution control expenditures by a private firm are excluded
except for the value-added component). Second, it is misleading
because it gives the impression that human welfare is improving when,
in reality, scarce resources have been expended to maintain the status
quo or slow the pace of degradation (for example, pollution control
expenditures by a municipal government) (Jerrett 1999). These expen-
ditures represent the costs, not the benefits, of economic activity and
should not count as welfare gains (El Serafy and Lutz 1989; Hueting
1989; Leipert 1986). The GDP also fails to capture impacts on future
welfare or losses of welfare potentials that accrue from activities that
will make defensive expenditures necessary. This criticism applies
mainly to expenditures made by government and households. Most of
the defensive expenditures made by private firms are now treated as
intermediate expenditures and are, therefore, excluded from the GDP.

Example

A pulp and paper mill directly controls pollution on-site and emits
effluent to the local sewage treatment plant. In this instance, pollution
control for the same plant is treated differently in the accounting sys-
tem depending on whether a private or public entity makes the expen-
ditures. In the case of the private expenditure, it is correctly excluded
as an intermediate cost of production. Government expenditures on
the sewage treatment plant are incorrectly counted as a positive con-

tribution to the GDP.

Implications

These expenditures are interpreted as adding to welfare rather than to
the costs of abating or preventing welfare losses. GDP increases when
human activity causes environmental damage that prompts preventive

or remedial action.
As Opschoor (1991) makes clear, the SNA suffers from many short-

comings in the measurement of human welfare. These deficiencies are
particularly acute when accounting for environmental services and
natural resources. Traditional SNA accounts, such as the GDP, meas-
ure monetary throughput in the economy with little differentiation
between environmentally benign activities and those with harmful
effects. Increases in economic welfare, as measured by the GDP, can
mask larger decreases in social welfare. This is due to the social and
ecological costs exerted by economic activities that remain outside the
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statistical universe of the GDP. Likewise, governments often imple-
ment policies to improve environmental quality, leading to a smaller
quantity of market goods and services, but also leading to improve-
ments in environmental quality. The resulting “decrease” in economic
welfare, as measured by the GDP, misrepresents increases in social wel-
fare resulting from higher environmental quality (Hueting 1980). All
of the flaws noted earlier can be incorporated into traditional meas-
ures of economic performance, and this task is pursued next.

SeEcTION 2: APPLIED CASE STUDIES FROM THE
SAN DIEGO-TIJUANA BORDER REGION

This section of the report turns from the conceptual to the empirical
with three case studies from the San Diego-Tijuana region. The first
case study focuses on the defensive expenditures of municipal govern-
ments in San Diego County. The second compares the defensive
expenditures made along the U.S.—Mexican border in a small subwa-
tershed known as Goat Canyon—Cafién Los Laureles. The third
involves an analysis of the changes in the natural capital stock due to
agricultural land conversion over the 1990-1995 period.

The rapid population and economic growth in the San Diego-Tijua-
na region, particularly on the Tijuana side, makes it essential to com-
plement traditional economic measures of success with environmental
measures since failure to do so could result in key resource shortages
that would limit future prosperity. On the San Diego side, the transi-
tion of the regional economy toward knowledge-based sectors increas-
es the importance of the environmental amenities that contribute to a
healthy lifestyle. Losses in environmental quality, if unchecked, could
threaten the ability of the region to attract knowledge-based workers,
who place a premium on the quality of the local physical environment.

Accounting for Local Defensive Expenditures in
San Diego

The empirical analysis began with the following definition of defen-
sive expenditures:

Defensive expenditures comprise the actual environmental
protection costs of preventing or neutralizing the adverse
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effects of environmental change thought to be caused by
human activities and the actual expenditures needed to
compensate for or repair the negative impacts human
activities are thought to have exerted on the environment

(cf. Heuting 1989; UN 1993; Jerrett 1999).

