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Foreword

The Mexican -- United States border represents much more than the meeting place of two
nations. Our border communities are often a line of first defense -- absorbing the complex
economic, environmental and social impacts of globalization that ripple through the region. In
many ways, our success or failure in finding solutions for the environmental, social and
economic issues that plague the region may well define our ability to meet similar challenges
thousands of miles from the border zone. Border residents face the environmental security
concerns posed by water scarcity and transboundary air pollution; the planning and infrastructure
needs of an exploding population; the debilitating effects of inadequate sanitary and health
facilities; and the crippling cycle of widespread poverty.

Yet, with its manifold problems, the border area remains an area of great dynamism and
hope -- a multicultural laboratory of experimentation and grass-roots problem-solving. Indeed,
as North America moves towards a more integrated economy, citizen action at the local level is
pushing governments to adapt to the driving forces in the border area by creating new
institutional arrangements and improving old ones. Ifthere is one defining feature of this
ground-up push for more responsive transboundary policies and institutions, it is a departure
from the closed, formalistic models of the past to a more open, transparent and participatory
model of international interaction. These models reflect a deeper commitment to democratic
principles of participation and information sharing -- a recognition that our border institutions
must serve a wider purpose than simply to represent the official views of two sovereign states.

Historically, bi-national institutions charged with managing natural resources were forced
into narrow alleyways of allocation or allotment and steered away from the wider avenues of
cooperative, long-range regional planning guided by ecosystem-based management principles.
Slowly, inexorably, this is changing. As our border and regional institutions undergo a steady re-
orientation, they are also beginning to glimpse the daunting complexity of incorporating a more
holistic approach that acknowledges the relevance of social, economic, cultural and
environmental forces in both the understanding of problems and the design of solutions.

To be sure, our transborder institutions play a relatively modest part among the larger
cast of actors that ultimately will determine how effectively we address the many needs of the
border region. Yet, small as they may seem, the importance of these institutions goes beyond
their formal mandates. As models of cooperation, they have the ability to help channel and
coordinate the thousands of cross-border cooperative arrangements that have proliferated in
recent years. They are, in many ways, only the most visible tip of the iceberg, whose submerged
foundations depend on the cooperative spirit of the inhabitants of the border area.

The important themes addressed in this text illustrate the often paradoxical, and always
complex, nature of the challenges facing border institutions and the sustainable management of
shared natural resources. Policies that contribute to unsustainable practices in one area may be
tolerated to account for other interests elsewhere in the border where the roles are reversed; gross
disparities in information available to the public and policymakers vary from state to state in
both countries; and all too often patently unsustainable practices rooted in national management
practices lead to a collective shrugging of shoulders when confronted with the prospect of trying
to improve policies against the will of vested interests.

Facing these and other challenges, the authors focus on the region's natural resources that
are the life and economy-sustaining component of sustainable development. The authors
identify the driving forces that impact on these resources in the region. By bringing fresh ideas
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to the policy arena, the authors provide the new political administrations with another
opportunity to attack root causes rather than treat symptoms. Far from a sterile academic

exercise, this collection of essays represents a dynamic look at the forces shaping a region where
all of us have a great deal at stake.

Greg Block, Director of Programs and Janine Ferretti, Excutive Director at the Commission for

Environmental Cooperation and support from Ernesto Ruffo Appel, Mexico’s Commissioner of
Border Affairs.
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Introduction

Borders were once seen simply as frontier buffers between countries. Today, many
border areas are better viewed as bustling central commercial areas. These areas are often
characterized by conflict rather than cooperation due to competing cultural, economic, and
political interests. Problems frequently arise as a consequence of scarcity of natural resources
and environmental degradation in transboundary areas (Worldwatch, 2000). Therefore, it is
critical to study factors contributing toward environmental problems at the border and possible
solutions to those problems especially in the presence of an ever-growing array of international
policies and their accompanying institutions intending to foster economic, political and social
interaction between countries.

The papers in this volume offer a variety of perspectives on the factors contributing to
environmental concerns between the border of Mexico and the United States and the potential of
different institutions and policies to deal with those concerns. While specific examples are used
to illustrate issues, the case studies presented are grounded in theoretical and analytical
frameworks from social science and natural science disciplines. Both academic and policy
audiences can find inspiration from the well-rounded work contained here in thinking about how
to develop and implement environmental policy in border regions around the world. The papers
in this volume integrate natural science information and a social science perspective in the
context of binational policy analysis. Different analytical techniques illustrate an array of
approaches to dealing with integrated systems, and accounting for both the natural and social
sciences. These papers provide examples for conducting integrated environmental analysis,
making systematic and simultaneous use of social, economic, ecological and environmental data
to account for critical linkages. They illustrate how different types of data and information can be
used to improve all stages of planning and management. As such, the volume provides empirical
support for the approach put forward by Kates et al. (2001) that argues that researchers should be
asking and analyzing questions about environmental issues that integrate ecological and social
policy components across different time and spatial scales. Crucial to being able to do this is
identification of what impacts in economic, social, and environmental spheres are likely to
identify feedback effects between them. Cases where impacts may be irreversible over long time
horizons are particularly important.

The timing of the volume is ideal given the recent changes in the national administrations
in Mexico and the United States, as well as changes in environmental institutions at the border,
such as the ending of U.S. EPA’s Border 21 program and proposals to revamp the North
American Development Bank and the Border Environmental Cooperation Commission. The
September 2001 meeting between President Fox and President Bush highlighted both presidents’
recognition that Mexico-U.S. relations have entered into a promising time in history where both
countries are aiming for mutual trust and cooperation in an authentic partnership of neighbors to
address shared responsibility over economic, environmental, cultural and political connections at
the border and beyond (White House, 2001). This volume seeks not only to identify problems
but also to offer directions for carrying out binational solutions with attention to different scales
(local, regional and international). It can help to advance the understanding of connections
between relevant factors, with an eye toward promoting increased cooperation for border
environmental protection. In Mexico and the United States, many academics carry out research
that can contribute to environmental problem solving. This volume provides an avenue to present
this work in a cohesive way.



Until recently, the relevant literature for the proposed volume has been scattered and
difficult to synthesize. This has blurred vital connections between the different research efforts
aimed at solving border environmental problems. Two recent volumes Shared Space: Rethinking
the U.S.-Mexico Border Environment edited by Lawrence Herzog and Environmental
Management on North America’s Borders edited by Richard Kiy and John Wirth have begun to
rectify that situation. This volume is intended to complement those two efforts by enhancing the
range of evolving issues and analyses considered in a border context.

Kiy and Wirth’s volume emphasizes integration of the continent and what this means for
the U.S., Mexico, and Canada. They make particular reference to NAFTA’s role in raising
public awareness concerning environmental and natural resource issues and their role in trade
agreements. Our volume addresses NAFTA and non-NAFTA related environmental concerns
between the U.S. and Mexico along the border. Border environmental issues are addressed in
terms of the quality of land, air and water (fresh, marine) resources, as well as flows of
transportation, agricultural and industrial products, people, hazardous materials and resources
(migratory aquatic and terrestrial species) that influence the environment at the border through
pollution generation or resource depletion. Beyond identifying the problems, the authors of
papers in this volume investigate public, private, government, civic, and academic actions to help
deal with them. The authors provide an historical context for the various binational efforts made
either through institutions, policies, actions at different scales to address the specific
environmental topics highlighted. Therefore, this introduction will not provide a limited
historical view but rather characterize the relevance of the analyses contained in the volume.

Significance and Relevance to Global Conflict and Cooperation

The U.S.-Mexico border region can serve as a model of what is likely to happen along
other border regions as they become increasingly active. The U.S.-Mexico border is currently
one of the most dynamic regions in the world. Large increases in economic activity have been
accompanied by rapidly growing populations on both sides of the border and by increasing
demands on the region’s environment infrastructure. The first key question is whether the
border’s binational environment warrants binational action and, if so, what level of action and
actors are involved? The level may range from low-level informal agreements for cooperation
between border city pairs to complex international treaties. The challenges the U.S.-Mexico
region faces in regard to current constraints as well as plans for future needs are likely to be
relevant to other areas around the world with rapidly growing border areas with shared
environments.

A particular feature of the U.S.-Mexican border is that it consists mostly of arid and
semi-arid land surface traversed by a few main rivers as well as containing some important
common coastal zones. This border is characterized by twin cities of large metropolitan areas
facing each other. Residents of Ciudad Juarez, Mexico and El Paso, Texas drink the same water,
breathe the same air and, to a large degree, share the same destiny (Hylton et al., 2001).

The need for transborder cooperation across the U.S.-Mexico border follows from the
growing global tendency for international boundaries to become zones of economic opportunity
rather than simply buffers between nation states intended to restrict rather than encourage trade
(SCERP, 1999). With this economic opportunity comes responsibility to address the stock and
flow of resources in and out of the border area that affect the environment. Geography is a
deciding factor in determining incentives to address environmental problems that differ along the
border, such as upstream/downstream type impacts and shared effects to both countries. The



border is distant from both national political capitals and various authors in the volume address
the need for a change from centralized to regional decentralized political structure for decisions
to drive environmental management with border players involved.

Herzog (1998) identifies a challenge for the twenty-first century focusing on sustainable
development to “harness the economic potential of the border region without compromising
either the quality of life for its growing population or environmental resources for future
generations”. Globalization, according to Herzog, involves more actors transforming the local
border landscape and resulting in less local control and more environmental damage. Resources
from outside the border area can lead to artificial increases in short term supply thus providing
less local incentive to protect the resource. The influx of people as well as resources stresses the
border. Outside financial flows and the physical importation of resources suggest that the local
situation may not be in balance with respect to the costs and benefits of local economic decisions
that impact the environment. Blaming globalization, however, ignores the fact that problems also
stem from lack of formal identification of local property rights for environmental resources as
well as from a lack of specific policy mechanisms that can help to internalize the scarcity value
of environmental resources.

Even if neighboring countries did not trade, they would need environmental agreements
for coordinated protection so long as they share the same environmental conditions.

International trade with movement of people and products into a shared environment calls into
question more variables and adds difficulty to coordinating protection of the environment. As an
example, consider the manner in which trade revenues and taxes on Mexican maquiladoras might
be channeled into financing border infrastructure that is lacking for protecting the border
environment. Should all the citizens who benefit from the full blessings of free trade compensate
the border region that pays the price in terms of the degraded environment and livelihood? Since
the border is part of a larger, regional geographic area encompassing the economic activities the
border supports, the resources to address border problems should come from that larger area
served through trade. Widening the scope of financial resources from other areas pays
recognition to the fact that border residents do not have the financial resources to cope with the
environmental problems. The poorest region of the U.S. is along the border with Mexico. Still,
minimum wages are 8 to 10 times higher and municipal budgets up to 50 times higher in the U.S.
part of the border compared to its Mexican counterpart (SCERP, 1999).

The border must deal with the environmental impact of a constant flow of people,
products and services that are destined for locations far from these cities (formally defined as
beyond 100 km on either side of the international boundary line by NAFTA). For all of the
volumes of transported flow, the U.S. Customs Service must monitor compliance with more than
400 laws and 34 international treaties, statutes, agreements and conventions on behalf of 40
federal agencies (Andreas, 2000).

Maintaining the flow of goods, people, information, capital and services across the border
quickly, reliably and affordably has to be balanced with a concern for safety. Unfortunately,
liberalizing economies, while facilitating the movement of products and workers also expedites
passage for terrorists, small arms, drugs, illegal immigrants, pests and disease (Flynn, 2000).
Many public health strategies aimed at managing the spread of disease require the identification
and isolation of people, livestock and agricultural products that could place the general
population at risk. Delays associated with intensified inspections along borders undermine the
competitiveness of exports by supply chain disruption and raising transaction costs that include



environmental costs associated with air emissions from mobile sources and congestion while
passing through ports of entry (Andreas, 2000).

The tightening of border controls has happened at a time and place otherwise defined by
the relaxation of state controls and the opening of the border, most notably through Mexico’s
entry into the General Agreement on Tariffs and Trade (GATT) in 1986 and NAFTA initiated in
1994. Noticeably left out of NAFTA are two of Mexico’s exports: illegal drugs to North
American consumers and migrant labor to U.S. producers (Andreas, 2000). Instead, tariffs on
these smuggled goods are rising in the form of more intensive policing. The result has been the
construction of a borderless economy and a barricaded border. The politics of opening the
border to legal economic flows is closely connected to the politics of closing it to illegal flows.
The enforcement challenge is the equivalent of finding a needle in a haystack; a haystack that
keeps getting bigger and a needle that’s becoming better at hiding (ibid.). U.S. imports from
Mexico have doubled since the start of NAFTA in 1994 and most of this trade arrives via
commercial cargo conveyances across the southwestern border. The more intensive and intrusive
the inspection process, the longer the wait at the border. What is the optimal way to manage the
flows of various kinds of imports? Varady et al., and Halvey, Sciara, Martin and Lynch offer
analyses in this volume of hazardous materials flows, border ports of entry management,
transportation flows, labor flows and agricultural pest flows, respectively, that address binational
and unilateral control at both the point of entry between the two countries and the point of origin
where control might take place.

The Canada/U.S. border does not experience the problems common on the U.S/Mexico
border of congestion, differences in language and units of measure, illegal flows of commodities
and people and environmental ambient conditions. The U.S.-Canadian border is twice as long as
the 1952 mile U.S.-Mexico border (Hylton, 2001). Besides a difference in standardized
approaches on compliance and monitoring programs between Canada/U.S. that the Mexico/U.S.
border does not share, a more fundamental difference is the distinct socioeconomic condition
separating the neighbors on the southern U.S. border. The financial disparity between both
countries and the scarcity of financial resources amongst U.S./Mexican border residents with low
per capita income is profound. While there have been formal environmental agreements on both
borders between the neighbors, the legal context and sovereignty issues have typically been
handled at a lower level than the federal center. Until recently, this has been easier to carry out in
Canada and the U.S., than in Mexico.

While there are differences between the southern and northern borders ofthe U.S., the
northern border exhibits a greater attempt at cooperation on the part of the private sector, as well
as local and national governments regarding transparent systems for tracking regional and global
commercial flows. Regulators and enforcement officials can now conduct virtual audits of
inbound traffic well before it arrives (Andreas, 2000). With tracking, greater security and
accountability within transportation networks enables audits or targets for inspection well before
any carrier arrives at the border. For example, to lower congestion at the border, U.S. Customs
has begun experimenting with an automated clearance system that encourages carriers to provide
advance customs documentation electronically. Revenue Canada, the Canadian customs agency,
adopted a similar program in 1991 for single-load trucks. Companies that enroll in these
programs and comply with their mandates receive immediate release of the cargo when their
conveyances arrive at the border checkpoint. These systems are designed for high-volume, low-
risk shippers, but might be adapted for people as well (ibid.).



Population in border cities continues to rise, especially in Mexico due to the economic
engine at the border and presence of employment opportunities. Mexico experienced a peso
crisis in 1994-5 that plunged it into its most severe recession in over halfa century. The devalued
peso lost over halfits value in dollar terms. This translated into much lower production costs in
Mexico. Maquiladora activity doubled from 1994 to 1998 encouraging high rates of internal
migration from the interior of the country to the border for employment in the maquiladoras
(Salas, 2001). The Ciudad Juarez-El Paso twin cities population of two million makes up the
largest border community anywhere in the world. It has recently been growing at an
unsustainable rate of 5% per year (Hylton et al,, 2001). While Mexico’s border population is
currently less than 6% of the whole country, in 25 years it is expected to be approximately 40%
ofthe country’s total population (ibid.). In 2000, the border region was estimated to have a
population of approximately 11.8 million consisting of 6.3 million on the U.S. side and 5.5 on
the Mexican side (Clement et al., 2001).

This population growth started long before NAFTA and even before Mexico and the U.S.
entry into GATT in 1986. Under Mexico’s Border Industrialization Program, the maquiladora
program initiated in 1965, certain corporations are permitted duty-free imports of raw materials,
equipment, machinery, replacement parts and other items required for the manufacture or
assembly of finished goods to be exported back to the country of origin (predominantly the
U.S.). This program was designed to capitalize on availability of goods and inputs for
production for both the U.S. and Mexico at the border, creating a clear interdependence of
production among both countries. The U.S. could access low cost labor and low taxes in Mexico
through establishing maquiladoras on the border. Empirical analyses suggest that concentration
of firms at the border is due to better accessibility of both market to labor, logistical coordination
and transport (Krugman and Hanson, 1993). The combination of the dynamics of population
growth and changes border characteristics makes a geographic information systems (GIS)
approach of analyzing different variables of importance in a visual mapping mode appealing.

The 25 U.S. counties and 38 Mexican municipalities of the border vary greatly in terms
of economic and demographic structure and size (Clement et al., 2001). The large twin cities,
Tijuana-San Diego and Ciudad Juarez-El Paso differ from smaller communities in significant
ways including transportation and distribution resources serving international traffic through the
ports, as well as a large government sector with such activities as border enforcement,
immigration and naturalization, and customs. However, all border communities face shortages
of water and more recently energy resources such as electricity and natural gas. The increasing
size of the border population serves both as a source of constraints on what can be done with the
resource, and at the same time makes the resource more valuable over time. Rapid growth has
not only overwhelmed the capacity of all municipalities to respond, growth in basic
infrastructure such as water, wastewater, solid waste, and electricity has failed to keep pace.

Organization of the Book

This book includes six sections. The first section explores the critical linkages of
institutions and policy with the border environment. The papers in this section provide an
historical context for the provisions and terms of specific institutions and policies at different
scales, local, binational and international. The authors offer empirical analysis of the institutions
and policies that in theory and practice are thought to promote environmental cooperation.
Papers in the second section describe socioeconomic conditions on both sides of the border in
terms of people and resources. Papers in the third section present an analysis of scarce water



resources in various border watersheds in terms of quality and quantity. Papers in the fourth
section address air pollution, transportation, energy and hazardous materials. Papers in the fifth
section address the management of biological resources, land and aquatic habitats along the
border. The sixth section provides the editors’ concluding thoughts and suggests directions for
future research.

The Law, Politics and Institutions for Environmental Mandates for the Border section
contains three papers. In the first paper, Mark Spalding discusses legal and political issues of
policies and regulations established to solve environmental problems as well as policies to
address environmental effects of production and transportation of the products impacting the
border corridor. He highlights proactive ways to improve institutional response to environmental
problems and address sustainable development.

The second paper by Nicole Carter and Len Ortolano provides an analysis of the
performance of the environmental institutions set up with NAFTA to formally address
environmental problems on the border that can be assessed based on their activities (capacity and
responsiveness) to date. Funding of these institutions and their activities calls into question
financial stability of local and imported support. They investigate the Border Environmental
Cooperation Commission and the North American Development Bank. These NAFTA
institutions were set up through a side agreement focused on the problems manifested by
liberalizing trade. One needs a fundamental focus on monitoring cumulative impacts, along the
border with a strong understanding of what constitutes a baseline of environmental quality, as
well as the financial resources needed to carry out environmental projects. In this way,
institutions can focus on improving the border environment rather than just responding to
NAFTA fallout. This paper provides an interesting perspective on the accomplishments,
limitations and adaptive management responses of binational cooperation.

The third paper by Roberto Sanchez discusses the Mexican perspective of binational
efforts to solve border environmental problems before NAFTA and with NAFTA. He identifies
gaps and strategies to improve joint activities by SEMARNAP and U.S. EPA to address border
issues by focusing on local resources and participation. Local empowerment to address
environmental problems is lacking and there is significant dependency on the federal and state
financing and authority. A necessary step towards progress is to monitor and evaluate programs
like Border 21 in order to better orient environmental management with continuity of players
involved in workgroups such as the Paso del Norte Air Quality Group to be presented by Carlos
Rincon in this volume.

Characteristics of the Border Community as an Influence on Environmental Policies
section contains three papers. In the first, Chris Gianos applies a comprehensive geographic
information system (GIS) database of socio-economic, demographic, and environmental resource
characteristics of communities on the entire U.S.-Mexico border to analyze the impacts of
various environmental projects. These projects are scheduled to be implemented by public
resource management institutions addressing border environmental problems. The analytical
method offers a new and useful way to integrate natural and social science information. Much of
the scientific information and socioeconomic data is complex and in its original form not easily
interpreted by other than specialists in one field. The data is often linked to a specific location
and GIS helps in a policy arena to analyze and compare data in a map venue.