Specific criteria developed for identifying defensive expenditures has
helped to operationalize this definition, including the following:

1. The expenditures must be avoidable (that is, not caused by nat-
ural baseline conditions such as climatic variation).

2. The expenditures are confined to those made to defend the bio-
physical environment, which is defined as water, air, land,
buildings (and other physical capital attached to the land),
plant and animal life (including humans), and any interrela-
tionship between two or more of these elements.

3. Expenditures must be linked to the environmental damage caused
by or reasonably suspected to be caused by human activities.

4. These expenditures include those made in response to first, sec-
ond, and “n” party effects caused by human economic activities.

5. The original intention of these expenditures must have been to

defend the environment.

The current intention of these expenditures must be to defend
the environment.

The actual outcome of these expenditures is to defend the envi-
ronment (Jerrett 1999, 119).

While these criteria still leave considerable room for interpretation,
they allow for a traceable analysis. Capital was separated from operat-
ing expenditures to prevent periodic capital expenditures from domi-
nating the results. In turn, these were disaggregated by environmental

o

7

.

medium (that is, air, land, and water). In cases where information on
specific expenditures was unavailable, the expenditures were excluded
from the account. An example is police services. Police often respond
to industrial accidents that can exert environmental effects. It is diffi-
cult to know the exact proportion of police expenditures that are
defensive because it would require specific information on the number
and severity of industrial accidents. This would also require detailed
knowledge of how many officers and how much equipment responded
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to each accident. Such a detailed accounting goes beyond the scope of
this initial research and is therefore excluded from the defensive
account. Thus, it is expected that future research will show these
expenditures to be larger than initial estimates. This point is amplified
by other problems experienced in data collection due to jurisdictional
fragmentation and overlap.

Data for the 1995-1996 defensive expenditures account were drawn
from a variety of public documents. The state controller’s office (SCO)
compiles an annual compendium of the expenditures made by all local
governments in California (State of California 1997a, 1997b). This
document provides data on the expenditures of lower-tier govern-
ments. Although useful, these data alone proved insufficient for the
purpose of identifying all defensive expenditures for three reasons.
First, some of the accounting categories grouped expenditures that
were clearly defensive in nature with those that were not. Second,
some categories lacked the detail necessary to assess whether defensive
expenditures were contained in larger expenditure envelopes. Third,
these data excluded expenditures made by the county government and
numerous special purpose agencies that deliver water and sewer servic-
es. It is estimated that there are over 60 special purpose bodies
involved in delivering water and/or sewer services. To overcome the
limitations of the SCO’s data, extensive field research was conducted
on the individual budgets of each of the 18 municipalities, the coun-
ty, and the special purpose agencies. This involved contacting officials
at each jurisdiction and performing a line-item audit of each individ-
ual budget or annual report. Where information was not publicly
available in budgetary documents, officials from the accounting or
clerk’s office were interviewed. In total, more than 60 officials were
interviewed to clarify the specifics of their expenditures. The result of
this process was an initial accounting of defensive expenditures both as
they were presented in the SCO’s report and in the individual budg-
ets. Within each municipality, the figures derived from each method
were compared to cross-validate the findings. While the exact same
expenditures could not be compared due to differences in accounting
conventions, specific municipalities were identified where the esti-
mates showed significant differences between the SCO estimates and
current field estimates. When the estimates differed by more than
25%, the individual budgets were reexamined to identify specific areas
where further documentation may be required.
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Results of the Defensive Expenditures Analysis

Table 1 shows the defensive expenditures accounting matrix for the
city of San Diego. It provides a good example of the types of discrep-
ancies found between the state controller’s accounts and the accounts-
developed for this study that were based on individual municipal
expenditure documents. The total defensive expenditure shown by the
SCO is $676,728,777, while the total based on the municipal reports
obtained directly from the city is $559,879,437 (variance of
$116,849,340). On closer inspection, it is revealed that much of this
discrepancy can be accounted for by different accounting conventions.
The municipal reports include only expenditures for water treatment,
but the SCO report includes expenditures for both water purchases
and treatment. This amounted to a difference of about $182 mil-
lion. Other differences were found in sewer, open space, and energy
conservation expenditures, and these ran in the other direction, with
the municipalities reporting higher expenditures than the SCO. Many
such discrepancies and inconsistencies were found because their con-
stituency’s financial reporting requirements differ. Note in Table 1
how the defensive capital expenditures reported in various budgetary
documents actually exceeds the summary total given in the city budg-
et by about 5%. In general, it was found that SCO reports were more
reliable sources for tracking capital expenditures than the budgetary
documents from individual municipalities. The budgetary audits,
alternatively, are more useful for operating expenditures, largely
because of the level of detail available for identifying defensive expen-
ditures. Given the variety of accounting measures, jurisdictional frag-
mentation, contracting out, and the possibility of lumpy capital
expenditures inflating the totals, these estimates must be viewed as

preliminary. Despite these potential limitations, these results still give

Table 1: City of San Diego Defensive Expenditures

City profile Sources*
Population 1,179,400 (1)
Median Income $40,837 (2)
Square area (miles) 342.4 (2)
Population density 3,445

*Sources: (1) State of California 1998; (2) SANDAG 1998.
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a useful assessment of the likely magnitude of these expenditures as
part of the regional economy and as a component of local government
expenditures.

Table 2 shows the summary of the estimates for each municipality,
for the county, and for the special districts. (Note: this table is an
amalgamation of the SCO and municipal estimates; the operating
expenditure estimates from the municipal reports and the capital
expenditure estimates from the SCO have been used.) The findings
indicate that these governments and agencies spent about $904 mil-
lion on defending the environment from the adverse effects of human
activity in 1995. Measured against the gross regional product (GRP)
for the region calculated from the I-O model ($73.447 billion in
1995), this amounts to 1.23% of the total economy.

From the perspective of the public sector, the role of defensive
expenditures is even more important, as defensive costs absorb about
21% of total local expenditures. This percentage varies considerably
for local governments, ranging from 0% in Santee to 51% in Del Mar.
An interesting question for future research is whether municipalities
with either higher property tax takes or household incomes spend
greater proportions of their budgets on defensive expenditures.

The results are sensitive to the assumptions made in accounting for
water import expenditures. Residents of San Diego import much of
their water. In particular, imports range from 0-100% of the total
water supply, with a regionwide average of 74% (San Diego County
Water Authority 1996). Some of the imported water arrives in San
Diego in raw or untreated form, while a considerable portion of it
arrives already treated. In cases where treatment has occurred outside
the region, the price of water supply actually includes some defensive
expenditures. Some of these expenditures are unavoidable given the
semiarid climate of San Diego.

Table 3 shows the estimates sorted by environmental medium (that
is, land, water, air). Water accounts for the largest proportion of the
expenditures, with nearly 75% of the total. Land protection expendi-
tures equal about 23%. Air protection expenditures account for only
1.5%, probably because much of the responsibility for abatement rests
on the private sector and the federal government. State and federal
agencies tend to take the lead on this issue as well.

Given the size of the water expenditures, it is important to resolve
what portion of water import expenditures (if any) should count as
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Defensive Expenditures by Jurisdiction

Table 2
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defensive. While it was not possible to address this issue, some possi-
ble options for sensitivity analysis are offered. One option is to remove
water expenditures entirely on the grounds that the imports are
unavoidable and, therefore, do not constitute a defensive expenditure.
This represents the easiest solution from an accounting perspective,
yet, it fails to address important substantive questions. For example,
does San Diego waste water when compared to other economically
developed regions in similar climates? If the answer is yes, then some
component of the water expenditures could be considered avoidable
and should thus be counted as defensive. Comparing Tucson (Arizona
Department of Water Resources 2000) and San Diego, the data show
that San Diego actually uses less water per capita than this near neigh-
bor (230 cubic meters per person per year compared to 250 cubic
meters per person per year for Tucson). What about international
comparisons? The World Resources Institute’s annual compendium of
environmental data (WRI 1998) shows rough international compar-
isons for domestic water use. San Diego uses approximately 153 cubic
meters per capita per year. Other economically developed countries
such as France use 106, while Germany uses 46. For climatic compar-
isons, Spain uses 94, Greece 42, and Israel 65. These figures suggest
San Diego could survive and prosper on far less water than it current-
ly consumes. It appears that at least some portion of these expendi-
tures should count as defensive. This is an important area for future
research given the magnitude of these expenditures. This report has
begun this task, including Appendix A, which conveys some of the
challenges involved when the jurisdictional overlaps combine with the
determination of avoidable expenditures.