In the second paper Carlos Velez Ibanez and co-authors provide an empirical analysis of
the colonias (shanty towns) on both sides of the border. These present specific challenges for
environmental management to address different land tenure and population dynamics affecting



investment in environmental infrastructure. The authors delineate the physical, political and
cultural aspects of these marginal subdivisions with their varied residential population along with
the constraints on formal channels for administering utility services and financing maintenance
of them, as challenges to border environmental programs.

Phillip Martin provides an analysis of factors including income disparities between the
two countries that promote the migrant population flow which add to environmental pressures on
the border. Through identification of the factors, it is possible to analyze strategies for
augmenting the migration. The primary incentive for illegal immigration is employment (U.S.
Department of Labor, 1994). The devaluation of the peso further widened the U.S.-Mexico wage
gap, increasing the incentive for Mexicans to migrate to earn dollar wages in the United States.
Mexico has become dependent on exporting part of its unemployment problem just as many U.S.
employers have become dependent on the cheap labor provided by Mexican workers. The
legacy of the Bracero program was the institutionalization of large-scale labor migration from
Mexico to the U.S. (Andreas, 2000). An immediate consequence of the Bracero program was
that the promise of guaranteed employment unintentionally encouraged illegal border crossings.
When the Bracero program ended, it was replaced by an informal process of illegal immigration
for both rural agriculture and urban-based activities. Workplace enforcement of labor standards
and employer sanctions are the instruments for reducing that incentive. Peso devaluation and
recession exacerbated the wage differential between the U.S. and Mexico and fostered illegal
immigration in the face of economic growth in the border region (Yucel, 2001).

The Border Water section of the book contains five papers. They address problems of
sharing water quality and quantity along the entire U.S.-Mexico border from various
perspectives. Two fundamental concepts recur: (1) water resources require adequate recognition
of scarcity and value, and (2) free resources are degraded. In the first paper, George Frisvold and
Margriet Caswell describe the history of formal border agreements on water quantity and quality
issues and discuss the different institutions that focus on them. They apply a game theoretic
framework with concrete results for future interactions over water between the two countries in a
region with persistent poverty.

In the second paper, Helen Ingram and Suzanne Levesque provide an analysis of the
Ambos Nogales area of the border (Arizona and Sonora states) that investigates the strategies to
deal with shared water quality and quantity constraints. The specific characteristics of having a
border between two hydrologically linked communities presents challenges to immediate
solutions yet forces mutual efforts for scarce water management in the urban desert. Water is the
vital resource for which binational efforts offers the potential for overcoming divides introduced
by political boundaries.

In the third paper, Linda Fernandez focuses on economic incentives that foster protection
of border waterways and other environmental resources through trade policy and institutions
(under NAFTA). Empirical analysis of efforts to internalize and prevent waste in production and
consumption of traded goods due to elimination of trade barriers is explored. Cotton and textile
production is examined for the changes in trade policy and the resulting financial incentives that
lead the U.S. and Mexico to address wastewater emissions in a shared border watershed.

In the fourth paper, Suzanne Michel provides a case study of the Tijuana River watershed
with critical details of how wastewater, water transfers and stormwater drainage can affect the
binational hydrocommons of Tijuana, Mexico and San Diego, California. The dramatic impacts
of imported water resources changes the human and natural responses to local water resource



quantity and quality management. The perception of availability of outside water leads to
unlimited demand and excess use in the urban setting.

In the fifth paper, Jim Booker and Frank Ward take a forecasting approach to predict
what kinds of instream flows and protection for aquatic habitat will result from different water
quantities, institutions, and economic incentives at upstream and downstream points along the
Rio Grande. Combining water flow and economic modeling leads to an informative integrated
assessment for a binational watershed.

The Air, Transportation, Energy and Hazardous Materials section of the book contains
five papers. The first two look at particular airsheds as well as an entire border scale of analysis
that link flows of economic activities and air emissions from mobile and stationary sources to the
stock of air at the border. The topic of air quality along the border is important for airsheds
shared by the U.S. and Mexico that receive emissions from fixed sources such as industries and
energy utilities plants, and mobile sources (vehicles) of pollution. The diffuse nature of such
emissions requires cooperation and strategies for controlling and preventing such emissions. The
paper by Carlos Rincon and Bob Currey provide an analysis of the Paso del Norte voluntary
binational group for implementing air pollution control in the largest shared airshed on the
border: five counties in Texas, two counties in New Mexico and two municipalities in
Chihuahua, Mexico. The increase of economic activity on the border has generated political and
social awareness and civil action that is often ahead of central government. This program is an
excellent example of civic science. Here stakeholders in an air shed work in partnership with
binational scientists to define goals and objectives and apply data into effective resource
management.

Richard Halvey’s paper straddles both air quality and transportation issues. It focuses on
congestion at border ports of entry and exit from transport of people, products, and services, as
well as pollution problems and plausible solutions. Halvey provides useful distinctions between
four twin city ports along the border with comprehensive fleet data and transportation modeling
linked to air quality measures.

Gian-Claudia Sciara offers an analysis that distinguishes NAFTA induced transportation
effects from other influences in order to determine the infrastructure deficit directly related to
international trade transportation along the U.S.-Mexico border. Transportation of the goods and
the people is the key mobile source of energy use and pollution generated at border ports of entry
and exit.

Martin Pasqualetti and Soll Sussman contribute a comprehensive perspective on current
and future energy demand and supply alternatives that are truly binational in generation,
transmission and distribution stages of energy use. Energy attracts new enterprises and new
residents and can help shrink the socioeconomic chasm that separates the two countries. Border
cities like San Diego have been limited in their ability to import power because they are not
connected to the U.S. electricity grid so the opportunity to supply natural gas to fuel plants in
Mexico that supply electricity to both sides of the border makes sense.

The topic of hazardous materials in production and transport along the border is a
significant one. There is a serious threat and to public health and the environment from improper
shipping and disposal of solid and toxic materials, including waste. In the interest of promoting
waste management for existing disposal sites and pollution prevention for waste generators
(industrial and others), it is helpful to investigate the strategy for binational monitoring of
hazardous materials movements and enforcement of import/export regulations. Robert Varady,
Patricia Romero Lankao and Katherine Hankins offer analysis of policy strategies to deal with



interdependent aspects of hazardous materials management between the two countries. The
production, transport and disposal of hazardous materials are addressed with an identification of
key institutional processes and policies in both countries. The new federal administrations in
both countries appear to favor decentralization which could help foster more financing and
citizen participation in decisionmaking related to hazardous materials.

The last section contains four papers centered on Management of Biological Resources
and Habitat Protection in binational context. Land and forest management is dealt with first, as
it is central to addressing natural and human impacts on the environment along the border.
Richard Minnich and Ernesto Franco offer a comparative analysis of fire management and forest
sustainability on both sides of the border. Their spatial and dynamic investigation provides
compelling suggestions for optimal fire prevention and suppression efforts, both physically and
financially.

Another important topic is that of migratory species protection. Species take no account
of political boundaries but face alarming rates of reduction in numbers and degradation of habitat
on both sides of the border. The domain in which these migratory species live is characterized by
open access to resources where the difficulty of monitoring and enforcing against rampant
harvesting prevails. Mark Spalding provides a description of the ecological, legal, and
institutional factors contributing to possible strategies to protect the migratory whale population
between the U.S. and Mexico given current threats of harvesting, alteration of habitat through
development of salt mining and commercial activities, and others. Environmental awareness for
protecting threatened habitat translated into legal action for the whales. Much of the effort to
marshal public opinion in the U.S. and across the world on behalf of the whales was the work of
Mark Spalding who acted as a consultant for environmental groups that oppose the (salt) project
in Laguna San Ignacio, Baja California (Feriss, 2000).

Peter Dutton, Laura Sarti, Rene Marquez and Dale Squires form a binational
collaboration to provide a description of U.S.-Mexico cooperation on management of marine
turtles on coastal land and at sea between California and Baja California. With ample detail of
the turtle’s life cycle as well as various factors affecting the quantity and habitat of Kemp’s
Ridley and leatherback turtles, the authors identify the plausible policy strategies on
international, binational and local scales for marine and beach protection of the species.

Invasion of terrestrial and aquatic habitats by alien species destroys native ecosystems
and inflicts economic damage running into billions of dollars annually. The topic of agricultural
production and pest migration is a multi-billion dollar problem. The magnitude of trade between
the U.S. and Mexico in agricultural products is substantial and represents the largest pathway for
transferring both insect populations and human migrant populations across the border. Loretta
Lynch provides research through an analysis of cooperative strategies to deal with “hitchhiker”
pests on traded agricultural crops at the border, exploring specific policies that involve bilateral
enforcement and monitoring efforts. The regulatory and economic infrastructure to control this
possible threat involves international and local legal and market players. For the pest
populations, the sanitary and phytosanitary standards of the GATT and its successor, the World
Trade Organization as well as the product standards under NAFTA set rules for the agricultural
trade that includes attention towards the spread of pests through passage on agricultural crops.
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Introduction

For many, globalization and its combined engines of trade liberalization, economic
restructuring and rapid growth are a threat to natural resources and the fabric of natural
ecosystems. At the same time, such globalization is synonymous with the expansion of
multinational corporations whose far-flung operations transcend national borders and
allegiances. This creates a feeling of lack of control, or certainly of rapidly changing
relationships between governments and the governed.

Industries along the Mexico-US Border, with their low-cost manufacturing and assembly
sector location within easy, direct access to the world’s largest consumer market are links in
international supply chains. As such, the region has clearly begun to feel the significant growing
pains associated with globalization. Numerous researchers have already mentioned, studied, and
documented the myriad of serious impacts on the environment in the border region, many of
which are the result of globalization in one form or another. We can divide these impacts into
two main categories:
¢ Overuse or depletion of natural resources — land, water, biodiversity, loss of solitude
¢ Pollution (as a human and ecosystem health issue) — air, water, waste production, nuclear

waste, food safety, noise

While some problems are localized, many are transboundary in nature. The main causes
of the environmental problems are interlinked with the growth of urban populations as well as
the constant development of new industry and associated activities. For example, with the
expansion of the maquiladora industry, there has been an increase in industrial waste as well as
an increase in human waste from population growth in the area. Unfortunately, the region has not
yet focused on the proper management of its growth. The region needs an integrated ecosystem
approach and rational land use planning, all coupled with incentives that will improve quality of
life without resorting to the constant chase of absolute growth. Tradition border region policies
intended to foster growth for growth’s sake are doomed to repeat the failures of the past in which
there are shortfalls in planning and infrastructure relative to that growth.

In some ways the border is no different, in terms of runaway growth, than any other parts
of the Southwest. The same comments could be made about Los Angles or Phoenix. However
the border is unique. It has interdependent, but asymmetric needs and desires. It also lacks the
money and power and resources at the local level to deal with the problem — and this is what
makes its version of the growth problem especially worrisome.

One area of confusion in the border growth debate is the word itself. “Growth” actually
has meanings. Discussion about growth issues can proceed intelligently only when those two

'Mark J. Spalding is a member of the faculty at UCSD's Graduate School of International Relations and Pacific
Studies where he teaches international environmental policy and law courses (and acts as faculty advisor and
Executive Editor for the Journal of Environment & Development). Through the end of the Clinton Administration he
was a member of a presidential and congressional advisory committee on US-Mexico environmental relations, the
Good Neighbor Environmental Board.
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meanings are distinguished. The words assigned to those meanings are “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.” There is plenty of room for improved management of the status quo to
seek development and not expansion.

This paper briefly reviews the structural and environmental problems of the region, and
attempts to list many of the federal agencies working on those problems, and note the difficult
circumstances of the Indian Tribes in the region. This is followed by a more detailed analysis of
the efficacy of the binational and trinational efforts to coordinate these disparate agencies and
their work. The paper then closes with an attempt at suggesting how Mexico and the United
States can improve their respective institutional responses to transboundary and border region
environmental problems, as well as some thoughts on why this should be done. For those who
seek an in-depth analysis of any particular aspect of this chapter, please note that much of it is
drawn from the author’s previous work, which is listed after the conclusion. The earlier writings
support this more analytical piece without having to resort to repetition.

Structural Problems

In the border region we must ultimately address fundamental structural problems. The
two sides of the border have different political systems, legal systems, tax policy and cultures.
Generally speaking there are too many players at multiple government levels with conflicting
goals and authorities, and too few existing cooperative projects. Most importantly there are no
overarching plans to address the growth in the region. The result is unmanaged growth,
pollution, and sprawl, which lead to overuse of water resources, air contamination, and damage
and alteration to land resources.

We are operating with a lack of political will to reverse perverse subsidies’ and with
unsustainable assumptions and trends built into our economic structure, such as ever-expanding
consumption. There is an almost complete lack of long-range planning, certainly a significant
lack of ecosystem planning, and very little watershed analysis and management. Among other
consequences, we risk political instability through failure to address degradation of fragile
ecosystems as happened in Chiapas.

We are engaged in ongoing new construction of housing developments, paving over
habitats. We construct new highways paying limited attention to public transportation or to urban
sprawl, and we constantly add new economic development without regard to its impact on
natural resources, or its cumulative impact on human health. Finally, developers, who were
prevented from undertaking some new projects in the US are expanding to Mexico, which had
previously been somewhat protected by limitations on foreign investment and especially by land
ownership restrictions for foreigners along the coastlines and in the border region. All this
development is happening amid shortfalls in financing for environmental infrastructure.

? Paul Ganster, Alan Sweedler, and Norris Clement distinguish between these two concepts in their paper,
“Development, Growth, and the Future of the Border Environment” in Ganster, Paul (Ed.) The U.S.-Mexican Border
Environment: A road map to a sustainable 2020 Southwest Center for Environmental Research and Policy/San
Diego State University Press (2000).

3 Improper incentives used in the blind search for economic expansion, e.g., water use fee waivers and other
counter-productive subsidies.
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Historically, environmentalists have opposed development, yet they have slowly begun to
see that poverty often exacerbates environmental degradation and vice versa. Indigenous peoples
in many countries cut trees in national parks and protected areas for use as firewood, clear
rainforest for farmland, and so on. Impoverished colonias near border industrial zones are
nightmares of untreated sewage, uncontrolled runoff, and land denuded of topsoil. We must find
ways to alleviate poverty and its threat to the environment without harm to society, culture, or
biodiversity. This effort will undoubtedly include an emphasis on sustainable development
including long-term planing and public participation, and some grants or other financial
assistance directed toward those in need.

As undeniable as poverty’s environmental consequences may be, they pale in contrast to
the problems caused by excess consumption, as demonstrated by a comparison of natural
resources used and waste created in San Diego and Tijuana. Average water consumption in
Tijuana is at the level the World Health Organization defines as necessary for human health. The

average in San Diego is six times higher! Likewise, per capita waste generation on the US side is
of a magnitude difference than Tijuana.

Environmental Problems

There are numerous environmental problems in the border region. They are not
necessarily unique, but in some ways their causes and current barriers to solutions are unique to
the border region. A listing of the region’s environmental problems is set forth in Table A below.
In summary, there are numberless contaminants produced in the region, including heavy metals
and other hazardous materials, solid waste, excessive nutrients deposited into soil or water, as
well as chemicals and particulates emitted into the air. These contaminants come from both point
(identified, non-mobile) and non-point sources. The major point sources are individual
industries, wastewater treatment facilities, petroleum and energy activities, and from legal and
illegal disposal sites. The non-point sources include automobiles, storm water/urban run-off, and

atmospheric deposition sources. In addition, there is ongoing loss and alteration of critical
habitat.

Table A - Environmental Problems

Environmental Categories Border Specifics

Water Quantity e Communities and states fight over the scarce water supplies and other
natural resources.

® At current growth and consumption rates, the water supply in some
communities is expected to be exhausted in 20 years.

»  There is a lack of proper water conservation, reclamation and
prioritization of uses.

e  There has been a history of excessive and ill-planned
diversion/diminution of natural water flows.

Water Quality e  Ground and surface waters are significantly contaminated. There is a
related great and increasing need for municipal wastewater and
industrial pretreatment.

¢ There are some failures to upgrade wastewater treatment systems to
comply with the Clean Water Act.

e  The Mexican side has struggled for over 50 years to provide sewage
collection and treatment facilities for its exploding urban population.

*  There is extensive urban runoff, non-point pollution, as well as some
runoff from the use of agricultural chemicals and pesticides.
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Other Waste Problems (land-based *  There has been extensive dumping of heavy metals and toxic

pollution) chemicals on land.

*  Only a portion of this waste is disposed of properly. There has been
lax enforcement of Mexican environmental laws regarding dumping.

e There is some evidence of illegal dumping on Indian reservations.

*  There are increased conflicts regarding siting of dumps, waste
treatment or other operations in minority neighborhoods.

e  There are missed opportunities for recycling of maquiladora waste
and byproducts.

Air pollution *  Air quality is being harmed by power generation in Mexico that does
not use state of the art production methods or clean fuels.

e There is long distance transport of air pollution.

¢ The management of the El Paso/Juarez airshed basin has become

crucial.
*  There has been lax enforcement of Mexican environmental laws
regarding air pollution.
Climate Change Induced Problems ¢ In San Diego/Tijuana we can expect increasingly violent coastal

storms with greater precipitation.

e In the interior portions of the border region we can expect
increasingly severe droughts.

e  There will be an impact on terrestrial natural resources.

e There will be an impact on ocean fisheries - warmer water affects
migration patterns.

Ecosystem/Habitat Destruction e There has been extensive alteration of natural systems, including the
coastal habitat and the diversion of rivers.

e Improper attention has been paid to the location and size of ports of
entry.

*  There has been construction in alluvial areas.
There is serious urban sprawl.

e Habitat destruction causes in-migration and immigration and political
instability.

o There has been overuse of the environment as a sink for pollutants -
uncontrolled dumping on land, in rivers, and into the surf - resulting
in habitat deterioration.

Threats to Biodiversity e Mexico and US are host to many endangered plants and animals.

¢  There has been little funding in Mexico to administer natural
protected areas.*

e There has been lax protection of already designated conservation
areas.

e There are conflicts over protection of shared migratory species and
their habitats,

Federal Agencies and Indian Tribes

The two federal lead agencies on border environmental issues are:

¢ US Environmental Protection Agency (EPA)

e Mexico's Secretaria de Medio Ambiente, Recursos Naturales (SEMARNAT)

* Twelve countries contain 70% of the world’s biological diversity, of these Mexico ranks fourth in the world after
Indonesia, Brazil and Colombia. It boasts more than 10% of the world’s birds, more than 10% of the world’s
mammals, and more than 10% of the world’s plants. Furthermore, 32% of Mexico's terrestrial vertebrates and 40-
50% of her plant species are endemic. This biological richness results from great habitat variation and diverse
ecological regions, complex topography, climate, geology and geographical location. Ecosystems range from deserts
to rainforests and mangrove swamps. (The World Conservation Monitoring Centre 1997)
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However, technically they must work through the US Department of State and the
Mexican Ministry of Foreign Relations. In addition to the lead agencies, there are a number of
other Mexican and US federal agencies involved in border environmental issues:

United States Mexico

Attorney General Attorney General for the Environment (part of
SEMARNAT)

Department of Agriculture Secretariat of Agriculture

Department of Commerce

Department of Defense (Mexico’s Navy has been involved in some water
quality monitoring in the border region)

Department of Energy Secretariat of Energy

Department of Health and Human Services Secretariat of Health

Department of Housing and Urban Development

Department of the Interior (natural resources and Mexico’s National Water
Commission are part of SEMARNAT)

Department of the Treasury Secretariat of the Treasury

Tribal natural resources are considered under US federal law and policy to be the
property of the Tribes. In the contiguous United States, most Indian people live on or near
Reservations that are held by the United States in trust for the Tribes. Although federally owned
and ultimately subject to federal law, this trust land is not public land and is subject to different
law and policy even though it may often be checkerboarded or abutting public land controlled by
a federal agency such as the National Park Service, US Forest Service or Bureau of Land
Management. Of critical significance are the facts that Tribal governments are the primary
managers of Tribal trust land and Tribal natural resources located both on and off current
Reservations, and that all federal agencies and departments must consult with Indian Tribes on a
government-to-government basis before taking any action which affects Tribal members, lands
or other resources.’