Defensive Expenditures in the Goat Canyon-Cafdn
Los Laureles Subwatershed

By comparing the defensive expenditures of San Diego and Tijuana,
the focus becomes the question of relative environmental priorities on
each side of the border. This case study also illustrates the complexi-
ties involved in binational environmental accounting. Data were col-
lected between January and June 1998 by personal interviews with
agency officials in Mexico and the United States. More than 30 agen-
cies were found with partial responsibility for some aspect of environ-
mental protection in one small subwatershed that straddles the border.
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Before exploring the expenditures, a brief site description is provided-
to accent the environmental challenges faced in this area.

Site Description

Goat Canyon-Cafién Los Laureles is the southwesternmost part of the
Tijuana River Watershed (Figure 1). The subwatershed measures
approximately 4.6 square miles, 90% of which occurs in Mexico.
Steep, rugged slopes, sandy soils with cobbles, small communities of
coastal sage scrub and riparian vegetation, as well as a high level of
human-induced disturbance characterize this subwatershed. Extreme
variability of rainfall occurs on a storm-to-storm basis as well as an
annual basis, meaning that the area experiences some very dry years
and some very wet years. Furthermore, even in dry years, rainfall
events are often extremely intense. As a result, considerable variability
exists in annual flow, flood peaks, and sediment discharge into the
Tijuana River and the Tijuana River Estuary.

Official development in Cafién Los Laureles occurred generally in
the late 1960s when Laureles Creek was channelized (Renterfa 1998).
Dwellings constructed adjacent to the concrete channel at the bottom
of Cafién Los Laureles have access to municipal services such as run-

Figure 1: Goat Canyon-Cafidn Los Laureles
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ning water, electricity, and sewage treatment. However, rapid popula-
tion growth in the past two decades has resulted in squatter develop-
ments on the steep hillsides due to a lack of affordable housing in
Tijuana, a pattern observed in many developing countries (Batterbury
et al. 1997). Squatter housing generally consists of simple, self-con-
structed dwellings lacking basic sewage facilities. Landslides often
occur during heavy rains, resulting in the loss of life and home. Fur-
thermore, uncontrolled development on the hillsides, runoff from
developed areas at the top of the mesa, dirt roads, and the nature of
the soil all contribute to high rates of erosion and sedimentation. Dur-
ing storm events, debris and sediments often fill the concrete channel
and clog the culverts. Moreover, the sewage collector and pump sta-
tion at the basin of Cafién Los Laureles fill with sediments during
storms and become inoperable. Therefore, to prevent damage to the
collector and pump station, the facilities are shut down during heavy
storms and sewage flow is diverted directly into Laureles Creek.

In the lower 10% of the watershed located in the United States,
human-induced land alteration has also exacerbated the sedimentation
process. Historically, the terraces at the crest of Goat Canyon and
much of the estuary further inland were used for farming until approx-
imately 1979. Natural regrowth of the vegetation has not occurred
along the terraces because the land is scraped yearly to minimize cov-
erage for undocumented immigrants attempting to cross the border.
The U.S. Border Patrol also forges dirt roads along the border that
have become default creek beds during rainfall events. In 1994, the
U.S. governement’s Operation Gatekeeper resulted in an increased
number of Border Patrol agents in the area and an increased number
of newly graded roads used by the agents. These roads serve as water
conduits carrying sediment-laden flows out toward functional marsh
areas within the Tijuana Estuary. Other land uses on the U.S. side of
the border include a “worm farm,” which functions as a solid waste
dump site, located northeast of the estuary, and Border Field State
Park, which is located south of the estuary.

Results of the Goat Canyon—Ca#nidn Los Laureles Analysis

Tables 4a and 4b show the expenditures for this watershed on both
sides of the border. The table also shows that approximately $2.6 mil-
lion in defensive expenditures were spent on the Mexican side, with
about $2.2 million in capital expenditures and $0.4 million in operat-
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Table 4a: Defensive Expenditures in Goat Canyon-Cafién
Los Laureles (1993-1998), Mexico

Agency
and
Contact, | Operating| Capital Total
Identified Expenditures Mexico* (0)] $ $ Notes

Emergency road repair and cleanup 1 7,500 60,000 67,500 | Intendente de
Conservacién #80-
10-40

Pump station construction 2 582,209| 582,209

Annual pump station operating 2 111,000 111,000

costs

Plans, reviews, and meetings for the 2 30,000 30,000

pump station

Potable water plans in Laureles 2 3,000 3,000

Projected costs for potable water 2 281,260 281,260

project

Road repair and maintenance 3 49,021 49,021 | Money spent from
2/9/98 to0 3/6/98 in
Laureles

Road repair and maintenance 3 125,000 125,000 | Normal year annual
budget for entire
Playas Delegacién

Disaster planning, erosion 4 18,750 18,750 | Annual budget,

prevention education, emergency normal year. These

response, road repair actions are funded.
L.C. 50% fed., 25%
state, 25% mun.

Emergency event costs for cleanup 4 29,820 29,820 | Money spent from

in Laureles flood situations 2/10/98 to0 3/9/98

Trash collection and debris cleanup 4 375 375

in unincorporated areas

Relocation of irregular canyon 5 0 | Planning dept.

residents, funding offered no
information

Maintenance and cleaning of 6 9,375 9,375 | Normal rainfall year

Laureles basin channel

Maintenance and cleaning of 6 18,750 18,750 | El Nifio year/money

Laureles basin channel spent from 1/98 to
3/98

Emergency planming 5 1,250 1,250

Flood channel construction 6 1,250,000 | 1,250,000 | Original figure was
9,660,000 pesos in
1993 (3p/$1).

Emergency response 6 297 297

Total 404,138| 2,173,469 { 2,577,607

*Agency and contact, Mexico: 1. Caminos y Puentes, César Ciceres; 2. CESPT, Juan
Arellano Leyva; 3. Municipio Playas de Tijuana, Delegado Alberto Almeca; 4. Tiuana
Municipio Contr & Maint. of Public Works, Marfa Egurrola R. and Elena Vdsquez; 5.
Planning Dept., no contact willing to help; 6. UMU, Luis Renterfa.

ing costs. Most of the expenditures made in Mexico focused on pro-
tecting human health and safety. This priority was confirmed in
numerous interviews with officials on the Mexican side (Renterfa
1998). U.S. expenditures total about $2.4 million for the comparable
period. Capital expenditures account for about $1.5 million and oper-
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Table 4b: Defensive Expenditures in Goat Canyon-Cafién
Los Laureles (1993-1998), United States

Agency
and
Contact, | Operating | Capital | Total
Identified Expenditures u.s* $) $) $) Notes

Land-use planning, enviromental 1 1,373 1,373 | 8-10 hrs. a month of

assessments, attending meetings for Forsythe’s time on G.C.

Goat Canyon (G.C.)/road issues/2 maint. ppl.,

maintenance 2 days per quarter,
$14.83/hr

Grant to coastal conservancy 2 0

Analysis for restoration of wetlands 3 1,000,000/ 1,000,000 | 350 acres south of

Jim King’s time/money used in G.C. the Tijuana river/

effort 50% of his time spent
on G.C./Restoration
of 20 acres

G.C. sedimentation study 4 15,000 15,000

Stormwater pollution prevention 4 60,000 60,000

plan

Monument road repair 5 200,000 200,000 | Unverified in
budgetary
documents

G.C. diversion 6 500,000| 500,000

G.C. diversion 6 500,000 500,000

Operations and maintenance of 6 30,000 30,000

G.C. diversion

Road maintenance/public works 7 50,400 50,400 | 14 laborers, $15/hr,
20 days, 8 hrs/day +
$15,800 for
equipment

Mecting cost to decide not focus on 8 100 100

G.C.