In Mexico, Tribes do not have the same recognition as in the US. Officially, only those
persons who do not speak Spanish are considered to be indigenous. Tribes view this differently
and are currently seeking autonomy in some form.® However, at present Indians and Indian land
in Mexico is governed by federal, state, and local environmental laws. To make matters worse,
the border splits some of these Tribes’ traditional lands and thus there are communities affiliated
with members of the same Tribes who live in the US and in Mexico.

Binational and Trinational institutions

The environmental administration and regulation in the border region is a confusing
mosaic of international, federal, tribal, state, and local agencies and jurisdictions. It is often
difficult to determine which agency is responsible for which environmental problems. Two very

’ Tribal natural resources attorney and consultant Marta Burg provided this information.

® At the time of this writing, President Fox has convinced the Mexican Congress to consider a bill regarding the
rights of indigenous peoples in Mexico and together with the Congress has invited and allowed the Zapatistas from
Chiapas to participate in the Congressional debate.
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different political systems meet at the border. Mexico is highly centralized and thus there are few
direct governmental and administrative counterparts across the border.” To make matters worse,
transborder cooperation is not always a high priority. As we can see from the sections above,
there are many federal government actors in the border region. When one adds to this, tribal
governments, state agencies, local, and municipal agencies in the border region the potential for
confusion becomes overwhelming. This is not to mention the non-governmental organizations or
the academic or the private sectors. While all these other sectors are important, Table B focuses
on binational and trinational institutions that may bring all these actors together. This is followed
by a discussion of their relative success to date in doing so.

Table B: Binational and Trinational institutions

Institution and Date

Description

The International Boundary and Water Commission
(IBWC) 1944

The principle binational agency with authority over
territorial limits, water allocation, wastewater treatment,
sanitation, and water quality.

The La Paz Agreement 1983

Established a framework for cooperation on specific
environmental pollution problems. Formal workgroups
comprised of federally appointed governmental and
academic experts target their policy recommendations
toward water, air, contingency planning and emergency
response, hazardous waste, enforcement cooperation,
and pollution prevention.

Integrated Border Environment Program (IBEP) 1992-
1994

Proposed strengthening enforcement of environmental
laws, increased cooperative planning, completion of
expansion of wastewater treatment facilities, and the
development of a computer tracking system on the
transboundary movement of hazardous wastes.

Good Neighbor Environment Board (GNEB) 1992

Advises the President and the Congress concerning
environmental and infrastructure issues and needs within
the states contiguous to Mexico.

North American Free Trade Agreement (NAFTA) 1994

The NAFTA is the first trade agreement which contains
provisions to deal with environmental issues which arise
in the context of trade relations and disputes:

1. NAFTA protects certain Multilateral Environmental
Agreements from trade challenge (art. 104).

2. NAFTA prohibits reducing environmental standards
to attract investment (arts. 104, 906(2), and 1114).

3. NAFTA sets general, multilateral rules on Sanitary
and Phytosanitary Measures (SPSs) and other Standards
Related Measures (SRMs) (arts. 712, 902 and 904).

4, NAFTA promotes the upward harmonization of
environmental policies and standards (arts. 713, 714,
905 and 906).

5. NAFTA provides for improved consideration of
environmental issues in its trade dispute resolution
procedures (arts. 723 and 914).

7 Mexico has recently begun a slow, painful process of decentralization.
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The Commission for Environmental Cooperation (CEC)
1994

The CEC is a trinational organization whose members
are Canada, Mexico and the United States, created under
the North American Agreement for Environmental
Cooperation (NAAEC) to address regional
environmental concerns, help prevent potential trade and
environmental conflicts and to promote the effective
enforcement of environmental law.

The Border Environmental Cooperation Commission
(BECC) 1994

Created to assist border communities and other sponsors
in developing and implementing environmental
infrastructure projects, and to certify projects for
financing consideration by the North American
Development Bank or other sources.

The North American Development Bank (NADBank)
1994

Capitalized in equal shares by the United States and
Mexico to provide $3 billion in new financing to
supplement existing sources of funds and leverage the
expanded participation of private capital. The
BECC/NADBank institutions are limited to three types
of environmental infrastructure development: water
supply and treatment, waste water treatment and
disposal, and solid municipal waste [and related
matters].

The Border XXI Program 1996

A binational effort which brings together the diverse US
and Mexican federal entities responsible for the shared
border environment to work cooperatively toward
sustainable development through protection of human
health and the environment, and proper management of
natural resources in both countries. It is the follow-on to
the IBEP.

While the IBWC sometimes takes a long-term view, this is usually lacking.® The IBWC
builds infrastructure and not local capacity. It has not until very recently fostered public
participation, transparency or accountability. The IBWC does not use any measurements of
qualitative outcomes such as the sustainable development criteria now in use by the BECC.
Instead, everything has been focused on quantitative outcomes such as millions of gallons per
day treated. In other words, the IBWC has little potential to better the quality of present and
future generations in the border region in its current structural form. In the future, the IBWC will
either exercise its unused authority to lead or it will move into a strong support role. A support
role might make use of the organization’s best qualities and resources, which include its
engineering capabilities and its role in crafting binational agreements known as minutes.

In an examination of the La Paz Agreement and its workgroups (as constituted from 1983
to 1993), we find that they rarely take a long-term view. This said, the La Paz Agreement does
create the potential for an institutional framework for long-term binational federal government
cooperation on border environmental issues. However, in doing so it leaves out many
stakeholders, and does not build local capacity. It does not serve to foster public participation,

8 For the purposes of this paper, we will assume long-term is something akin to the Native American requirement
that thinking take into account the needs of seven generations. Ata minimum, thinking beyond a single presidential
term in office would be an improvement.
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and is not a transparent structure that can be held accountable for its actions. Finally, the La Paz
workgroups, during their first ten years, did not use any measurements of qualitative outcomes
which, for example, would include transparency and public participation into the mix when
undertaking binational cooperation. In other words, the La Paz Agreement and its workgroups,
like the IBWC, have little potential to better the quality of present and future generations in the
border region in its current structural form.

Because the IBEP lacked any implementation plan or resource commitment, it was
widely criticized as nothing more than a plan to plan. It was also considered too “top down.”
Obviously, as such, IBEP did not take a long-term view. It did not build local capacity or foster
transparency or public participation. Despite these criticisms, a recent San Diego State
University study of the IBEP indicates many of its programs and activities have proceeded and
proved useful for the border communities.

The GNEB is attempting to take a long-term view including the use of long-term
indicators of human and ecosystem health. It has been unsuccessful to date in building local
capacity, but has begun to foster public participation. It is effective at calling for and reporting on
the transparency and accountability from the various other border institutions and government
agencies working on border issues. While the GNEB’s deliberate, but important development of
consensus results in a more diplomatic message, it is the only real multi-stakeholder approach
regarding border issues. The 25-member board is comprised of representatives from federal,
tribal, state, and local government, non-governmental organizations (NGOs), academia, private
organizations, and the community.

It is too early to tell what will be the NAFTA's impact on border environmental
infrastructure, or border infrastructure in general, although we can assume it is going to have a
significant impact in pollution from manufacturing, energy, and transportation sectors. This said,
it is possible to look to the NAFTA trade agreement and its two environmental side agreements
(which created the CEC, BECC and NADBank) to discern one set of attempts to address regional
environmental problems and resolve the question of how to liberalize trade while simultaneously
improving environmental performance. All three countries have varying levels of enforcement
and success in dealing with pollution and natural resources issues. As a result of the injection of
environmental protection issues into the debate over the NAFTA, during the last five years the
three nations have embarked upon ajoint effort to deal with environmental issues at the same
time as they liberalize trade. The NAFTA environmental provisions discussed above are set for
the foreseeable future. It thus takes the long-term view. The trade agreement part of the package
does little else toward promoting environmental protection. However, examined together with its
environmental institutions (see below) it is on balance as positive a package as was politically
possible in its day.’

Very few commentators perceive the three NAFTA environmental institutions for what
they are: limited first steps toward broad North American cooperation on environmental issues.
As such they are working toward that lofty goal of actual cooperation and partnership in a slow
but sure fashion. In other words, within their mandate, we see less conflict and more
collaboration as a result of the creation of institutional structures, which require that the nations
work together. For example, the over 50 BECC/NADBank projects certified to date exceed the
number of projects and people served in all preceding efforts in the border region.

? See generally, Audley, John J., Green Politics and Global Trade: NAFTA and the Future ofEnvironmental Politics
Georgetown University Press, 1997.
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The CEC has undertaken a number of border-related activities. Under its Article 13
investigation report authority, the CEC seized the opportunity to look at the San Pedro River
watershed uses and sources of contamination. Its conservation program’s Bight of the Californias
project will test the CEC’s usefulness to promote binational clean up of non-point and point
sources of marine pollution and habitat modification in the coastal area near San Diego and
Tijuana. The CEC has also been actively involved in the development of a transboundary
environmental impact assessment agreement. At present, with the exception of BECC/NADBank
projects, there is no requirement for a binational impact assessment. The lack of such a
requirement has lead to such famous border disputes as Carbon 1&II and Sierra Blanca. As an
ongoing exercise which will test the CEC’s dispute resolution procedures for a border issue, the
San Diego-based Environmental Health Coalition brought an Article 14 “Public Submission”
regarding the abandoned Metales y Derivados battery recycling facility in Tijuana. This
Submission is slowly working its way through the Article 14-15 process.

The CEC does an excellent job of taking the long-term view, including the use of long-
term indicators of human and ecosystem health. The CEC staff and the CEC’s Joint Public
Advisory Committee strive for public participation. Something far from easy when its public is
North American in scope. Some of its training and education efforts have built local capacity.
While at times difficult, the dispute resolution mechanisms provide a spotlight to encourage
transparency and accountability.

The BECC and the NADBank have done little to take a long-term view. While they have
helped in some ways to ensure that projects build local capacity, they are still acting on a project-
by-project basis to build infrastructure. As noted above, the BECC has done an outstanding job
at fostering public participation both locally and at the border-wide level. In doing so, and in
making project certification files open to the public, it has also made a positive contribution to
transparency and accountability. The NADBank still needs to take some steps to follow in the
BECC’s path. Together however, through the BECC certification criteria and the NADBank’s
financial evaluations, they have adopted real measurements for qualitative outcomes rather than
simply quantitative outcomes.

As a five-year plan, Border XXI looked beyond single congressional appropriation
cycles, but falls short of taking the long-term view. This said, it is attempting to put in place the
use of long-term indicators of human and ecosystem health. It is still federal government-focused
and has not really succeeded in building local capacity or in fostering public participation (except
during its drafting). It has, however, made the work of the La Paz workgroups more transparent
and thus more accountable.

How to Improve the Institutional Response to Transboundary Environmental Problems

The principles of sustainable development, foresight, pollution prevention, public
participation, environmental education, and integrated environment management should guide
regional efforts to protect the ecosystems of the border region. The border region allows for the
enrichment of existing models for binational cooperation in a workable geographic,
environmental, and institutional basis. We can define the shared ecosystems in terms of existing
conditions and inventory actions to date. In this way, we can address all sources of
environmental degradation, identify priorities for additional needed short- and long-term actions,
and identify and evaluate institutional and administrative measures to address current problems.
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Because of the importance of environmental impacts upon economic activities, public
health, watershed resources, ecosystem health, and social benefits, including cultural values, we
need to be proactive and preventative:
¢ We know what the environmental problems (and infrastructure needs) are at the border (see

Table A above).

s The technology for public and private solutions and improvements exist, whether we call it
sustainable technology, natural capitalism,' sustainable development or thinking outside the
box.

e Especially in context of the CEC, BECC and NADBank, we have created institutions with
sustainable development criteria to implement solutions."’

e The obstacle then is getting government officials at all levels to both accept and create
incentives for new thinking. Our challenge is to find ways to overcome structural and
philosophical obstacles to the solutions.

The border region has scientific, economic, and ethical value to both Mexico and the US.
Thus a unified effort to address the region’s environmental problems is crucial if we wish to
maintain those values.

First, the border is scientifically and naturally defined by its watersheds and thus
constitutes a unique ecological region. The watershed approach is preferred by science. It is also
a more natural approach taken by Tribes for centuries. In other words, identifiable watersheds are
one of the reasons we talk about the border area as a region.'” The ecological and human health
of this region is linked to the health of the nation as a whole. To preserve these defined
ecosystems and their elements of natural capital, we should clean up the border and prevent the
spread of human and environmental harms to areas outside the region. This will become
especially important as climate change increases the risk of introduction of more tropical disease
vectors such as mosquito-borne Dengue, which are predicted to migrate northward to the border
region as it warms."

Second, the border region is a trade zone of national concern. US interests own a
significant majority of maquiladoras and other business investments in the region. In other
words, this is a region of economic importance to the nation which should be “managed”
accordingly. The low wage production center at the border benefits all US consumers. However,
the tax base of border communities is too small for current needs, much less for the provision of
infrastructure for projected growth. The result is that border communities are unable to generate
enough in tax revenues to support the governmental entities that implement and manage
environmental infrastructure systems for potable water, sewage collection, wastewater treatment,
or solid waste management. This socioeconomic problem thus manifests itself in domestic and

"% Increased resource productivity; industrial ecology and/or closed-loop production in which every output is either
returned harmlessly to the ecosystem as a nutrient, like compost, or becomes an input to manufacturing another
product; and shifts from selling to leasing durable, reusable, non-toxic products, owned by the manufacturer
throughout their lifecycles. Interestingly, such environmentally wise moves increase profitability while reducing the
risk of exposure to environmental liabilities.

" For a more full discussion of this see: Spalding, Mark “The NAFTA Environmental Institutions and Sustainable
Development on the U.S.-Mexico Border” chapter for Shared Space: Rethinking the U.S. Mexico Border
Environment published by the Regents of the University of California (2000)

2 For a detailed discussion of the border watersheds and their importance, see the GNEB Fourth Report to the
President and Congress (September 2000)

'3 National Assessment Synthesis Team Climate Change Impacts on the United States Overview Document (January
2001) at pages 102-7.
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transboundary environmental and health problems. Unfortunately, NAFTA will not solve the
environmental problems of the border region because of unequal geographic distribution of
benefits or harms. Benefits are broad and universal, while the burden or costs are local.

Third, there are clear ethical reasons to value the region. Most of the counties on the US
side of the border are the poorest in the US with the worst health and mortality statistics. Thus,
the Border States and Tribes have very special needs. While the communities on the Mexican
side are relatively wealthy in relation to the interior of Mexico, there is certainly room to
improve the quality of the lives of our neighbors and important trading partners. To the degree
that the US benefits from production in the border region, while Mexico or US Hispanic
minorities suffer environmental harm, an environmental justice — or human rights and the
environment — argument can be made in favor of directing assistance to the region. Finally, a
justification for foreign direct assistance to Mexico is that stability in Mexico is good for the US
and its economy.

While normally capital is a necessary, but not sufficient condition, the ultimate barrier to
the success of the border environmental institutions is financial. While imperfect, the thee
NAFTA environmental institutions have developed criteria and guidelines that lead to much
more positive outcomes than their predecessors. As such they provide a good financing
mechanism to put money where it is needs. What these institutions need is more financing
earmarked to long-term planning focused on an ecosystems approach. For example, reasonable
estimates for border environmental infrastructure in the three areas of the BECC/NADBank
mandate are between $8 and $10 billion. At best the NADBank can only leverage $1 to $2
billion. More grant funds for project design, capacity building, planning, etc. are crucial. Thus,
there is a need to pull the nation together to support the Mexico-US border region as was done in
the Great Lakes (also a binational example), the Hudson River Valley, the Chesapeake Bay, or
the Everglades. To illustrate, using the Everglades as the most recent example, the nation as a
whole has committed $7 to 8 billion to attempt to restore the Everglades,' which constitute only
a third of the state of Florida. In addition to the restoration commitment is over $170 million for
annual operations and maintenance. The Everglades restoration happened because a cross-
section of society, first in Florida, and then nation-wide saw it in their interest to act.
Environmentalists called for the nationwide support to protect the countless endangered species
that call the Everglades home, meanwhile Florida's powerful sugar industry and water utility
agencies have joined in support of the legislation once they were satisfied they would benefit as
well.

Likewise the border region must be part of a national effort. The US should not wait for a
crises to spend US tax dollars in the region. A means to raise funds should be developed. Other
infrastructure used for the national benefit is supported by special taxes, such as the gas tax for
road infrastructure (including border crossing infrastructure), and airport taxes for air
transportation infrastructure. If such a fund could be created, then a coordinated effort must be
made to ensure rational use of funds that lead to regional planning using an ecosystem approach.
Assuming both the funds are raised and the plans are made, the mechanism of the BECC criteria

" In the hope of recovering millions of acres of endangered wetlands, coral reefs and wildlife habitat, thus saving
the Everglades National Park, the restoration aims to revamp the water flows within the 100-mile Everglades system
and capture more fresh water and distribute it in ways to revitalize ecosystem. The project includes eliminating 240
miles of levees and canals, building above-ground reservoirs and underground aquifers, and developing new
wetlands.
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for certification and the NADBank financial evaluations should ensure the efficient spending of
the funds raised are use to improve the quality of life of those who live in the border region.

In addition to addressing border region finances, everyone in the border region
communities needs to become better informed regarding current circumstances. Only an
informed community can begin to identify its priorities and effectively participate in the public
policy process. Because Mexico severely lags in waste emissions data collection and public
dissemination of industrial waste management information, it is difficult to know the harms done
to the environment, who the culprits are, or the opportunities for solutions such as improving
systems efficiency, or waste-matching. For example, as a result of limited funding and a severe
lack of information, it is difficult for environmental officials to assist companies in complying
with environmental regulations or to enforce Mexico’s strict anti-pollution laws."

For decades the border’s environmental institutions have engaged in an uphill battle in
their efforts to put in place infrastructure as fast as population and commercial development were
growing, or as sprawl extended systems far and wide from original plans (particularly in larger
border communities). One small but important aspect of this may be changing. Recent elections
in the United States and Mexico have affected the political context of the border area, and each
respective administration will be looking for guidance regarding sustainable development for the
region and, hopefully, more managed growth.

For many years there has been complicity by the Mexican government in its corrupt
failure to govern land use, maintain urban limit lines and control growth in the face of
unscrupulous developers. Mexico has some of the best planners and urban settlements specialists
in the world. One only need look to the work of IMPLAN in Tijuana and Matamoros, for
example, to confirm this. However, likewise, one need only look at the lack of implementation of
the ideas of IMPLAN in Tijuana to see the disconnect between ideas and reality. While the
border will undoubtedly continue to be a magnet for population and business, it is now hoped
that in the Fox Administration there will be a anti-corruption, pro-democracy regime that will
enforce the rule of law and thus limit unplanned growth, unauthorized settlements and polluters
that act with impunity.

The US, meanwhile, has exercised a form of neglect. Neglect that can only be partly
excused by US frustration with Mexican corruption and lax controls. As such it has provided
minimal support for the region, allowing its public infrastructure and natural capital to decline.
With a new administration led by a former border state governor boasting a close relationship
with President Fox, perhaps there is hope that the border region will get the support it needs and
deserves. The US should engage in a dialogue that addresses border region capacity and training,
and encourage cross-border exchanges of expertise and skill. The US should also ensure federal,
state, and tribal programs for protecting the border region’s ecosystems are adequately staffed
and funded at all levels.

A long-term strategy is necessary to address the root cause of the unsustainable nature of
the border region’s growth. The US government should engage the Mexican government and the
private sector in pursuit of new economic mechanisms that will address environmental and social
needs without excessive dependence on larger and larger federal grants. Mexico and the US
should support the development of a successor Border XXI type plan for federal-state-local-tribal
cooperation that builds on the experience of the 1996-2000 period.

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

There are many environmental problems to be addressed in the Mexico-US Border
region: air, water, and land-based pollution; overconsumption of water and other natural
resources; and loss of biodiversity. The negotiation of NAFTA brought these border
environmental issues to the forefront of public attention. The NAFTA, its two side agreements
and the Border XXI document incorporate the concepts of conservation and environmental
protection. Thus the institutional structures as implemented allow for innovative initiatives to
resolve border environmental problems. In particular, the BECC’s project certification criteria
are to be highly applauded. Overall, the BECC and the NADBank have had a limited but positive
effect on binational environmental cooperation in the region. Finally, the various workplans of
the CEC’s programs reflect positive objectives applicable to the border.

Of course, some will continue to label border environmental institutions as failures and
claim they are not doing anything constructive. The reactive nature of all these border
environmental institutions constitutes the basic problem. They are not designed to be proactive
and, consequently, cannot prevent environmental degradation from unsustainable development.
Unless they are radically redesigned or supplemented with a much broader planning and
regulatory enforcement structure, they will never do more than treat the symptoms of the disease
of unsustainable development.

The driving force behind the booming US-Mexican border economy is low-cost labor.
The resulting social and environmental degradation in the border region would argue that an
alternative is needed. However alternatives are very hard to come by. The border region by some
estimations has already exceeded nature’s ecosystem services carrying capacity. The
environment and local natural resources can no longer continue to support so many industries,
increasing numbers of people and their respective wastes. Assembly plants are ecologically ill-
located in the binational zone that is bereft of water, energy and most natural resources needed in
manufacturing. However at present they, and agriculture, predominate as the sole economic
engine in some parts of the region. In short, a complete rethinking of the type and intensity of
economic activity and human settlement in the binational zone must be undertaken.

I advocate for an upward harmonization of environmental regulations, and increasing
opportunities to do more to consolidate and expand joint work on issues of environmental
protection and conservation on which there is consensus. On one hand, increasing fragmentation
or compartmentalization of US-Mexico relations may limit leverage in linking environmental
protection to trade liberalization. On the other, unilateralism will decrease.'® We can expect
better outcomes from a more interactive, reciprocal relationship on environmental issues between
the US and Mexico. The slow opening and democratization of Mexico’s political system will
support this, and it will require the NGO community continue to take a greater lead in innovation
and in finding workable solutions. The final result will be a steady improvement of
environmental conditions/indicators.

Undoubtedly, the border region’s many environmental problems will remain at the
forefront of public attention for some time. However, until the region has focused on the proper
management of its growth, the main causes of the environmental problems will continue to be
the accretion of urban populations and industrial development. While the NAFTA environmental
clauses and institutions allow for more innovative initiatives to resolve border environmental
problems, the reactive nature of all border environmental institutions constitutes the basic

'S However, the golden rule will still applies — the nation with the most gold rules. In other words, “who decides”
and “who pays” are inextricably linked.
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problem. The persisting degradation in the border region makes it clear that a more holistic
alternative must be found.
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ABSTRACT

Environmental concerns surrounding the signing of the North American Free Trade
Agreement (NAFTA) led to an agreement establishing the Border Environment Cooperation
Commission (BECC) and the North American Development Bank (NADBank) to promote water,
wastewater, and solid waste infrastructure projects in the U.S.-Mexico border region. The
creation of these organizations represents a unique cooperative attempt to address environmental
infrastructure needs of a transboundary region through a trade agreement. The development
assistance provided by these organizations is innovative because of its focus on producing debt-
financed and user-fee-supported projects that are developed with public participation.

Because BECC and NADBank are significant components of the governments’ efforts to
address environmental infrastructure needs in the region, their performance is significant in
determining how well government assistance has addressed the region’s environmental problems.
Between 1995 and 2000, BECC and NADBank helped develop forty water and wastewater
projects via BECC's certification efforts and technical assistance for project development and
NADBank's financing packages and capacity-strengthening for water and sewer service providers.
Although these projects represent significantly more investment in environmental infrastructure
than had been made in previous years, they only covered in six years of operation about 13% of
the water and wastewater infrastructure needed for the region between 1994 and 2003. Beginning
in late 2000, BECC and NADBank expanded the range of environmental infrastructure projects
that they would support through certification and financing.

* An earlier version of this chapter titled “Working Toward Sustainable Water and Wastewater
Infrastructure in the US-Mexico Border Region: A Perspective on BECC and NADBank”
appeared in the International Journal of Water Resources Development (December 2000).
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Decades of rapid industrialization and population growth along the U.S.-Mexico border
have strained the water and wastewater infrastructure capacity of this transboundary region, thus
contributing to a degradation in environmental and human health. Negotiations for the North
American Free Trade Agreement (NAFTA) in the early 1990s brought public attention to
environmental problems of the border. In 1993, U.S. President William Clinton and Mexican
President Carlos Salinas de Gortari announced an $8 billion initiative to address the pressing
environmental problems in the area one hundred kilometers on each side of the international
boundary. This area, referred to as the "border region," grew in population from 6.6 million in
1980 to an estimated 12 million in 2000 (Ham-Chande and Weeks, 1992; Southwest Center for
Environmental Research and Policy, 1999). A $3 billion component of the $8 billion environmental
initiative was the creation of two binational organizations—the Border Environment Cooperation
Commission (BECC) and the North American Development Bank (NADBank). These two
organizations have worked together to promote sustainable development of the border region by
supporting water, wastewater, and solid waste infrastructure projects.' NAFTA-related
environmental concerns also led to a side-agreement creating the Commission for Environmental
Cooperation (CEC) for handling environmental legal disputes between the United States,
Canada, and Mexico.

In this chapter, we analyze BECC's and NADBank's accomplishments in the area of
water and wastewater infrastructure during the period from their initial operation in early 1995
through December 2000. These organizations represent significant components of the two
governments’ cooperative attempt to address the environmental problems of the shared border
region. The analysis is limited to what BECC and NADBank call "water pollution” and
"wastewater" projects.” Water pollution projects can include, but are not limited to: (1) potable
water treatment; (2) water supply systems; (3) water pollution prevention; and (4) projects to
improve or restore quality of water resources. Wastewater treatment projects can include: (1)
wastewater collection systems; (2) wastewater treatment plants; (3) water reuse systems; and (4)
systems for treatment and beneficial use of sludge. Our assessment is based on data collected
from February to December 1997, and periodically from 1998 through early 2001. We gathered
data from personal interviews with municipal, state, and federal officials in Mexico and the
United States and with BECC and NADBank staff. We also collected data through reviews of
BECC files, participation in public meetings, observations as a participant in the U.S.
Environmental Protection Agency (EPA) Region IX Border Water Group, and research in
Mexican and U.S. border communities.

Evolution of Border Water Cooperation

Binational attention to the region’s water resources started in the mid-1800s because a
number of rivers define and cross the international boundary. The U.S. and Mexican
governments first formally attempted to address border sanitation problems through the
International Boundary and Water Commission IBWC). A 1944 binational treaty established the

' NADBank also arranges financing for community adjustment projects for communities with significant job losses
due to changes in trade patterns as a result of the trade agreement.

? BECC and NADBank classify water projects as environmental projects because the two organizations interpret
"environment" as including both the natural and human environment.
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IBWC to manage all international water projects and water resource disputes involving the two
countries’ shared border, including disputes over territorial limits and water allocation. Since the
1970s, rapid industrialization and population growth in the border region created problems that
were beyond IBWC’s original mandate and resources. Only a few IBWC projects directly
addressed the urban water infrastructure and treatment needs of the growing border communities.
Moreover, critics claim that IBWC has been ineffective because of its slow, secretive, top-down
approach (Vanderpool, 1997; Spalding and Audley, 1997; Ingram, 1996; Ingram et al., 1995).

The failure of IBWC to address growing environmental concerns resulted in other
attempts at binational cooperation. The 1983 Agreement on Cooperation for the Protection and
Improvement for the Environment in the Border Area (the “La Paz Agreement”) established a
framework for addressing a comprehensive range of environmental issues, including water. In
response to concerns that NAFTA would result in rampant growth and aggravate existing
environment problems in the border region, BECC and NADBank were added to the mix of
institutions working on border water issues. The agreement creating BECC and NADBank
recognized IBWC's continuing role in border wastewater projects, and thus it required BECC and
IBWC to cooperate in the planning, development, and implementation of border sanitation
projects and other environmental activities.

BECC and NADBank’s Approach to Assistance

BECC and NADBank were designed to play an active role in fostering environmental
infrastructure to protect public health and the environment within the border region. Located in
Ciudad Juarez, Chihuahua, BECC’s primary roles are to provide technical assistance to border
communities developing projects and to certify environmental infrastructure projects in the
border region for financing consideration by NADBank and other sources. NADBank, in San
Antonio, Texas, facilitates financing for the implementation of BECC-certified projects and
provides financial and managerial guidance for border communities with projects. This division
of functions was intended to avoid a conflict of interest: the entity involved in fostering project
development (BECC) is different from the organization involved in financing (NADBank)
(Varady, 1996).

BECC and NADBank are unique as international development organizations not only
because of this bifurcation of responsibilities but also because of their approach to development
assistance. They focus on promoting “sustainable development” as the concept is presented in the
Brundtland Commission's Report to the World Commission on Environment and Development:
development that meets the needs of the present without compromising the ability of future
generations to meet their own needs (World Commission on Environment and Development,
1987).3 BECC and NADBank's involvement in individual projects is guided by the agreement
creating the two institutions, which states that environmental infrastructure projects should be
operated and maintained through user fees and subject to local or private control.

® Through its High Sustainability Development Program, BECC acknowledges projects that satisfy binationally
accepted indicators of sustainable development.
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Project Certification: Border Environment Cooperation Commission

The purpose of BECC is "to help preserve, protect and enhance the environment of the
border region in order to advance the well-being of the people in the United States and Mexico"
(U.S. Department of State, 1993). To carry out this agenda using its $3 million annual budget
(appropriated by the U.S. and Mexican Congresses), BECC does not develop or manage
individual projects. Instead, it promotes and certifies projects. Border water and sewer service
providers develop their own projects and propose them for BECC certification. BECC's criteria
for certification are intended to assure investors and border communities that projects meet
requirements in the following topical areas: human health and environment, technical feasibility,
financial feasibility and project management, community participation, and sustainable
development (See Table 1). In short, BECC provides technical assistance to ensure that the
projects it promotes benefit the border region.

In addition to providing technical assistance, BECC also coordinates the activities of
numerous public organizations engaged in efforts to enhance water and sewer services in the
border region. In order to coordinate the development of water and sewer projects, BECC has
created coordinating committees involving an array of agencies at various levels of government.
These committees typically include members from the following: EPA, Comision Nacional de
Agua (CNA, Mexico's federal water agency), U.S. Department of Agriculture, U.S Public Health
Service, IBWC, state utilities, state governors’ offices, state environmental agencies, and
municipal authorities, and local steering committees.

BECC's staff developed the certification criteria based on guidelines set forth in the
agreement creating BECC and NADBank and using extensive public input. Sixty-nine members
of the public submitted comments on the 1995 draft of BECC's criteria. The criteria were revised
and adopted in September 1995. BECC later revised the criteria adopted in 1995 in order to
reflect the knowledge gained from operating experience. In 1996, a draft of BECC's new criteria
was presented for public comment. Based on our 1997 review of BECC files, the 1996 draft
received approximately forty-six public comments. After responding to these comments, BECC
adopted a final set of criteria in November 1996.

BECC's certification criteria, particularly the community participation requirements,
increase the transparency of border water and wastewater project development. For example, the
certification criteria require project applicants to have a comprehensive community participation
plan that consists of forming a local steering committee, meeting with local organizations,
allowing public access to project information, and holding at least two public meetings. The
service provider (typically a water and/or sewer utility) responsible for a project must submit a
report documenting both the implementation of this community participation plan and public
support for the project. BECC's promotion of public participation in project development and
decision-making represents a significant change from IBWC's closed approach. Moreover,
extensive public participation is different from typical decision-making processes in Mexico and
within international development organizations. Based on an analysis of public participation in
BECC, two researchers at the University of Arizona, argue:

... by stressing community participation BECC provides groups from both sides of the
border with new resources for mobilization. BECC has not only encouraged the
emergence of new groups, but [also] it has created new spaces for debate, facilitated the
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exchange of ideas and information, and improved access to data and funding sources
(Lemos and Luna, 1999).

The public also participates in BECC’s own operations. Applications for certification are
reviewed by BECC's staff, which makes recommendations to BECC's Board of Directors and
distributes project information for public review and comment. A binational Advisory Council,
which consists of border residents, also advises the Board of Directors. The Advisory Council is
intended to provide an avenue for public input into BECC activities and certifications. The
decision process of the Board of Directors also has a public component. After reviewing project
applications, the Board votes on certification at a meeting that is open to the public.

Notwithstanding BECC’s procedural requirements, public participation has not been
problem free. In Mexico, limited information and constraints on resources available to border
communities have limited the extent of citizen participation in planning for water and sewer
projects. Based on their analyses of a project in Nogales, Sonora, Lemos and Luna (1999) argued
that BECC should “strictly enforce its mandate for public involvement in project certification.”
Other analysts, such as Mumme and Sprouse (1999), have noted that compliance with public
participation following BECC certification is problematic because BCC has no mechanisms to
enforce those requirements.

Project Financing: North American Development Bank

Once BECC's Board of Directors votes to certify a project, the project is eligible for a
NADBank financing package. Despite its name, the North American Development Bank does
not operate like the World Bank or other traditional development banks. Including the word
"development" in the name of the North American Development Bank helped the Clinton
administration sell NADBank to the public (Browne, 1996). But to sell NADBank to Congress,
the administration limited the federal allocations that the Bank would receive, and it eliminated
features that resembled foreign assistance. Ostensibly at least, a traditional development bank
transfers resources from wealthier nations to poorer ones. In NADBank's case, however, the
United States, with an annual gross national product (GNP) of over $6 trillion, contributed the
same amount to capitalize NADBank as Mexico, whose GNP was roughly 4% of the United
States' GNP in 1994 (Browne, 1996).

As of December 2000, NADBank had a capitalization of almost $3 billion dollars—$349
million in paid-in capital and $2.55 billion in callable capital. NADBank is authorized to use its
paid-in capital to make direct loans to communities and to guarantee payment of a community's
non-NADBank loans (in order to encourage investments by other lenders). The Bank's callable
capital is money that the U.S. and Mexican federal governments pledged to make available in the
unlikely case that a large number of NADBank borrowers fail to repay their loans. Because
NADBank must preserve its capital and cannot borrow in the tax-exempt bond market, it lends
primarily at market-based interest rates.

NADBank can leverage its limited resources into substantial financing for environmental
infrastructure projects by creating financing packages that combine NADBank loans with loans
and grants from other government entities and private investors. NADBank provides loans to fill
financing gaps that are not covered by other sources. Loans made or guaranteed by NADBank
are for specific projects, not general programs. The projects must be certified by BECC and be
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financially self-sustaining; i.e., fees collected for water and sewer services must both cover
operation and maintenance costs and up to twice the cost of repaying creditors.

The capital structure of NADBank allows it to lend to utilities that otherwise have
difficulty accessing financing from commercial markets, (e.g., NADBank can loan to small
utilities borrowing one or two million dollars or less). NADBank also offers other financial
services, such as loan guarantees and "gap purchases" of bond issues. In a gap purchase,
NADBank buys the portions of a bond offer that are not quickly bought by private investors.
NADBAank assists in the financing of projects by acting as an investment banker, a source of
financial advice, and a coordinator of grants and loans from multiple sources.

Management of Border Environment Infrastructure Fund Grants

In 1997, NADBank signed an agreement with the U.S. Environmental Protection Agency
(EPA) that gave NADBank responsibility for managing that agency's Border Environment
Infrastructure Fund (BEIF), which receives appropriations from the U.S. Congress (NADBank,
1997a). Grants from the fund can be used for border water and wastewater projects that are either
in the U.S. or in Mexico, but projects in Mexico must benefit the United States. BECC and
NADBank’s existence has permitted this groundbreaking use of U.S. funds for projects affecting
the region’s shared environment regardless of the project’s location

EPA maintains final oversight over the use of BEIF grants. Using a set of project
selection criteria and affordability guidelines, NADBank analyzes if a project is eligible to
receive BEIF grants. The guidelines differ somewhat for U.S. and Mexican projects. U.S.
projects are eligible for assistance if the project cost per household exceeds 1.7% of the median
household income (NADBank, 1997b). CNA determines which Mexican projects are eligible for
BEIF support by using Mexico's Municipal Poverty Index (NADBank, 1997¢). BEIF grants for
projects can be used for construction costs to make a project affordable for a community. They
can also be used to ease a community's adjustment to higher user fees over time; eventually,
however, operation and maintenance costs must be covered by user fees.

For projects that qualify for BEIF assistance, NADBank determines the size of the grant
for a project using factors such as: the socio-economic characteristics of the area; and the water
and sewer utility's current debt burden, other available sources of funding, and ability to assume
debt. As of December 2000, NADBank had used criteria linked to the affordability of projects to
approve $249 million in BEIF grants. For Mexican projects, CNA and state sources generally
match BEIF grants.

Assistance for Capacity-Building Activities of Service Providers

Because of BECC and NADBank’s focus on improving the environment of the border
region, the two institutions are concerned about the operation and benefits of the projects they
support. Believing that sound planning and management of projects were essential for producing
environment protection, BECC and NADBank created two programs that strengthened the
capacity of border water and wastewater utilities. One of these, a grant program for technical
assistance called the Project Development Assistance Program (PDAP) was established by
BECC in 1997. The program, which assists utilities and other types of service providers with the
development of water and wastewater projects intended for BECC certification, is funded by a
$22.5 million grant from the U.S. Environmental Protection Agency. Examples of activities
funded through PDAP grants include: preparing municipal master plans, technical feasibility
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studies, and preliminary design documents; and conducting mapping and surveying,
environmental assessments, financial feasibility studies, and public participation programs. By
December 2000, PDAP support used on certified projects and projects pursuing certification
totaled $16.7 million. BECC also operates a management training program which trains Mexican
utility operators on how to enhance their capacity to meet local environmental infrastructure
needs.

A second grant program, the Institutional Development Cooperation Program (IDP),
assists public utilities in achieving effective and efficient operations by reinforcing their
institutional capacities thus creating a stronger financial foundation that will support the
development of future infrastructure (NADBank, 1997d). NADBank established this program
using a portion of the earnings on its paid-in capital. As of December 2000, NADBank had used
IDP to assist sixty-four communities with a total of ninety-three projects, and it had committed a
total of $6.6 million worth of IDP funds (NADBank, 1999). The types of activities funded
include: updates of the user registries and development of utility management systems, surveys
of the water distribution systems and related information systems, and water loss and repair
studies. In 1999, NADBank initiated as part of its IDP effort a Utility Management Institute,
which trains the border region's water and sewer utility professionals in long-term utility
organization, administration, finance, and management (Lehman, 1999).

Between 1997 and 2000, PDAP and IDP were particularly important in the improved
development of projects for small U.S. border municipalities, and the programs were critical to
the development and financing of Mexican projects. For example, IDP grants assisted local
branches of Mexican state utilities to improve billing and collection systems, update user
registries, and install working meters. Capacity-building for utilities was significant because it
helped to ensure that environmental infrastructure investments in the border region were not
wasted because of lack of maintenance and technical, financial, and management expertise. In
part because of BECC and NADBank's insistence on local control of projects, local branches of
the Mexican state-level water and sewer utilities became involved at unprecedented levels in
project development and implementation. The capacity-strengthening activities funded through
PDAP and IDP helped these local branches to assume expanded roles in facility construction and
operations. By investing to strengthen the capacity of border utilities, BECC and NADBank
hoped to ensure the long-term integrity of projects they certified and financed.

BECC and NADBank's Project-Specific Accomplishments

BECC and NADBank were not created to solve the water and wastewater problems of
particular border communities. Rather, they have a mandate to support the development and
financing of environmental infrastructure projects in the entire border region. To gauge what they
have accomplished for the border region, we first present data on BECC certifications and
NADBank financing packages completed by December 2000. We then compare the financing
packages for the projects to the estimated financial need for water and wastewater infrastructure
in the border region.