Permit application/cost for G.C. 8 160 160

diversion

Attendance of NRDC attorney to 9 36,526 36,526 | Cost of meeting

G.C. meetings attendance

Restoration of channel 10 30,000| 30,000

Total (note: operating expenses for 893,559 (1,530,000 2,423,559

1998 and capital for the 1993-1998

period)

*Agency and contact, U.S.: 1. Border Patrol, Arnie Forsythe; 2. EPA, Jim King; 3.
Coastal Cons./NOAA, Jim King; 4 MWWD, Rolf Lee; 5. NOAA, Tessa Roper; 6.
IBWC, Charles Fischer; 7. City of SD, Don Bender; 8. Army Corps. Engineers; 9.
NRDC, Jason Jackson; 10. USF&W, J. D. Young.

ating for $0.9 million. On the U.S. side, these expenditures tended to
go toward preserving the Tijuana Estuary, although some expenditures
were made to combat transboundary environmental health problems.
Interestingly, both countries spend about the same amount on defen-
sive expenditures. Relative to the size of each country’s regional econ-
omy and government expenditures, Mexico actually spends more pro-
portionately, although this conclusion must be tempered with the
recognition that 90% of the watershed lies within Mexico.
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The sheer number of agencies involved and the differing priorities
between the two countries underscore the difficulties faced in estimat-
ing expenditures that, due to their environmental nature, transcend
human administrative and political boundaries. The results here may
appear sparse, but it must be emphasized that these estimates took a
team of four people working twenty hours per week over six months to
produce. Deriving estimates for the entire border economy would take
much longer and may involve even more complexities as state-to-state
differences would also become important.

Agricultural Land-Use Changes: Stock Accounting
and Valuation

Data for this component of the analysis were drawn from the vegeta-
tion Geographic Information Systems (GIS) coverage provided by the
San Diego Association of Governments (SANDAG 1999) and from
various government reports on agricultural output. The latest years
available were 1990-1995. These years corresponded to a lower rate of
economic growth than the region currently experiences and, as a
result, it is important to emphasize that a more recent accounting
would probably show a different trend (that is, it is likely that the
magnitude of land-use change would be greater). The Holland Classi-
fication System was used to assess land-use changes from 1990-1995.
This system uses codes to classify different vegetative covers and land
uses. For example, codes for agricultural land use range from 18,000
to 18,320. The intent is to provide an assessment of the direct mone-
tary costs associated with agricultural land-use change. Agricultural
lands may possess other aesthetic and habitat values that remain out-
side the realm of the study’s monetary valuation, which is based sole-
ly on the market value of output produced on the land. These esti-
mates, therefore, should be viewed as conservative.

For the purpose of this initial study, the vegetative coverages pro-
vided by SANDAG for the county of San Diego were used with no
major edits or modifications. This means that calculations exclude
lands within the city of Carlsbad. Data for Carlsbad were obtained,
but this data did not include an accounting of land-use change
between 1990-1995 and therefore had to be excluded from the analy-
sis. Further, some areas that are considered important parts of the veg-
etative system for the multiple species preservation system yet lie
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slightly outside the county’s legal boundaries are included in the
analysis. Agricultural preserves and a few areas where data are incom-
plete in the east county are also excluded from the estimates. Although
these estimates will be refined in future research, it is not expected
that such minor changes in land-use coverage will change the results
significantly. Calculation of areas and other geographic manipulations
of the data were performed using ArcView 3.2, a desktop geographic
information system (GIS).