BECC began accepting project applications in May 1995. As of December 2000, fifteen
Mexican water and wastewater projects and twenty-five U.S. projects had earned BECC
certification. More U.S. projects were certified than Mexican projects because, in general, U.S.
projects were smaller and easier to certify. In most cases, U.S. projects were well-developed
before reaching BECC; often they had been developed with assistance from federal or state
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subsidy programs or in response to health and environmental regulations. Moreover, U.S. service
providers more easily fulfilled BECC's criteria than their Mexican counterparts because they had
previous experience with similar requirements. Many federal and state grant programs and
permits involved conditions that overlapped with BECC's certification criteria.

By December 2000, twelve of the fifteen Mexican projects listed in Table 2 had requested
funding for construction. The other three projects received IDP or PDAP funds, but they did not
request further financial assistance. All but one of the twelve NADBank-financed projects
received a BEIF grant. And a total of $102 million worth of BEIF grants were allocated to
Mexican projects. Although NADBank had only issued $7.26 million in loans, that number was
expected to increase because loan packages for three of the projects were still being negotiated as
of December 2000.

Table 3 provides a breakdown of BECC-certified, NADBank-financed projects in the
United States. In contrast to the situation in Mexico, a relatively small fraction of the twenty-two
U.S. projects receiving NADBank support involved loans. This occurred because U.S.
communities had easier access to capital markets and state grant programs (compared to Mexican
communities), and they were able to secure loan financing at better rates than NADBank could
offer. However, the twenty-two U.S. communities are similar to those receiving NADBank
assistance in Mexico in that nearly all of them took advantage of BEIF grants.

NADBank’s financial activities for water and wastewater projects in the border region
can be summarized as follows. As of December 2000, the Bank had approved about $249 million
in BEIF grants and five loans totaling $10 million. In addition, three other loan packages were
being developed. The total value of the financing packages that NADBank had participated in
was $927 million. Only one project with NADBank financing—Brawley’s water project—was
complete by December 2000. Nineteen were under construction, and twelve were in bidding and
design phases. BECC and NADBank are working with another twenty-one communities to
develop infrastructure projects for future certification and financing.

As mentioned, NADBank had not made many loans for border projects, especially in the
United States. For eighteen of the twenty U.S. projects with NADBank financing packages,
NADBank's participation consisted of only BEIF grants; i.e., no NADBank loans were involved.
Its loans represented only 3% ofits paid-in capital.

Although NADBank did not participate as a significant lender in many ofthe financial
packages that it coordinated, the packages included other debt-financing mechanisms. Before
investigating NADBank’s lending further, we summarize the different levels of investment
needed in water and wastewater infrastructure for the U.S. and the Mexican portions of the
border region.

Public Expenditures Needed for Border Water and Wastewater Infrastructure

During the NAFTA negotiations, various groups published estimates of the public
expenditures needed for the border region's water and wastewater infrastructure between 1994
and 2003. We reviewed estimates by the U.S. Department of Commerce ($8.7 billion), the U.S.
Department of Treasury ($3.8 billion), the U.S. Council of the Mexico-U.S. Business Committee
($5.3 billion), and the Sierra Club ($7.0 billion).* We selected the Sierra Club's estimates for the

* For details on this, see Carter (1999).
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analysis presented herein because those estimates were the most detailed and well-documented,
and they included water and wastewater infrastructure expenditures for both conveyance and
treatment. Table 4 summarizes the Sierra Club's estimates of public spending needed for the
border region's water and wastewater infrastructure.

Because of the distinct economies of the two countries, the Sierra Club's estimates do not
provide a complete picture of the need for border water and wastewater infrastructure in Mexico
compared to the United States. One billion U.S. dollars spent on infrastructure in Mexico builds
considerably more capacity for water and wastewater treatment, water distribution, and
wastewater collection than one billion dollars spent on infrastructure in the United States. This
difference is useful in interpreting the public spending needs estimated for each country in Table
4. Tt suggests that the need for facilities is significantly greater in Mexico than in the U.S.

Another difference between the infrastructure deficit in Mexico and the U.S. relates to the
size and character of the communities with the greatest unmet needs. In Mexico, the shortfall in
water distribution, sewage collection, and treatment is most urgent in large urban areas.
Wastewater in Mexican border municipalities is particularly problematic because of the
substantial fraction of total wastewater that is linked to industrial development. Mexico's "Border
Industrialization Program," which was initiated in 1965, sparked economic development in
Mexico's urban centers in the border region. This program granted the Mexican side of the border
region a special economic status that permitted foreign-owned industries to own and operate
assembly plants in Mexico. At these plants, referred to as maquiladoras, Mexican laborers
assemble imported parts and materials. Finished goods are exported with only the value added in
Mexico being taxed. By 1990, over two thousand maquiladoras directly employed five hundred
thousand workers, primarily low-income laborers that relocated to the border from the interior of
Mexico (Corcoran, 1997). The Mexican government initiated the Border Industrialization
Program to alleviate unemployment, to relieve population pressure on Mexico City and other
metropolitan areas, and to provide a source of foreign currency. The program was not
accompanied by investment in infrastructure to support either the industrialization or the
expanding Mexican border population.

Growth in Mexico's border municipalities resulted in increased demand for urban
infrastructure, but the means to finance water distribution, sewage collection, and treatment
projects in Mexico did not improve. Wastewater generated in urban centers, such as Mexicali and
Tijuana, far exceeded the capacity of treatment facilities, resulting in raw waste being discharged
into rivers and ocean waters. By the early 1990s, only 34% of the Mexican sewage collected
along the border received any treatment (General Accounting Office, 1996). All thirty-nine
Mexican border municipalities, including fourteen municipalities with populations over one
hundred thousand, needed major investments in water and sewer systems and treatment
facilities."”> In addition to this lack of municipal treatment capacity. Many low-income migrants
to Mexico's border municipalities built homes on vacant land that lacked public service. In the
early 1990s, 18% of urban households in Mexican border municipalities lacked potable water,
and 40% were not connected to sewage collection systems (Betts and Slottje, 1994).

> A Mexican municipality consists of a city plus the surrounding less-densely settled area, and thus the municipal
government is comparable to a consolidated city-county government.
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In contrast to the need in Mexico which was greatest in large urban centers, the need for
water and wastewater infrastructure in the U.S. border region during the 1990s was most urgent
in small municipalities and "colonias." The U.S. General Accounting Office defines colonias as
"rural, unincorporated subdivisions along the U.S.-Mexico border, in which one or more of the
following conditions exist: substandard housing, inadequate roads and drainage, and substandard
or no water and sewer facilities" (General Accounting Office, 1990, 1). Of the more than four
hundred thousand people in the U.S. who lived in colonias in 1990, 85% lived in Texas border
counties. In Texas, colonias generally lacked adequate water and wastewater disposal facilities
for their residents because colonia developers (before 1989) were not required to provide water
and wastewater services. The State of Texas responded to its growing colonia population through
legislation restricting the development of new colonias and the creation of a program to subsidize
the construction of water and sewer systems in Texas colonias. The three other border states also
had colonias, but the scale ofthe problem was not as large as it was in Texas. California's colonia
population was 32,000; Arizona's was 15,000 and New Mexico's was 14,600 (General
Accounting Office, 1990).

Colonias are not the only communities needing assistance in the U.S. border region.
Many small U.S. border municipalities also require improvements in their water and sewer
facilities because of their growing populations. In 1990, three of the ten fastest growing
metropolitan areas were located in Texas along the border (Texas Legislature, 1996). Although
the border economy grew substantially from 1970 though the 1990s, U.S. border residents were
among the poorest in the nation. In 1990, Webb and Starr Counties along the Texas-Mexico
border were among the ten poorest of all U.S. counties, and Laredo, Texas (in Webb County)
was the poorest city in the U.S. (Texas Legislature, 1996). The combination of rapidly expanding
populations and a high proportion of low-income residents made it difficult for small U.S. border
municipalities to finance needed improvements to their water and wastewater facilities. Many
small municipalities struggled to operate and maintain their systems, much less to expand them.
As a result of their limited budgets, small border municipalities often postponed maintenance of
systems, thus exacerbating the stress on their water and sewer systems caused by their increasing
populations.

In the early 1990s, only 7% of the U.S. border cities and towns had populations above
fifty thousand (BECC, 1996). Large U.S. border municipalities generally possessed adequate
technical, financial, managerial, and administrative staffto maintain well-functioning water and
sewer systems and to finance expansion and construction projects (although they often needed
assistance in addressing the needs of adjacent colonias). Consequently, twenty-two of the twenty-
five U.S. projects certified by BECC as of December 2000 were serving less than 50,000 border
residents.

BECC and NADBank's Experience in Providing Needed Financing

As mentioned, BECC and NADBank were part of a larger scheme—the $8 billion
environmental initiative for the border region announced by Presidents Clinton and Salinas in
1993. Although BECC and NADBank were not the only organizations addressing the shortfall in
water and wastewater infrastructure in the border region during the 1990s, the data on estimated
need in Table 4 provides a basis for putting the impact of BECC and NADBank's activities on
the border region in perspective.
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This is done in Table 5, which indicates that U.S. projects certified by BECC and
financed by NADBank packages covered 18% of the estimated U.S. need. In contrast, Mexican
projects covered only 9.7% of the estimated public need in Mexico. Although BECC-certified
and NADBank-financed projects (as of December 2000) address only 13% of the total estimated
need for the border region, the eleven Mexican projects and twenty-two U.S. projects represent
an unprecedented number of border region projects in development. In their six years of
operation between 1995 and 2000, BECC and NADBank worked on eight times more border
wastewater infrastructure projects than the IBWC did in its almost sixty years of work on border
sanitation issues. Since the first binational wastewater treatment plant in 1951, IBWC has spent
less than $1 billion (in 2000 dollars) on construction of wastewater facilities in the border region;
this money was spent on the Nuevo Laredo, Nogales, and South Bay (in San Diego) treatment
plants and facility planning for the New River/Mexicali treatment facilities .

The significance of BECC and NADBank's contributions to border projects is
exemplified in a colonia-related project that was certified in 1999 and received financing in 2000.
NADBank played the role of "dealmaker" by providing key funding for water and sewer hookups
for colonia households benefiting from a Texas' program that subsidized water and sewer
systems in colonias.® The Texas subsidy program—the Economically Distressed Areas
Program—did not provide funding for household connections. Using BEIF grants as a start,
NADBank attracted money from other sources. The final NADBank financing package enabled
colonia households in seven communities to connect to water distribution lines and wastewater
collection lines that had been constructed through the Economically Distressed Areas Program.
Without NADBank's financing package for household connections, the state's investment in the
distribution and collection systems would have failed to provide many colonia residents with
needed water and sewer services. In February 2001, NADBank approved another BEIF grant to
assist with household connections and water and wastewater improvements for fifteen colonias
outside Laredo, Texas. BECC certified the Laredo project in September 2000.

Much of what BECC and NADBank can accomplish within their mandates is shaped by
the funding for border infrastructure. For the last three years, the U.S. Congress has provided less
than the EPA’s request for border environmental funding. Instead of providing the $100 million
requested for 2001, EPA’s border funding is $75 million with $9.5 million of this earmarked for
specific projects (U.S. Congress, House, 106" Legislature).

Obstacles and Opportunities for NADBank's Lending

Although NADBank has played a significant role in projects through BEIF grants, it has
experienced difficulty lending in the United States because water and sewer service providers can
obtain less expensive debt-financing elsewhere, e.g., from State Revolving Funds and municipal
bond markets. In general, U.S. utilities did not seriously pursue NADBank's participation in
projects until after NADBank began administering BEIF grants. U.S. utilities were encouraged
by the BEIF grants because these grants were earmarked for border communities, and the utilities
could easily access the grants. Prior to BEIF, the main subsidies for U.S. border projects (with
the exception of funding for colonia projects) were for international wastewater projects through

® Telephone interview conducted by Nicole Carter with a representative of the Office of Texas Secretary of State
representative, 31 March 2000.
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the IBWC. These projects received direct allocations from the U.S. Congress. Obtaining funding
for these projects required political clout, and most border communities, with the exception of
the City of San Diego, were not politically powerful.

NADBank’s participation in Mexican projects has been limited for reasons related to the
institutions for delivering water and wastewater services and projects. State water and sewer
utilities and their local branches provide water and sewer service to Mexican border
municipalities.” To satisfy the BECC certification criteria, local branches of state utilities must
take responsibility for developing and implementing their own projects. But most of these local
branches had not had extensive experience with planning or building water and wastewater
projects. Moreover, because of difficulties in establishing and collecting user fees and upheavals
in utility staff due to changes in state political administrations, local branches often lacked the
financial and managerial capacities needed to satisfy BECC criteria (Carter, 1999). Managers of
state utilities and their local branches were usually either appointed by state governors or selected
by appointees of state governors. Their selection was based more on their political ties than their
skills and knowledge of water and sewer utilities. In Mexico, the fourteen certified public
projects were undertaken by utilities working to overcome these impediments, often relying on
assistance from BECC and NADBank.

The context of project financing in Mexico provided NADBank with both opportunities
and impediments. NADBank was able to loan more for Mexican projects than U.S. projects
because Mexican utilities had fewer financing options than U.S. utilities. Mexican state utilities
are denied access to foreign capital. Because of provisions in the Mexican Constitution, only the
Mexican federal government can borrow in a foreign currency or with foreign creditors.
Moreover, state water and sewer utilities could not work with the municipal governments to raise
funds through municipal bonds (a common means of financing water and wastewater projects in
the U.S.) because a municipal bond market did not exist in Mexico as of 2000.

Mexican utilities and communities were also constrained in their ability to raise funds
using taxation. In the 1990s, tax collection in Mexico remained centralized, and the federal
government maintained control of over 80% of the federal revenue (Mendoza Berrueto, 1996).
Under a revenue-sharing scheme, the federal government disbursed to each state a portion of the
remaining 20%. In principle, Mexican border states could offset their water and sewer financing
problems by raising state taxes. However, the political feasibility of state governments raising
revenue via state taxes was severely limited. State governments ran the risk of losing federal
disbursements if they increased their tax revenues.

Another possible source of financing was the magquiladoras, which were among the
largest water and sewer users in Mexico's border municipalities. These plants were also a driving
force behind the border population boom. Maquiladoras, however, contributed little to financing
public infrastructure. Their profits accrued largely outside of Mexico, and their payrolls were so
low that payroll taxes were relatively insignificant. A 1990 study of eighty maquiladoras in
Nuevo Laredo found that together these companies paid only $279,000 in payroll taxes that
year—hardly enough to pay for the social services needed by their workers, let alone the cost of
infrastructure construction (Barry et al., 1994). As a result of the tax system, the maquiladoras

7 We identified one exception to a state utility providing municipal water and sewer service. A municipally-owned
utility—Junta de Aguas y Drenaje—serves the municipality of Matamoros, Tamaulipas.
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are not significantly contributing to the infrastructure that they and their workers use and are
actually being subsidized by the governments’ investments in infrastructure.

Debt financing was expensive through Mexican government entities such as the Banco
Nacional de Obras y Servicios Piiblicos (BANOBRAS, National Bank of Public Works and
Services). Nonetheless, competition for BANOBRAS loans is high because a BANOBRAS loan
was one of the few available financing options. BANOBRAS lent at an interest rate a few points
higher than the interest charged by the Mexican Treasury; in 1999, BANOBRAS was lending at
35.6% (General Accounting Office, 2000).

As a consequence of the limited and expensive options for project financing available to
Mexican water and sewer utilities, NADBank's loans for Mexican projects at interest rates
between 25.5% and 27.1% were attractive (General Accounting Office, 2000). NADBank's loans
for the Ciudad Juarez and Naco projects constituted, respectively, 15% and 11% of the financing
packages. Because the interest rates for loans in Mexico (including NADBank's) were high,
border water and wastewater projects required significant subsidies both from NADBank and
Mexican federal and state sources in order to be affordable to border communities.

In early 1999, NADBank developed a mechanism that allowed financing of Mexican
public sector projects in a manner consistent with the Mexican Constitution's prohibitions on
sub-federal entities borrowing in foreign currencies and from foreign entities. NADBank
established a limited-purpose financial institution that channels NADBank financing to
environmental infrastructure projects sponsored by Mexican public entities. In late 2000,
NADBank began a pilot initiative—the Value Lending Program—using $50 million ofthe
Bank’s paid-in capital. The program, which was still under development in May 2001, will lend
for water, wastewater, and solid waste projects at lower rates than the NADBank’s regular
lending program. The reduced rates will make debt-repayment more affordable for low-income
border communities.

Reality of User Fees for Debt Repayment and Facility Maintenance in Mexico

In order to repay loans, utilities need a revenue stream from their operations. BECC's
financial feasibility criteria and NADBank's financial packages require repaying loans through
user fees. BECC and NADBank were required to overcome decades of problems related to user
fees when they attempted to apply their requirements to Mexican border projects. A vicious cycle
of poor service quality and deferred maintenance had evolved among Mexican utilities. The
explosive growth of border municipalities contributed to a decline in the quality of urban water
and sewer service. Rapidly expanding demand exceeded systems' capacities. Users failed to pay
their bills because of the poor service quality and for a variety of other reasons discussed below.
Without these user fees, water and sewer utilities could not adequately operate and maintain their
facilities, and utilities became dependent on subsidies from state and federal sources for both
construction and maintenance activities. Systems quickly degenerated; for example, a $50 gate
for the wetland lagoons used to treat Mexicali's sewage was not replaced when it failed, thus
cutting treatment efficiency of the lagoons in half.® As of December 1995, thirty (33%) of the
ninety water treatment plants that had been built in Mexican border states were no longer
operating, and many of those that were operating were not at their maximum treatment capacity
or efficiency (Navarrete Martinez, 1996).

8 Interview conducted by Nicole Carter with a representative of EPA Region IX Water Group, 25 November 1997.
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User fees were inadequate because they were too low and collection was poor. Collection
rates often dipped below 40% (Technical Director of BECC, interview, 14 March 1997). Utilities
had trouble collecting fees because, for many years, cutting domestic water service was
interpreted as unconstitutional; the Mexican Constitution protects access to water as a
fundamental right (Ingram et al., 1995). In the mid- and late-1990s, the Constitution was
reinterpreted to allow water service to be cut for nonpayment; the rationale is that only service is
cut—not the right to water.” By the late 1990s, utilities in many border states possessed explicit
legal authority to cut water service for nonpayment of user fees. Low fee collection rates also
developed out of a commonly held belief in Mexico in the right to free water and free public
services.'® This belief, combined with the failure of utilities to collect user fees aggressively and
to take action to stop illegal connections to water lines, yielded an informal rule among
customers: it is acceptable not to pay water and sewer fees. Another reason collection rates
remained low was that local branches of state utilities had not been forced to face hard budget
constraints or to operate efficiently; utilities consistently relied upon state and federal subsidies
for construction and maintenance.

Water and sewer rates charged customers were often below the amount necessary to
cover operation and maintenance costs, much less to repay debt. As one BECC director
explained it, increasing rates was "political suicide" for anyone in politics or with political
aspirations because rates affect every voter connected to the water and sewer system.'’ As a
consequence, low user rates persisted.

Mexican border residents have a limited ability to pay for water and sewer service; one
estimate is that 51% of Mexico's border residents in the early 1990s lived below the poverty line
(Betts and Slottje, 1994). Before BEIF and other grants were available to decrease the amount a
service provider would need to borrow, the user fee increases that were required to repay
NADBank's loans would have substantially increased the monthly water and sewer bills of low-
income customers. These dramatic increases would have indeed amounted to political suicide
and would not have been affordable for most border communities.

By carefully combining loans and grants, NADBank developed financing packages with
user fees set so that they were affordable for community members, but nonetheless sufficient to
provide revenue for operation and maintenance and debt repayment. NADBank works with the
community to develop a least cost financing package for the community. The increases in water
and sewer rates that NADBank supported in its financing packages appeared to be affordable for
low-income customers. The water and sewer rate increases represented real annual increases of
10-15%. Although this is a significantjump, these higher rates did not exceed 2.3% of the
household income based on a single, minimum-wage earner (Carter, 1999). One rule of thumb
commonly used by international development banks is that households can afford to pay up to
5% of their income for water and sewer services (Wright, 1997). By using grants to cover
construction costs, NADBank's financing packages reduced the loan amount so that repaying the
debt was manageable for the community. Proposed rate increases were made politically
acceptable because the increases were often characterized as being forced by BECC and

? Interview conducted by Nicole Carter with BECC’s Public Outreach Coordinator, 14 March 1997.
1 Interview conducted by Nicole Carter with BECC’s Technical Director, 14 March 1997.
" Interview conducted by Nicole Carter with BECC’s Technical Director, 13 February 1997.
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NADBank, and the increases were associated with specific projects to improve and expand water
and sewer services.