Results of the Land-Use and Valuation Analysis

Table 5 shows the initial stock of agricultural land in 1990 and the
stock in 1995. The analysis shows that San Diego County experienced
a net increase in its agricultural lands during this period. This increase
amounts to approximately 2,306 acres between 1990-1995. This left
the county with approximately 161,169.5 acres of agricultural land. In
total, 3,366.5 acres were converted from other land uses/vegetative
covers to agriculture. Yet, about 1,044.2 acres of agricultural land were
converted to urban land. This amounts to about 12% of the 7,974.9
acres of land converted to urban land use from other land categories.
A small remaining portion of about 15.8 acres was converted from
agriculture to other uses.

Valuation of Changes in Resource Stock

Accounting for resource losses usually begins with an assessment of
changes in the physical stock. As noted previously, San Diego experi-
enced a net gain in agricultural land, but it also lost 1,060 acres of this
land to urban and other uses. To assess the monetary value of these
gains and losses, a crop output value per acre has been devised. Appen-

Table 5: Stock Accounting of Agricultural Land Conversions

Land Use Acres
Agricultural land in 1995 161,169.49
Agricultural land in 1990 158,863.12
Difference 1995-1990 2,306.37
Other land to agriculture 3,366.46
Agriculture to all other uses 1,060.10
Agricultural to urban 1,044.25
Agriculture to other 15.85
All uses to urban 1990-1995 7,974.93

Note: Excludes Carlsbad
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dix B shows the detailed accounting of agricultural output in San
Diego County, and the last section of this appendix gives summaries
of the dollar value per acre based on different crops. On average, each
acre produced $6,072. The highest valued crop was produced in nurs-
eries, and these uses were valued at $78,794 per acre. The lowest val-
ued output came from field crops at $61 per acre. To assess the poten-
tial losses and gains of agricultural land conversion, each of these
values was used to calculate the average, maximum, and minimum dol-
lars of output per acre. There is some controversy in the environmen-
tal accounting literature about how to treat losses and gains. Repetto
et al. (1989) suggests that only net changes should be taken into
account, and these should be valued at market prices (which in effi-
cient markets represent net prices, where the price is the total dis-
counted present value of the resource). Others, however, have suggest-
ed that this method may undervalue resource losses (Daly and Cobb
1989; Hamilton 1991), because some resources are available in finite
supply and are therefore irreplaceable. Agricultural land falls into this
category. Once converted to urban or industrial uses from agricultur-
al uses, it is unlikely that such lands will produce food again. The
practical difference such assumptions make to valuation is consider-
able. Table 6, shows that simply accounting for the gains in agricul-
tural lands results in an increase of about $14 million per year using
the average value of all crops. The estimate ranges from a maximum
of more than $181 million to 2 minimum of about $141,000.

If the alternate assumption is made that a land converted from agri-
cultural to urban or other uses will never again produce food, those
losses must be valued accordingly. In this case, it results in an annual
loss of about $6.4 million using the average crop value. The sensitivi-
ty analysis shows the estimate ranges from over $83 million to about
$65,000. Here, though, the loss of the revenue stream over the very
long-run must be accounted for. Three discount rates were chosen to
test various assumptions about the value of this resource. The first, a
zero discount rate, suggests that the special value of agricultural
resources should not be discounted in the future. This would agree
with the concept of “strong sustainability” where resource allocations
are considered sustainable only if a constant stock of resources is left
for future generations (Daly and Cobb 1989). The other discount rates
represent the approximate inflation level prevailing at the time of esti-
mation (2%) and the long-term borrowing rate (5%), both of which
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could represent reasonable discount rates based on market indicators.
Applying discount rates to derive a present value estimate for the loss
of agricultural lands is achieved by the following formula:

where, V, is the net present value of the resource; p, q, the future
income flow produced by the asset being valued (p, is the unit net
price and q, the quantity produced); T the time the asset would last;
and the income flow is discounted at rate r, which is usually assumed