Results from BECC and NADBank's insistence on using fees to finance maintenance and
debt repayment are exemplified in a project for Ciudad Judrez. BECC would not certify the
wastewater treatment project proposed by the local branch in Ciudad Judrez—Junta Municipal
de Agua y Saneamiento (JMAS)—until a new rate schedule was devised and implemented.
JMAS not only instituted a rate increase of 10% for average residential customers in 1997, but it
also increased its water and wastewater fee collection rate from 40% in 1995 to 90% in 1998 and
developed an advanced system for managing customer complaints.'?

In 1996, in order to foster customers' willingness to pay and to temper the politically
liabilities of user fee increases, BECC revised its certification criteria to require a public meeting
to discuss user fee increases. In some communities, these meetings successfully strengthened
public support for increases by clarifying the reasons for the increases and providing assurances
that the additional money collected will go to improving local water and sewer service.'?

Uncertainties in the Future of BECC and NADBank

Although BECC and NADBank contributed to unprecedented levels of border
infrastructure investments, the future roles of the two organizations are uncertain. Beginning in
Spring 2000, NADBank began investigating the possibility of extending its activities
geographically beyond the 100 kilometers of the border region and beyond the current scope of
water, wastewater, and solid waste infrastructure. The Bank initiated this effort in order to
expand the use its credit resources. In late November 2000 after receiving public input on
proposals for an extension of its mandate, NADBank’s Board of Directors decided that the Bank
should expand its scope beyond the current water, wastewater, and solid waste projects into
activities within the current provision of the Bank’s charter. In response, BECC decided to
certify projects of the following types: industrial and hazardous waste projects (to the extent that
the waste presents a pollution threat to water or soil); water conservation projects; water and
wastewater hookups for housing; and recycling and waste reduction projects. BECC is also
considering (on a pilot basis) projects related to air quality, public transportation, and clean and
efficient energy, as well as projects that improve municipal planning and development and water
management (BECC, 2000). As of May 2001, BECC had not received any applications for
projects falling under the new project types that could be certified.

Beginning in August 2000 and continuing into 2001, Mexican President Vicente Fox
(who took office in December 2000) demonstrated interest in changing the focus and
responsibilities of BECC and NADBank. Fox proposed expanding NADBank beyond its focus
on border environment infrastructure; under his proposal, NADBank would be a $20 billion bank
financing a broad range of North American development projects (Los Angeles Times, 18 August
2000). The expanded Bank would be part of Fox’s ambitious plan to form an economic block
similar to the European Union in North America. NADBank would manage an “economic

"2 Interview conducted by Nicole Carter with BECC’s Technical Director, 14 March 1997; Interview conducted by
Nicole Carter with Director of Sanitation for JMAS, 17 December 1997.

" Interview conducted by Nicole Carter with Director of Sanitation for JIMAS, 17 December 1997; Telephone
interview conducted by Diana Cardenas with a representative of a U.S. non-governmental border organization, 26
Februar 1998.



44

convergence fund” aimed at accelerating Mexico’s economy, thus facilitating the integration of
the three countries. BECC’s relationship to the expanded NADBank was not discussed; however
in Mexico during early 2001, there was some discussion of moving some of BECC’s project
development responsibilities to the NADBank (Kelly et al., 2001).

Numerous border non-governmental organizations have expressed concern regarding the
changes being proposed by the Fox administration (Kelly et al., 2001; Arizona Toxics
Information et al., 2001). They argue that BECC and NADBank still have numerous border
water and wastewater issues to address before expansion into other development concerns can be
considered and that the two institutions are not equipped to deal with the full spectrum of water
issues much less to expand into other areas of development in North America. For example, the
Mexican and U.S. border population is projected to increase from 12 million in 2000 to 15
million in 2010 and 19 million in 2020 (Southwest Center for Environmental Research and
Policy 1999, 7). This growth will only exacerbate the previously discussed shortfalls in water
and sewer infrastructure. Moreover, providing water for the region’s growing urban population
and industrial sector is increasingly in conflict with the use of water for regional agriculture and
instream uses, including species habitat conservation, especially during years with low
precipitation in watersheds affecting border water supplies. Neither BECC nor NADBank (nor
IBWC) are structured to manage or assist communities in planning the exploitation of their water
supplies, which fundamentally affects the water systems being constructed in this post-NAFTA
era. BECC and NADBank are limited to construction-based projects and project-by-project
development assistance. Neither of these organizations is involved in regional planning, and
deficiencies in regional planning are the core of numerous water-related problems including
those that stem from the booming border populations. Many border non-governmental
organizations argue in spite of these shortcomings BECC and NADBank have significantly
contributed to efforts addressing the environmental infrastructure needs of the region, and what
these organizations need is not an expansion into other development areas but increased support
for their environmental infrastructure efforts.

Conclusions

In recent decades, the border region has experienced dramatic population growth and
industrialization due largely to trade patterns end economic policies. The governments of Mexico
and the United States created BECC and NADBank in association with NAFTA to improve and
protect the environment of the border region. The two organizations contribute to environmental
protection by actively promoting well-crafted water, wastewater, and solid waste infrastructure
projects. Between 1995 and 2000, BECC certified forty water and wastewater projects, and
NADBank developed financing packages for thirty-one of those projects. These projects
represented a significant increase in infrastructure investment in the border region. However,
these projects are only the first step in addressing the water and wastewater infrastructure needs
of the region. As of December 2000, NADBank financing packages covered only 13% of the
water and wastewater infrastructure investment needed between 1994 and 2003, and NADBank's
financial participation in projects was overwhelmingly through grants, not loans. BEIF grants
constituted 97% of NADBank's financial participation in projects.

During their first six years of operation, BECC and NADBank did not address a
substantial fraction of the financing needed for water and wastewater infrastructure, but they
succeeded in promoting debt-financed, and user-fee-supported projects developed with public
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participation. The technical assistance and utility strengthening activities sponsored by BECC
and NADBank are expected to contribute to the long-term viability of these projects by
strengthening utilities so they cannot only complete the projects but also maintain them and plan
for future investments. Even with the progress made under BECC and NADBank, many
additional water and wastewater infrastructure investments will have to be made if citizens of the
border region are to enjoy basic water supply and wastewater collection services.
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Table 1. BECC Certification Criteria

Topical Area Subject of Certification Criteria
General Criteria - Project Type
* Project Location

- Project Description and Work Tasks
- Conformance with International Treaties and Agreements

Human Health and
Environment

- Human Health and Environmental Need

- Environmental Assessment

+ Compliance with Applicable Environmental and Cultural
Resource Laws

Technical Feasibility

- Appropriate Technology
- Operation and Maintenance Plan
- Compliance with Applicable Design Standards

Financial Feasibility and
Project Management

- Financial Feasibility
- Fee/Rate Model
- Project Management Capacity

Community Participation

- Comprehensive Community Participation Plan
+ Report Documenting Public Support

Sustainable Development

- Adherence with Sustainable Development Principles

+ Institutional and Human Capacity Building

- Conformance with Applicable Local and Regional
Conservation and Development Plans

+ Natural Resource Conservation

- Community Development

Source: BECC, 1996.
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Table 2. NADBank Financial Packages in Mexico (as of December 2000, in millions of U.S. dollars)

'Mexican Community Population PDAP NADBank BEIF Total Project
(in thousands)| and/or IDP Loan Grant Cost

|[CONSTRUCTION COMPLETED

Matamoros, TAM (private project) 23 0.20 no participation | no participation | no participation

UNDER CONSTRUCTION

ICiudad Acufia, COAH 113 0.28 - 21.18 80.35

ICiudad Judrez, CHIH 1,100 0.33 4.58 11.08 3116
exicali, BC 635 0.32 - 20.62 57.36

r:aco, SON 6 0.19 0.18 0.42 1.62

Hogales, SON 215 0.87 being d d | being designed 39.00
iedras Negras, COAH 133 0.09 - 12.83 57.42

E;eynosa, TAM 474 0.08 - 8.09 83.40

Tijuana, BC 113 0.30 2.5 16 19.52

UNDER DESIGN

[Palomas, CHIH T 0.19 1.88 5.18

JRegion Cinco Manantiales, COAH 30 - being designed - 17.50

San Luis Rio Colorado, SON 170 0.64 - 5.93 13.50

Tecate, BC 66 0.25 being designed 372 7.81

[Tijuana, BC (Ecoparque) NA 0.04 no participation | no participation | no participation

REDEFINED

[Ensenada, BC 250 0.25 no participation | no participation | no participation

MEXTCO TOTAL 3,335 4.03 7.26 101.75 413.82

Sources: BECC and NADBank 2000; NADBank 2000.




Table 3. NADBank Financial Packages in Mexico (as of December 2000, in millions of U.S. dollars)

LS. Community Population PDAP NADBank BEIF Total Project
(in thousands)| and/or IDP Loan Grant Cost
ONSTRUCTION COMPLETED
Brawley, CA 27 - 0.97 - 24.80
uglas, AZ 14 0.50 no participation | no participation | no participation
I Paso, TX (NW Reclaimed Water) 90 - no participation | no participation | no participation
UNDER CONSTRUCTION
ton, TX 6 0.05 - 0.26 14.47
alexico, CA 26 0.04 - 6.5 11.30
onna, TX 20 0.24 - 3.49 21.62
1 Paso, TX 47 0.63 - 149 37.82
| Paso County, TX (Lower Valley) 40 0.33 - 17.5 98.35
[El Paso County, TX (on-site treatment) 1 - no participation | no participation | no participation
Heber, CA 3 0.29 - 1.08 338
ercedes, TX 15 0.24 1.87 0.9 11.16
oma, TX 21 0.20 B 5.6 34.18
San Diego, CA 1,200 - - 17.2 99.59
JSomerton, AZ 6 0.08 - 1.07 344
Westmorland, CA 2 0.05 - 1.98 441
b BiDDING PROCESS
Berino, NM 0.5 0.22 no participation | no participation | no participation
[Del Rio, TX 42 0.04 - 14.18 36.50
Heber, CA NA 0.07 - 2,53 4.34
1 aredo, TX 4 0.26 - 6.23 21.58
|UNDER DESIGN
Brawley, CA NA 0.32 - 6.39 13.56
Nogales, AZ 220 0.14 - 39.5 46.10
[Patagonia, AZ 1 0.22 - 0.77 1.26
Sanderson, TX 1 0.05 - 0.35 3.60
Texas Plan for Hookups 23 0.02 - 6.36 8.82
\BEING REDEFINED
Somerton, AZ NA 0.25 no participation | no participation | no participation
U.S. TOTAL 1,810 4.24 2.84 146.79 500.28

Sources: BECC and NADBank 2000; NADBank 2000.
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Table 4. Sierra Club's Estimates of Public Spending Needs for Water and Wastewater Infrastructure in the U.S.-Mexico Border
Region for 1994-2003 (in billions of U.S. dollars)

U.s. Mexico Total
Water 1.07 0.94 2.02
Wastewater 1.68 3.33 5.01
Total 2.75 4.27 7.03

Source: Sierra Club, 1993,

Table 5. Impact of BECC and NADBank’s Activities Through December 2000 on Estimated Water and Wastewater Need
in the U.S.-Mexico Border Region for 1994-2003

U.s, Mexico Total
Estimated Need (hereafter Need)® $2.75 billion $4.27 billion 7.03 billion
Cost of Public Projects with NADBank Financing $500 million $414 million $914 million
Packages from 9/1996 to 12/2000 (hereafter Cost)?
Cost as % of Need 18% 9.7% 13%
% of Need Covered by NADBank-financed projects Each 4.2% 2.3% 3.0%
Year®
NADBank Debt Used for Project Financingd £2.84 million $7.26 million $10.1 million
NADBank Debt as % of Need 0.10% 0.17% 0.14%
NADBank Debt as % of Cost 0.6% 2% 1%

2 Need figures are from Table 4.
b cost figures are for the pubtic projects shown in Tables 2 and 3.

C This calculation is made using the years between the financing of the first project in September 1996 and the end of the
analysis in December 2000—4.3 years.

d NADBank debt figures are from Tablcs 2 and 3.

Acronyms

BANOBRAS Banco Nacional de Obras y Servicios Publicos
BECC Border Environment Cooperation Commission
BEIF Border Environment Infrastructure Fund

CEC Commission for Environmental Cooperation
CNA Comisién Nacional de Agua

EPA U.S. Environmental Protection Agency

GNP Gross National Product

IBWC International Boundary and Water Commission
IDP Institutional Development Cooperation Program
IMAS Junta Municipal de Agua y Saneamiento
NADBank North American Development Bank

NAFTA North American Free Trade Agreement

PDAP Project Development Assistance Program
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The border region between Mexico and the United States is one of the most
environmentally stressed areas in the world. The U.S. and Mexican governments have created a
series of binational plans and projects to solve some of the region’s most pressing environmental
problems. Binational efforts range from a general agreement to solve transboundary pollution
signed in 1983 to plans seeking a solution to environmental problems and the creation of
binational institutions focusing on urban infrastructure related to these problems. However, until
now there has not been an evaluation of the achievements and limitations of binational
cooperation. This evaluation is long overdue since after 17 years of binational cooperation,
border environmental problems have not significantly improved, and Mexico and the United
States are preparing to launch a new environmental plan for the border region.

An evaluation of binational cooperation is a task beyond the scope of this paper. The
paper reflects on the reasons why binational cooperation has achieved only limited success in
solving border environmental problems. The basic argument of the paper is that binational
actions have not responded to the needs of the border communities. Two factors help explain this
distance between actions and reality. First, binational actions have been designed more as a
response to political pressure from media attention to environmental problems at the border, and
from groups in the United States, than a comprehensive long-term strategy to meet the needs of
the border communities. Second, the managerial approach used in the design of binational
actions has provided a fragmented perspective of environmental issues, isolating problems from
the structural causes behind them and their social and economic consequences. This paper
suggests in conclusion that there is an urgent need for a new approach in binational cooperation
to help border communities find sustainable solutions to their environmental problems.

The paper is divided in two sections. The first part presents a brief summary of the major
driving forces for environmental change along the U.S.-Mexico border. The second part presents
a perspective of binational cooperation on border environmental issues, seeking to explain the
obstacles created by political pressures and the managerial approach to a comprehensive long-
term environmental action plan for the U.S.-Mexico border.

The Driving Forces for Environmental Change at the U.S.-Mexico Border

Environmental problems in the Mexican border communities have deep historical roots
and cannot be attributed to a single cause, but rather to a combination of factors related to fast
urban and population growth during the last five decades, together with rapid industrialization
since the 1970s. These two driving forces for environmental change at the U.S.-Mexico border
are the result of complex social processes at the local, national, and transnational levels.
Historically, much of the border communities’ uneven urban growth was due to imbalances in
federal policies, which promoted rapid economic growth in the region (by funding highways,
energy facilities, communications links, and industrialization) without making parallel
investments in social infrastructure (housing, public services, and so on).! The border’s
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accelerated population growth, which began in the late 1950s, peaked during the 1960s and
1970s due to the constant flow of migrants through the border area en route to the United States
(Lorey, 1990). Shortfalls in housing and public services intensified, and slums areas became a
common component of the urban space.

That unbalanced growth of the Mexican border cities had important environmental
consequences. Water supply, distribution, and quality have historically been a major
environmental problem with severe social impacts, such as health, standard ofliving, and income
(Mumme, 1988). Other problems like collecting and treating sewage created severe hazards for
large number of the inhabitants of the border cities, and in some cases like Nogales and Tijuana,
with transboundary consequences. Deficiencies in public services were particularly evident in the
recollection and disposal of solid waste.

Industrialization associated with transnational processes since the early 1970s was
characterized by the appearance of maquiladoras. Most of the maquiladoras are subsidiaries or
subcontractors of transnational corporations and the logic of their relocation to the border area
has to be understood within the international distribution of labor fostered by transnational
capital. Sklair (1989) explains this process as a coming together of the interests of the
transnational corporations and some key elites in the countries of the Third World. For him, this
merge of interests establishes three types of transnational processes: economic (the relocation
and operation of plants to Third World countries), the political (the emergence of a transnational
capitalist class), and the cultural (the culture-ideology of consumerism) (Sklair, 1994). The first
two of these processes help explain the arrival of the maquiladora in Mexico and their
disproportionate power in governance at the U.S.-Mexico border.

Growth in the maquiladora boomed at the U.S.-Mexico border during the 1980s. This
explosive growth diversified the local economies and created a large number ofjobs, but it also
exacerbated urban problems along the border. The strong demand for labor in the maquiladora
attracted new waves of migrants to the region. As newcomers augmented the pressures on the
housing stock and the network of public services, and as the city governments continued to be
unable to keep pace with the cities” urban growth, the gap between the demand for and the
availability of services widened year by year. This process continues today.

Several factors help explain this impact of the maquiladora on border communities.
Newcomers to the border who are employed in stable but low-paying jobs have difficulty finding
affordable housing with basic services because of the city’s substantial accumulated deficit in the
supply of such housing. Without an alternative, workers must resort to substandard, often self-
built, housing in colonias lacking electricity, sewerage, paved roads, and so on. A characteristic
of Mexico’s border communities is the extent of such urban marginalization.”

Although maquiladoras are not responsible for providing housing and public services for
their workers, it is important not to forget how closely the growth and operation of the
magquiladora industry is linked to urban growth. Further growth of the maquiladora sector is
likely to attract more migrants from northern and central Mexico to the border, augmenting the
demand for housing and services and widening the gap between supply and demand.

The increasing industrialization that accompanied the growth of the maquiladora sector
also created an unequal competition for physical and human resources—flat urban land, public
services, communications, and skilled and unskilled labor—between economic sectors and
between economic actors and social groups (Gonzalez-Arechiga and Ramirez, 1991).% This
competition aggravated the uneven distribution of public services within the cities.
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Municipal planning

The Mexican border cities’ inability to keep pace with the demand for urban
infrastructure has also been due in part to the local governments’ lack of economic resources. In
Mexico’s centralized political system, the resources provided to the municipalities are minimal.
On average, only 4 percent of the annual federal budget reaches the municipalities, and only 14
percent goes to the state governments (Zepeda, 1992). Most municipalities in Mexico have
barely enough resources to pay the salaries of local government employees. For example, over
72 percent of all municipal public expenditures in Tijuana in 1995 were administrative expenses;
only 10.1 percent went to support public works (INEGI, 1996). Municipal resources for public
works finance small-scale projects, such as street repair. Tijuana, like other municipalities along
the border, depends on federal resources for the construction of major public works (housing,
public services, roads, and so on). Since the beginning of the economic crisis in the early 1980s,
federal government spending on public services has been limited overall, and the border
municipalities are not high on the federal agenda.

Planning efforts in the Mexican border communities have been limited. Urban growth has
been unregulated and chaotic, aggravating the challenges of underdevelopment (Alegria, 1992;
Herzog, 1989). Moreover, the urban plans have not been enforced consistently. Topographic
conditions in several border cities present additional obstacles to urban growth. Flat areas for
low-cost urbanization are few. Hence, low-income groups and recently arrived migrants are often
forced to create zones of incomplete urbanization on hillsides, living in extremely precarious
housing that is prone to washouts, mudslides, and other natural disasters (Bocco et.al., 1993). For
these residents, natural disasters are just one more element in their marginalization and in the
inequities they suffer in the distribution of the benefits of the city’s economic growth. However,
these are not the only sectors of the border population that are affected by a failure in urban
planning. Even well-urbanized areas that are home to the city’s middle- and high-income groups
are located in risk-prone zones.

The incomplete enforcement of urban planning schemes has also facilitated the
indiscriminate location of industry throughout the urban areas, with impacts on urban structure
and on daily urban life (Sanchez, Alegria, and Castro, 1994). Areas of incomplete urbanization,
settled by maquiladora workers or migrants, soon grew to surround industrial areas that
originally lay outside of the urban area. Other plants opted to locate within the existing city but
outside the industrial parks.