SR

=N

Ve

to be constant over time (Gervais 1990). If the conservative assump-
tion is made that, in spite of technological innovations, the agricul-
tural output will remain roughly the same for each acre lost, then the
present value can be derived based on the annual losses shown previ-
ously. For each of these, Table 6 shows the total present value. Based
on the assumption that agricultural lands lost to urban development
are irreplaceable assets, a valuation was performed based on a very
long-term (200-year) horizon. At a zero discount rate and the average
output per acre, the total losses are nearly $1.3 billion for a five-year
period, or about $260 million per year. The high end of the range
reaches about $16.7 billion, while the lower end drops to about $13
million. The discount rate can have a dramatic impact on the results.
Using the 5% rate cuts the average costs to about $129 million, while
the upper end of the range drops to about $1.7 billion and the bottom
end to a meager $1.3 million. Using the average price estimate for
agricultural output and discount rates ranging from 0-5%, the present
value of the losses ranges from 0.18% to 1.8% of the total economy.
Present value calculations for the agricultural land gains have not
been performed for two reasons. First, these lands will produce output
for some time, but it is uncertain whether they too will be converted
to urban uses. Predicting the time frame for this would prove difficult
if not impossible. Second, these lands have not experienced a one-time
conversion that will render them incompatible for other productive
uses in the same way as agricultural lands lost to urbanization. Because
of its less intrusive nature than urban settlement, lands converted
from, say, forests to agricultural land can be converted back again to
this use. In fact, given a reasonable amount of time, agricultural lands
can return to many other uses, while this is probably not the case when
urban areas take agricultural lands. Thus, the gains have only been val-
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ued at current market prices. This analysis shows that the gross gains
range from about $141,000 to $182 million. Net gains (gains minus
losses) at market prices translate into about $76,000 to $98 million.
Comparing net gains to present value losses produces net losses that
range from about $13 million to $16.5 billion. Dividing these esti-
mates by five gives a rough approximation of the annual cost of the
losses for the period 1990-1995. At the lower end, the estimates
amount to not much more than a rounding error on the GRP. At the
upper end, the value of $3.3 billion amounts to nearly 4.5% of the
GRP. This comparison underscores how sensitive the valuation meth-
ods are to alternative assumptions.

SECTION 3: DiscussioN AND CONCLUSION—
PROSPECTS FOR BORDER ENVIRONMENTAL
ACCOUNTING

In this paper, the rationale for environmental accounting has been
reviewed and three case studies from the San Diego-Tijuana region
have been presented. The case studies illustrate the potential for envi-
ronmental accounting along the U.S.—~Mexican border. A number of
key points arise from these studies. First, environmental costs, meas-
ured as defensive expenditures, represent a significant portion of the
regional economy and total government expenditures. The size of
these costs merits serious consideration in planning future develop-
ment and in adjusting the calculation of the GRP. Second, the two
countries have different environmental priorities, and any successful
accounting system must accommodate these differences. Third, the
data collection needs for implementing these accounts are labor inten-
sive and time consuming because of the myriad of agencies involved
on both sides of the border. Fourth, the valuation results are extreme-
ly sensitive to alternative assumptions. This creates a need to establish
overarching accounting guidelines for implementing these accounts. It
also suggests that all valuations should include sensitivity analyses to
ensure decision makers are aware of the potential variation in valua-
tion estimates. Finally, environmental accounts, such as the agricul-
tural land account, can do much to inform current policy debates. For
example, few policymakers are probably aware that the total quantity
of agricultural land has increased in the county. Yet, it is shown that
fairly significant economic costs are associated with the conversion of

129



The U.S.-Mexican Border Environment

agricultural lands to urban uses. It is also noted that, contrary to pop-
ular belief, Mexico makes significant expenditures to defend environ-
mental quality, but the priorities of these expenditures differ from
those made in the United States.

Much work remains to be done in refining the accounting parame-
ters and assembling the data necessary to implement these accounts
along the border. Given the resource commitment involved in such an
enterprise, it must be considered whether the investment is out-
weighed by the benefits. The author would argue the benefits do out-
weigh the costs. Once established, environmental accounts can be used
as a basis for “what if” scenarios that investigate the environmental
and economic consequences of alternative development scenarios.
More importantly in the short term, environmental accounting can
improve relations between the United States and Mexico by reducing
the rhetoric and focusing the debate on the facts.
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