This indiscriminate location of industry in border cities has environmental consequences.
There has been an increasing number of environmental emergencies originating in the industrial
site at Tijuana, Mexicali, Nogales, Ciudad Juarez, Reynosa, and Matamoros. Such emergencies
arise from improper management of hazardous substances or from accidents due to human errors
or equipment failures. Industrial emergencies are a particular concern for the border communities
because of the widespread distribution of industrial plants throughout the cities, the shortage of
information regarding what kinds of hazardous substances are housed in each plant, and the
limited local resources for training and equipping emergency staffto deal with these kinds of
events. Mexico’s new environmental legislation (1996) incorporates some ‘“right-to-know”
provisions, but to date, inventories of hazardous substances in the Mexican border cities are very
incomplete or nonexistent.

This same lack of knowledge extends the environmental health risks of maquiladoras.
Because magquiladoras are considered light industry, they were long believed to have little or no
environmental impact. But since the late 1980s, a growing number of studies have documented
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the use of hazardous materials in maquiladoras and the lack of safety controls in the handling of
these materials inside and outside the plant (Denman, 1997; Cedillo et.al., 1997; Moure-Eraso
et.al., 1994; Simon, 1997; La Dou, 1991). Maquiladoras have for years been unable to document
that they are handling their hazardous wastes in accordance with the law (Sanchez, 1990). These
range from solvents containing organic compounds to acids and heavy metals (Acosta et.al.,
1994). These studies also suggest that there are problems in the way these substances are handled
inside the plants. Despite recent efforts, Mexico’s federal and state-level environmental agencies
have not yet been able to provide a comprehensive solution to this problem. To date, there are
few data on which to base an assessment of the amount of pollution generated by the border’s
industry and its environmental and social repercussions.”

Environmental pollution caused by hazardous substances and hazardous wastes is in fact
a national problem in Mexico. Unfortunately, there are few resources available in federal or state
budgets with which to bolster enforcement of environmental regulations. Mexico’s economic
crisis and the resulting cuts in federal expenditures have taken a toll on the enforcement of
environmental legislation. There is also only very limited documentation available on hazardous
waste generators, including accurate descriptions of the types, volume, and form of emissions
from each source, and on the final disposition of hazardous wastes. These obstacles hinder
effective protection of the border environment and public health, and they undercut efforts to
deal with environmental emergencies whose origins are to be found in border industries.

The Mexican Border Cities Today

Fast industrialization has been a major factor in the modification of the urban structure,
the urban economy, and daily urban life. The Mexican border cities grew historically as centers
of trade and services, and industrialization transformed them into centers of industrial production
during the last three decades. Flows of people and goods were traditionally directed toward the
downtown area and the international border, where trade and service activities were concentrated
(Alegria, 1992; Herzog, 1989; Sanchez, Alegria and Castro, 1994). Transport routes and roads
were designed to parallel demands of the urban economy.

The rapid growth of industry over a widespread area in a relatively short period of time
has altered the flow of people and goods in the urban area. Goods now flow from the border to
the industrial areas and vice versa. People flow from different parts of the city to the industrial
areas. The development of new shopping malls outside the downtown areas also contributed to
changing the historic flow of urban traffic. Transport routes have adapted to the new demands of
the urban economy, but the construction of roads to service heavy traffic to the industrial areas
has been slow, difficult, and expensive. Frequent traffic jams create severe obstacles for urban
activities and are a major source of air pollution. Fast industrialization has introduced a new
range of pollution emissions of volative organo-chlorate compounds (VOCs)—used as solvents
in painting, woodworking, and other industrial activities in maquiladoras—contribute to ozone
contamination in the lower atmosphere.

Inefficiencies in public transportation, an extensive market for relatively inexpensive
(hence, older and more polluting) cars, and the influence of the U.S. “car culture” together
account for the high number of private cars in Mexican border cities. Statistics from Mexico’s
Motor Vehicle Registry show that in 1994 almost 77 percent of all motor vehicles along the
border were private cars (INEGI, 1996). The real number of cars might be 10 to 15 percent
higher than the official count, considering that many of the cars driven by people living in
Mexican border cities are not registered in Mexico." Many of these vehicles are old and in poor
condition, with high fuel consumption and no emissions controls. Mexico requires that new cars
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and trucks be equipped with catalytic converters, but this law has been in effect only since 1991.
The diesel engines that power most of the buses and heavy trucks trafficking servicing the
industry and exports (22 percent of all vehicles in 1994) often emit high levels of contaminants.

The added volume of transient vehicles due to the area’s high number of border crossings
also contributes to air pollution. The U.S.-Mexico border is the busiest border in the world.
Many of these crossings are by car. Stalled vehicles contribute further to the border’s air quality
problems.

Air quality is affected not only by the lack of controls on industrial and automobile
emissions, but also by the large volume of suspended particles coming from areas of incomplete
urbanization. Air pollution sources include: fixed sources (power plants, industrial plants, kilns
for brick and tile making); mobile sources (cars and trucks); particulate matter (windblown dust
carried from unpaved roads and eroding areas, the burning of solid waste, aggregate mining and
construction, and crop burning in the rural areas). The strange blend of underdevelopment and
economic growth that characterizes border cities explains the combination of these pollution
sources. On the one hand, fast and often chaotic urban growth is responsible for the removal of
vegetation, for soil erosion, and for the urbanization of risk-prone areas. This has aggravated the
deficiencies in urban infrastructure, exemplified by the number of unpaved roads and by the
solid waste problems mentioned above. These sources are responsible for the high concentrations
of particulate matter. On the other hand, increasing economic growth, transport and
industrialization greatly increased the volume of this pollution (World Bank, 1994).

Air pollution is also a transboundary environmental problem particularly acute in the
border areas of Tijuana-San Diego, Mexicali-Calexico, the Two Nogales, and Ciudad Juarez-El
Paso. Because these twin cities share the same air basin, emissions on one side of the border can
affect the air quality on the other side. Emissions of particulate matter, which is a serious
problem on the Mexican side of the border, frequently travel from south to north. Ozone and
sulfur dioxide emissions, meanwhile, generally travel from north to south (although in some
areas this flow is from south to north). Although the monitoring of air quality in Mexican border
cities has been limited until recently, Tijuana and Mexicali have established a net of monitoring
stations which will help to provide a better picture of how air pollutants flow within the cities
and across the border."

Border cities’ uneven growth and lack of services have further aggravated water pollution
problems. Shortfalls in constructing, operating, and maintaining public services are to blame for
part of these problems. Despite efforts to increase the coverage of the municipal drinking water
and sewage systems, significant number of inhabitants in the Mexican border communities have
not adequate access to these services. Efforts to expand these systems between 1970 and 2000
were not able to keep pace with the increased demand from a growing population.' Because of
inadequate maintenance, the municipal systems are subject to line breaks in many parts of the
cities, including well-urbanized areas.

In the case of sewage, spilled and uncollected raw sewage represents an important source
of bacterial pollution. Sewage spills occur because the increase of wastewater generated by the
expanding population exceeds the capacity of the existing pipes (Sanchez and Lara, 1993). The
combination of uncollected raw sewage in slums and low-income neighborhoods spills in other
parts of the city, and gaps in the distribution network for potable water go far toward explaining
the high incidence of water-borne diseases in Mexican border communities. Untreated sewage
also poses a constant threat of contaminating surface and groundwater resources.
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Industrialization has also introduced a new problem into the operation of sewerage
systems. The illegal discharge of hazardous wastes into municipal systems or open waterways
adds to the environmental problems and health risks created by underdevelopment and
deficiencies in urban infrastructure. Currently there are no comprehensive and systematic water
quality programs in any of Mexico’s border cities that could clearly identify hazardous waste
pollution. However, this illegal practice has been documented in several Mexican border cities.
Sewage samples in Mexicali, Tijuana, Nogales, and Matamoros have been found to include
pollutants, especially organic compounds, that tend to be associated with the border industry
(Perry et al., 1990; Sanchez and Lara, 1993). This illustrates the importance of multimedia
analysis in the study of border environmental issues.

Sewage problems have an important transboundary dimension. Spills of uncollected raw
sewage have flowed across the international border for years. As I mentioned above, this was
one of the environmental problems that prompted Mexico and the United States to sign the La
Paz Agreement to control transboundary pollution along the border in 1983 (Sanchez, 1988). It is
also an issue area in which the two governments have cooperated in their search for a solution to
the problem. The best example is Tijuana’s sewage problem. Much effort has gone into
controlling this problem over the past two decades, including the construction of a municipal
sewage treatment plant, the expansion of sewage networks, a defensive catchment system just
across the border in San Diego, and the construction of the new binational sewage treatment
plant next to these facilities. Despite these efforts, the problem has not been solved and the
operation of the binational plant has run into problems due to the presence of industrial
pollutants in sewage coming from Tijuana. It is worth noting that the binational plant does not
alleviate all sewage treatment problems in Tijuana. This city is currently seeking to create
additional treatment capacity to keep pace with its future increases in sewage flows.

Fast urban growth has severe consequences for the supply and distribution of water in the
Mexican border communities. Almost all Mexican border communities face water supply
problems (Sanchez, 1997). In some areas (Tijuana, Nogales, and Ciudad Juarez) water is a major
constraint on population growth. The distribution of drinking water has also been a major
problem. A significant percent of the population in Mexican border communities are not
connected to the city’s drinking water system. These people are forced to depend on secondary
sources of drinking water, such as street vendors. Poor maintenance of the potable-water
distribution network leads to pipe ruptures and spills." Most of the low income neighborhoods
throughout the border cities with connections to the Municipal drinking water system suffer
shortages in their supply several times in a year, in which cases they turn to secondary sources of
drinking water (Varady and Mack, 1995; Sanchez and Lara, 1993). Secondary sources are not
subject to quality controls, and the cost per liter of water from a secondary source is in average
three to four times that of water provided through the municipal system (Ingram et al., 1995).
Unfortunately, and despite the fact that water distribution is a national problem in Mexico, very
few studies have examined this issue from a social point of view. Such a perspective requires
assessing the impact of imbalances in water consumption on income distribution, health, and
standard of living among the various social groups.™

Deficiencies in other publicly provided services also have important environmental
consequences in border cities. Municipal solid waste is one of the most visible environmental
problems. Mexican authorities estimate that the country’s border communities generate 0.749
kilograms per person per day of solid waste (World Bank, 1994). On average, only 46 percent of
this waste is collected. The remainder is left on the streets, dumped on open land or in
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waterways, or burned in open fires in the urban area, presenting a major public health risk to
border inhabitants. Even collected waste is an environmental threat because it is deposited in
landfills that lack coverings, linings, and leachate control, and thus threaten the quality of surface
and groundwater.

The rapid expansion of the maquiladora sector over the past twenty years, together with
the lack of financial resources for strengthening environmental protection, may very well have
increased the amount of pollution that is attributable to the mismanagement of hazardous waste.
Not only has the maquiladora sector grown rapidly, it has also diversified its operations and
integrated them vertically (Gonzalez-Arechiga and Ramirez, 1991). There is now a wide range of
products that are assembled or manufactured at the border. This industrial diversification is
paralleled by a similar diversification of and increase in the hazardous substances that are used in
industrial processes (Sanchez, 1991; Sklair, 1994). Despite federal efforts to increase control on
hazardous wastes, and despite the fact that growing numbers of maquiladoras are complying
with environmental legislation, there is still evidence of mismanagement (Newman, 1996).* Such
evidence includes the discovery ofillegal hazardous waste dumpsites within and outside of urban
areas, and wastewater samples showing concentrations of volatile organo-chlorate compounds
(VOCs), heavy metals, and other pollutants frequently used by border industry (Simon, 1997,
Liverman et.al., 1999). Environmental problems related to the use of hazardous substances or the
mismanagement of hazardous waste are not limited to the magquiladora sector. They are present
in the domestic industry as well. However, the maquiladora is by far the dominant industrial
sector along the border.

Mexican legislation and the U.S.-Mexico Binational Agreement currently require that all
wastes from magquiladora plants must be returned to their country of origin, that is, the country
from which the raw materials were temporarily imported. (More than 95 percent of such imports
to the border maquiladoras comes from the United States.)"" However, this requirement might
change in the near future. Under the North American Free Trade Agreement (NAFTA),
magquiladora plants are expected to be operating as domestic industry by 2001, and they will no
longer be required to return their wastes to their country of origin. Although an agreement has
been reached between the maquiladora and the U.S. and Mexican governments to maintain the
current status and avoid double taxation, it is not clear what will happen with the provision
regarding the return of hazardous waste. Mexico’s very limited capacity to dispose of hazardous
waste should be regarded as a major bottleneck to improved environmental protection in the
border region.

In summary, the Mexican border communities are marked by two important
characteristics. The first is their inability to keep pace with the demands of its fast-growing
population and accelerated urban expansion. These shortfalls have resulted in large areas of
incomplete urbanization, and they have generated severe environmental problems. The second is
the cities’” rapid industrialization during the last two decades, which has diversified the urban
economies but also modified the urban structures—their daily urban life—and introduced a new
set of environmental problems. These two phenomena have been the major driving force for
environmental change along the border.

These characteristics have created a peculiar situation. The same factors that give rise to
opportunities for economic growth also present obstacles to balance growth. Any examination of
the obstacles and opportunities regarding future development opportunities along the border
should take into consideration the diverse range of interactions among economic activities, social
issues, political factors, and environmental problems. These interactions generate a number of
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conflicts due to the diverse range of federal, local and transnational interests and actors involved
in governance. These actors often respond to interests beyond the local needs of the border, like
those associated with the industrialization process (Sklair’s transnational capitalist class).
Mediating among these interests to solve environmental problems is a difficult task, but any
effort in this direction should recognize that the future of the border is intrinsically associated
with its industrialization process.

Binational Cooperation

Binational cooperation has gone through different stages and it includes a diversity of
programs and actions. Binational cooperation can be divided into two generations for analytical
purposes. The first generation covers the early years from 1983 and the La Paz agreement to the
attention and influence of NAFTA on the border environmental issues that led to the creation and
implementation of the IBEP. The second generation evolves after NAFTA with the creation of
BECC, NADB, and Border XXI.

The formal departure of binational cooperation is the U.S.-Mexico Binational Agreement
for the Control of Transboundary Pollution, signed by the two countries in 1983. This agreement
is known as the La Paz agreement, and it provides a broad framework for binational
communication and cooperation to control environmental pollution in the border region
(Liverman et.al., 1999). The agreement is managed by the U.S. Environment Protection Agency
(EPA) and Mexico’s Environmental Agency, SEMARNAT in coordination with the
International Boundary and Water Commission (IBWC). It has five annexes that established
binational actions to specific environmental problems. Annex 1 establishes a partial control to
sewage spills from Tijuana to San Diego. Annex 2 fosters binational cooperation to establish
emergency response plans in the sister cities along the border. Annex 3 controls the
transboundary movement of hazardous waste. Annex 4 focuses on the control of SO2 emissions
from the copper smelters in Arizona and Sonora. Annex 5 creates monitoring efforts for air
pollution in El Paso/Ciudad Judrez and Tijuana/San Diego.

Subsequent efforts to present an integrated approach to manage the border environment
led to the creation of the Integrated Border Environmental Plan (1992-1994). The creation of the
Border Environmental Cooperation Commission (BECC) under NAFTA in 1994, brought high
expectations that this commission could assume a coordinated role on border environmental
issues (Spalding and Audley, 1997). However, BECC’s jurisdiction is restricted to establishing
the investment priorities for the North American Development Bank (NADB) and other financial
institutions to be used for the construction of urban infrastructure, including those with a strong
impact on the environment. Despite its limited mandate, one positive result of BECC during its
first years of operation has been the increase in public participation in the certification process of
projects (Varady et.al., 1997). For the first time, local authorities, NGOs, environmental groups,
professional associations, and other groups participate in a binational forum dealing with
decision making processes (limited as it currently is) that affect the growth of their communities
(Lemos and Luna, 1999).

Border XXI is the most recent major initiative by the two governments to control border
environmental problems (1996-2000). Border XXI was presented as a follow-up plan of IBEP
with the goal of promoting sustainable development in the border area. Binational cooperation
was expanded under this plan from 6 to 9 working groups, and the number of binational projects
increased from 71 to 114. Border XXI ended at the end of 2000, and a new plan for binational
cooperation is expected in the near future.
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The first generation of binational cooperation

Binational cooperation during its early years can be characterized by an agenda
dominated by few environmental issues. The five annexes of the La Paz agreement illustrate the
limited perspective of environmental issues in the early years of binational cooperation. Out of
the five annexes only three focused on solving specific environmental problems and only two
have been successful (Mumme, 1992)" The La Paz agreement created six binational working
groups that meet regularly each year on the following issues: air, water, hazardous waste,
cooperation enforcement, pollution prevention, and contingency planning. The work of these
working groups led to an exchange of information and a better understanding of their
counterpart. But most concrete actions and investment were concentrated on sewage issues (the
Tijuana problem mentioned above, the expansion of the binational treatment plant in the two
Nogales, the New River in Mexicali, and the construction of the treatment plant in Nuevo
Laredo), and the provisions under Annex 3 and Annex 4 mentioned above.

The fragmented perspective of binational cooperation on border environmental issues did
not address the driving forces of problems, even in those issues related to sewage. Nor did it
consider the social, economic, political and environmental consequences of its actions, or the
consequences of its lack of —actions — beyond the exchange of information and the rhetoric of
cooperation — on other critical environmental issues (hazardous waste, environmental health,
pollution prevention, natural resources). Binational cooperation adopted a very limited technical
interpretation of border environmental problems.

There are two issues that help explain the severe limitations of binational cooperation
mentioned above. First, there is the impact of political pressure on binational cooperation.
Binational actions have been particularly susceptible to influence from a diversity of political
pressures. For example, the impact of groups in San Diego demanding the control of sewage
spills from Tijuana since the early 1980s that became a major factor in the creation of the La Paz
Agreement, its Annex 1 (Sanchez, 1988), and the IBEP.*" This issue continues to be among the
top priorities for the United States as reflected by investment on border environmental issues (see
tables 1 and 2 below). Despite the rhetoric discourse of a broad approach to border
environmental issues, both governments used a case-by-case approach to respond to those
political pressures as it is illustrated in the priorities of binational actions.

The second issue is the lack of international experience on the part of EPA and SEDUE,
its Mexican counterpart at that time. The La Paz Agreement was a learning process for both
agencies, and they did not have the structure to provide comprehensive responses to international
issues. Their response was to provide a technical solution to transboundary environmental
problems with the minimum of resources. On the U.S. side, binational actions were coordinated
by EPA’s International Activities office in Washington that was staffed with only a handful of
people, although it had some additional technical support from region VI and region IX. The
situation on the Mexican side was even worse. Furthermore, only a handful of people were
engaged in binational cooperation, but Mexico just began dealing with environmental issues
when the La Paz Agreement was signed. Staff at SEDUE had no experience on environmental
issues, and they relied on their U.S. counterparts for technical expertise. Mexico did not have an
environmental legislation until 1988, and some of the norms, like those dealing with hazardous
waste, were not enforced until 1989.

These two interrelated issues, the political pressure to find fast solution to specific border
environmental issues and the lack of experience on international activities in EPA and SEDUE,
created severe limitations on binational cooperation. Problems were treated under a very narrow
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technical approach on an ad hoc basis. Binational cooperation was also a very secretive process
centered on federal agencies, with no public participation or involvement from the state
governments or local authorities along the border. The lack of transparency and accountability in
binational cooperation facilitated the restricted approach followed by the two federal
governments.

NAFTA brought significant changes to the binational cooperation on border
environmental issues. The media attention to the border area brought to light a number of
environmental issues that have not been addressed by binational cooperation, as well as some of
their social, economic, and political consequences. The two governments were forced to respond
to rising political pressure from NAFTA critics focusing on the deteriorated state of the
environment along the U.S.-Mexico border and the limited success of binational cooperation.
The United States and Mexico presented the IBEP in 1991 as a new comprehensive approach to
border environmental issues. The IBEP provides a new name to binational cooperation, but
without any significant changes in the program’s format, approach, or priorities (Mumme, 1992).
The IBEP committed $845 million dollars to the solution of border environmental issues, but
most of those funds were already committed as part of the binational cooperation under the La
Paz Agreement. The additional funds, particularly those coming from Mexico, were invested in
activities that had no clear relationship to critical border environmental problems beyond
sewage.

The demands from Environmental NGOs (ENGOs) in the United States, Mexico, and
Canada for transparency in the NAFTA negotiations introduced minor changes in the operation
of binational cooperation. For the first time the two governments held public hearings about the
IBEP before it was enforced. There is no evidence that comments from the public were taken
into account. There was no further public participation beyond those hearings.

The IBEP served its political purpose. It was a fast response from the Mexican and the
U.S. federal administrations to the criticism on NAFTA. But it did little to expand or improve
binational cooperation. The IBEP disappeared quietly after the U.S. Congress approved NAFTA.

The recent years of binational cooperation

The second generation of binational cooperation began with the changes introduced by
NAFTA and the creation of the so-called NAFTA environmental institutions, the Border
Environmental Cooperation Commission (BECC) and the North American Development Bank
(NADB). The broad attention to environmental issues in the NAFTA debate introduced
significant changes in the binational cooperation.

On the U.S. side, EPA became involved in international trade negotiations for the first
time and strengthened the international activities and capacity of the agency. EPA began to
provide more attention to the U.S.-Mexico border by expanding the activities and staff from IX
and VI working on border issues as well as opening liaison offices in San Diego and El Paso and
at the U.S. Embassy in Mexico City. It also committed several millions of dollars to binational
cooperation (see tables 1 and 2 below).

Changes on the Mexican side covered a broader range of issues. The Mexican
government became aware of the domestic and international importance of environmental issues
that led to a restructuring of its environmental institutions. It created the National Institute of
Ecology (INE) and the Environmental Attorney Office (PROFEPA) as decentralized units of the
environmental agency (Mumme and Sanchez, 1992). These changes strengthened environmental
research and enforcement. It also began expanding its staff and resources under the pressure to



Table 1. Binational cooperation and the U.S.-Mexico border
up to 1995 up to 1998
Projects % of invs. Projects % of invs.
Air 11 1.29 13 25
Water 19 97.94 31 95.3
Drinking water 12 94 21
Sewage 7 97 10
Hazardous waste 11 4 19 1.05
Coop. enforcement 13 2 8 26
Pollution prevention 12 2 13 3
Conteng. planning 5 18 7 .1
Natural resources 4 0
Environmental info. 5 32
Environmental health 14 0
Total 71 100 114 100
Source: 11.8.-Mesiza Border XX Program: 1998 Implementation Plans. EPA 160-R-95-003, 1998

Table 2, Binational cooperation on water issues
at the U.S.-Mexico border

up to 1995
Number of projects Investment Ya

Total water projects 19 353,711,378 100
Sewage 7 350,300,000 99
Water 12 3,411,378 1

up to 1998
Total water projects 31 92,523,300 100
Water 21 1,576,300 1.7
Sewage 8 21,500,000 23.24
Support BECC 1 10,000,000  10.8
Support NADBANK 1 60,000,000  64.84

| Source: U.5.-Mexico Border XXI Pl_o_g[a_l_v!_: 1998 Impl ion Plans, EPA 160-R-98-003. 1998

Table 3. Binational cooperation at the U.S.-Mexico border

Participation in environmental projects
up to 19935 up to 1998

Total projects 71 114

U.S. federal 100% 89.5%
U.S. state 40.8% 57%

U.S. local 18.3% 27.2%
Mexican federal 88.7% 76.1%
Mexican state 18.3% 24.6%
Mexican local 14.1% 12.3%

Source: UL.5.-Mexico Border XX1 Program: 1998 Implementation Plans. EPA 160-R-98-003. 1998

63
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demonstrate a clear commitment to environmental protection. Mexico expanded the staff
involved in binational cooperation.

Binational cooperation benefited from all the changes in the United States and Mexico.
The border area began to obtain more attention together with recognition of the importance and
extent of its environmental problems. The creation of BECC and NADB brought also some
additional financial resources that have supported border communities in their plans to expand
their urban infrastructure with a direct impact on the environment (drinking water, sewage, solid
waste). BECC also enhanced public participation in the discussion of projects submitted to this
institution for certification. However, it is worth remembering the limitations of these
institutions. BECC has a very restricted mandate oriented only to certified projects. Its impact in
improving border environmental issues is very limited. The operation of BECC has not been free
of controversy, ranging from the mismanagement of resources to questions about its legitimacy
to represent the interests of border communities.”¥ NADB has been the target of severe criticism
during the first five years of its operation due to its high interest rates and slow funding of
projects.

Binational cooperation also expanded the number of binational working groups from six
to nine, adding new groups on natural resources, environmental health, and environmental
information, as well as contributing to the expansion of binational projects from 71 in 1995 up to
114 in 1998 (see table 1 below). These changes became part of Border XXI, the new binational
plan seeking solution to border environmental problems (1997-2000). Participation of state and
local governments also increased under border XXI. But perhaps one of the most significant
changes in the most recent years of binational cooperation is the commitment and cooperation
that have developed between EPA and SEMARNAP during the last six years. The binational
working groups developed a broader and dynamic communication among them. Developing a
better understanding and trust between parties is a fundamental requirement for successful
cooperation efforts.

Binational cooperation has also made available more data and information on certain
border environmental issues.*"

Despite these benefits, there are also limitations in the binational cooperation process.
Funding under Border XXI has significantly declined between 1995 and 1998. The U.S. funding
declined from $361,717,617 dollars until 1995 to only $96,880,426 until 1998 (EPA, 1998).
There are no figures available for Mexican funding, but the Mexican government has made
periodic budget cuts in all areas of the federal budget (including cuts on environmental
protection) since its severe financial crises in early 1995.

The Managerial Approach

Binational cooperation has shown signs of development during the recent six years.
Environmental agencies in Mexico and in the United States have expanded the areas and number
of projects of binational cooperation with some positive results. Despite this development,
binational cooperation has failed to improve environmental conditions along the border. I
mentioned above that this is due in part to the managerial approach followed by binational
cooperation on border environmental issues.

Several scholars have pointed out the limitations of a managerial approach. Gibbs and
Jonas (2000) highlight the detachment of environmental management from its political and
economic dimensions. They highlight the divorce between local environmental policymaking
process and the broader issue of governance and regulation of local economies. “The danger of
such a view is that it treats the ‘environment’ as a relative self-contained and closed system, the
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constituent elements of which can be monitored, modeled and, subsequently, regulated with little
interactions with ‘external” economic and political system” (305)." For Carley and Christie
(1993), environmental management is a social and political process and not only a technical
exercise.

By the same token, Redclift (1994) states that environmental managerialism begins with
the problems and attempt to resolve them in a more ad hoc, piecemeal fashion. The problem with
this approach, Redclift mentions, is that “environmental managerialism pays attention to neither
conceptual framework within which we understand ‘environmental problems’ nor the
international economic framework in which these problems are manifested” (644). As Gibbs and
Jonas above, Redclift also highlights the separation of the environment from its social and
economic dimension. For him, the environment is considered after growth and development
objectives have been set and environmental managerialism does not propose alternative
development where ecological and social factors are balanced. Instead, environmental
management is only a set of technical reactive responses to specific circumstances. He also
stresses the need to recognize the distributive effects of development and to have environmental
management assume redistributive functions. “The emphasis needs to lie not with
‘compensation’ for environmental damage, as it does at present, but with establishing
environmental objectives that reduce the poverty and vulnerability of the poor to natural disasters
or health hazards” (644).

The above criticisms to environmental managerialism apply to binational cooperation on
environmental issues at the U.S.-Mexico border. Binational actions under the La Paz agreement,
IBEP, and Border XXI have been a set of technical reactive responses. The impact of political
pressure mentioned above triggered these technical responses. This is particularly evident in the
case of sewage related problems in the Mexican side where most of the investment in border
environmental issues has concentrated (see tables 1 and 2). Each environmental issue was
considered in isolation from other environmental issues (no multimedia analysis) and detached
from its social, economic, and political dimension (causes and consequences of these issues).
The design of binational environmental projects departed from the physical manifestations of the
problems and did not address the social processes behind them. As a result, binational actions
achieve only temporary solutions to long-term problems. The problem of sewage spills from
Mexican cities to the U.S. side of the border is a good example. The complexity of these social
processes is due not only to the transboundary nature of the environment at the U.S.-Mexico
border and the significant cultural, social, political, and economic differences between Mexico
and the United States, it is also related to the dynamic interaction of these different components.

The fragmented perspective of a managerial approach has created the following problems
in binational environmental cooperation at the U.S.-Mexico border:

e There is still little coordination among federal agencies involved in border environmental
issues in the two federal governments, and between federal and state agencies.

e Environmental issues are still considered technical problems treated on an ad hoc basis in
isolation from their social, economic, and political dimension and with little consideration to
their social and economic consequences.

e There is no multimedia analysis, which aggravates even further the fragmented perspective
of environmental issues.

e There is little public participation in the implementation of binational projects.
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e There is no clear strategy under Border XXI to provide a comprehensive response to border
environmental issues. Funding of binational activities is still concentrated in supporting
sewage-related projects. Other critical environmental issues (environmental health, hazardous
waste, pollution prevention, air quality) have little funding (see tables 1 and 2).

¢ Binational cooperation is a process dominated by federal agencies with little participation of
state and local governments. It fosters dependency on federal actions and provides little
empowerment of local communities.

Based on the summary of binational projects at the U.S.-Mexico border published by
EPA (1997), tables 1, 2, and 3 provide a good summary of the limitations of binational
cooperation mentioned above. Tables 1 and 2 show an increase in the number of binational
working groups and projects between 1995 and 1998, as well as a decrease in U.S. funding
during the same period. These tables also demonstrate that despite the diversity of binational
projects on critical environmental issues, funding has concentrated on sewage projects. Thus,
979 per cent of all U.S. funds invested in binational projects until 1995 were concentrated on the
construction of sewage treatment plants. The rest of the sectors received the remaining 2.1 per
cent. The figures for 1998 are similar to a great extent.

Table 3 also shows the participation of federal, state, and local governments in the United
States and Mexico in binational cooperation. The table illustrates almost a complete control of
the process by the federal government until 1995. The situation improved by 1998, particularly
on the U.S. side of the border, where binational projects had more state and local involvement.
However, it is still a process heavily centered on the federal governments. Table 3 also shows
that dependency on federal actions is stronger on the Mexican than on the U.S. side of the
border.

Conclusions

The failure of binational actions to address environmental issues within a comprehensive
context of development for the border area explains current inability to solve a large number of
environmental problems. Binational environmental cooperation has been a self-contained and
closed system not coordinated with other sectors involved in the growth and development of the
border area (e.g., industry, trade and services, urban growth, health) at the federal, state and local
levels. It has been a set of technical responses in an ad hoc fashion as the five annexes in the La
Paz Agreement clearly illustrate. A similar approach was used in IBEP and Border XXI where
the binational projects with concrete funding were designed as ad hoc technical responses. As
mentioned above, this fragmented perspective of the environmental problems creates fragmented
solutions that do not address the driving forces of the problems or their social and economic
consequences. Binational cooperation requires a new approach seeking alternative strategies for
development according to the needs of the reality of the border communities.



67

Endnotes

' This pattern was maintained during the 1980s. For example, federal public investment in Baja California
between 1983 and 1987 was concentrated in the development of energy facilities (45.7 percent), and
transport and communication infrastructure (22.2 percent). Investment in urban growth and environmental
protection was only 10.9 percent during the same period (Zepeda, 1992: 36).

"' For example, some studies suggest that few maquiladora workers with less than three years of residence
in Nogales and in Tijuana have access to adequate housing or public services. While access increases with
their term of residency in the city, the proportion of maquiladora workers with such access remains below
the comparable figures for workers in non-magquiladora sectors (Sanchez, 1990a).

" Despite the magquiladora sector’s contribution to the strengthening of the border’s economy, because
Mexico lacks a plan for orienting industrialization, this sector has not developed the anticipated backward
linkages with local industries. The maquiladoras’ failure to establish ties to local suppliers has meant a
failure to realize potential opportunities for regional and local development.

¥ Mexico’s federal and state governments have only limited and incomplete inventories of pollution
sources.

¥ Some of these vehicles are registered in the United States and owned by holders of U.S. resident alien
cards who live in the Mexican border cities. Others have expired U.S. registrations.

¥ For air quality data from these monitoring stations see CICA home page on the World Wide Web:
http://www.epa.gov/oar/oaqps/cica/airq_e.html.

Vil This assessment is based on data reported by the Mexican National Census of Population.

" Old pipes break due to lack of maintenance or to excessive water pressure in a system trying to deliver
water to consumers in new urbanized areas. On average, close to 30 percent of the water intended for
consumers in Mexican border cities is lost in this way.

" Residents using a non-municipal water supply consume significantly less water (an average of 10
gallons per person per day) than the level recommended by the World Health Organization. Moreover,
low quality controls of these sources of water often causes gastrointestinal diseases. Ironically, residents
with lower incomes pay more for their water and suffer a higher exposure to water-related diseases than
residents with mid-range or high incomes. Because of rapid and incomplete urbanization, these problems
affect even those individuals with stable jobs and incomes (as workers in the maquiladora sector).

* According to the U.S. EPA, more than 6,000 tons of hazardous waste were returned to the United States
in 1992. This was a significant increase from only 658 tons in 1987 and 3,183 tons in 1990 (EPA, Region
6 Hazardous Waste Tracking System. June 17, 1993 [as reported in EnviroMexico. Vol. 11, Issue 2,
1993]). Nevertheless, it is still a small part of the annual volume of hazardous waste generated by the
magquiladoras. Mexican federal environmental authorities estimate that the border industries generate
close to 60,000 tons of hazardous waste per year, out of a national total of approximately 5 million tons
annually in 1992.

xi Ley Federal de Proteccion al Ambiente y el Equilibrio Ecologico. Mexico. 1988; U.S.—Mexico
Environmental Agreement. Annex III; 1986; EPA-SEDESOL, Hazardous Waste Management and
Magquiladora Industry Manual (Washington, D.C., November 1992).

*! Previously, local groups have been “consulted” on border environmental issues. For example, the
IBEP, and more recently the Border XXI framework, carried out hearings in most border cities with a
period to receive public comments. But the decision making process on the design and content of those
programs was maintained by the two federal environmental agencies. Public participation in this context
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is more a matter of form than substance. Decision making process in other federal agencies dealing with
border environmental issues, particularly the IBWC, did not considered public participation until recently
(Sanchez, 1993).

™' Annex 1 concentrated on solving the transboundary pollution created by sewage spills coming from
Tijuana and affecting San Diego. This annex has led to a series of binational actions mentioned above, but
after 17 years of cooperation and millions of dollars spent on it, only partial solutions have been achieve
so far to this issue. Annex 3 helped control the legal and illegal movement of hazardous waste across the
border. Annex 4 established controls that led to the control of SO2 emissions in the copper smelters along
the Sonora and Arizona border.

*' Binational actions have been particularly susceptible to be influenced by political pressure. The best
example is the influence of groups in San Diego demanding the control of sewage spills from Tijuana
since the early 1980s that became a major factor in the creation of the La Paz Agreement and its Annex 1.
This issue continues to be among the top priorities for the U.S. as reflected by investment on border
environmental issues (see Tables 1 and 2 above).

* Several senior staff from BECC has resigned under allegations of mismanagement since this institution
began its operations.

™ See U.S.-Mexico Border Program, “United States—Mexico Border Environmental Indicators, 1995
(http://www.epa.gov). For data on the tracking of hazardous waste that cross the border see the data base
Haztracks http://www.epa.gov/earth1r6/6en/h/haztracks/haztracks.htm)

™ Missing in this consideration is the social system. In the United States, the detachment of the
environment from the social system explains the emergence, strength, and diversity of the environmental
justice movement. In the case of developing countries like Mexico, the linkage between the environment
and the social system has been addressed in terms of the relationship between poverty and the
environment. However, this relationship is broader than just issues of poverty as illustrated by the
diversity of complex interactions between social processes and the environment mentioned above as
driving forces for environmental issues at the U.S.-Mexico border.
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When faced with a shortage of affordable housing caused by a very rapid increase in
population, people improvise. Along the U.S.-Mexico border this improvisation has led to
colonias. A colonia often begins as farmland that is subdivided into numerous lots and sold to
people who are attracted by promises of low monthly payments. When people buy a lot for a
house, that is all they are buying. They need to build their own house and generally do so with
whatever materials are available. These new communities, called colonias, initially lack
infrastructure, such as electricity, phones, paved roads, drainage, and access to clean drinking
water. Colonias exist on both the United States and Mexican sides of the border, and conditions
can be equally bad regardless of location. Though exact figures are difficult to come by and vary
widely, it is safe to say that there are hundreds of thousands of Americans and over a million
Mexicans living in thousands of colonias.

Colonias are often offered as a symbol of how much needs to be accomplished along the
border. A documentary on PBS called The Forgotten Americans that aired in December 2000
introduced many to these communities by offering a close look at the Americans that live in third
world conditions. Not only does the PBS documentary present a powerful image of a problem
that needs to be addressed urgently, but it also points to an inherent difficulty in addressing this
problem; conditions along the border vary greatly. For instance, one of the nations richer
counties, San Diego, which lies along the western edge, stands in stark contrast to the County of
Starr, Texas, the nations poorest county (Katz, 1999). On the Mexican side, too, there is a wide
variety of communities and conditions.

Reliable border data about colonias do not exist, which makes it extremely difficult to
compare conditions in colonias to general border conditions. The shortage of data also creates
problems when we try to broadly assess the effectiveness of institutions such as BECC,
NADBank, Border XXI, and the IBWC, all of which have the potential to improve conditions
along the border by improving infrastructure in colonias. This chapter looks at the border
broadly to show how border communities differ from one another and from their respective
nations as a whole. In some cases it is not a question of how areas differ but how they are
similar. A community on one side of the border often shares familial, economic, and
environmental ties with a community on the other side. Moreover, it is difficult to generalize
about a region inhabited by over 10 million people and stretching over 2,000 miles.

We are using a series of maps in this chapter to look at the characteristics of the border
broadly. The advantages of this approach are twofold. First, this approach helps convey the big
picture of conditions along the border region. Secondly, by looking at the border broadly,
consistent data become available allowing us to introduce additional information into the
equation. We conclude this chapter by examining how the types of data presented here can be
used to help address some of the problems the border faces.

Characteristics of border communities are examined using a variety of indicators to
convey a sense of what the border is like as well as to highlight some of the environmental
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challenges the region faces. By using counties' as units of analysis it is possible to get a sense of
some of the differences that define the communities of interest while holding the number of
geographic units at a manageable level. Additionally, examining counties allows for the
inclusion of both urban and rural regions. The most complete of the existing border studies deal
only with established urban areas. Studying counties, however, allows for the inclusion of rural
areas and, it is hoped, more colonias as well.

The border region is typically defined as 100 kilometers north and south of the
international marker. This definition is difficult to operationalize on the U.S. side because the
U.S. border includes small portions of counties thatjust fall into the 100-km zone, such as
Orange County, California, and are not at all typical of border counties. Fortunately, the U.S.
counties are large enough so that those counties on the border comprise the vast majority of the
100-km zone. Therefore, the only counties included in this study are those immediately adjacent
to the border. On the Mexican side, however, there is a large number of small municipalities,
particularly in Nuevo Leon and Coahuila, so that looking only at those municipalities on the
border would leave out quite a few municipalities falling into the 100-km zone. To simplify
matters while still offering the detail needed, we are including all municipalities that fall within
the 100-km region in Mexico. The border states defined in this way comprise the vast majority
of the border’s population.

First, general population distribution along the border is studied along with the prospects
of future growth. Next, we look at the ethnic characteristics along the U.S. side of the border.
Unfortunately, Mexico does not offer comparable information. Our focus then shifts towards
socioeconomic conditions. We examine income distribution and educational level to obtain a
better understanding of two factors strongly associated with socioeconomic status. Finally, we
study the environmental infrastructure because of its importance in the border region.

The data used in this section come from the U.S. Census and the National Institute for
Statistics, Geography and Information Processing (INEGI). The data for the United States come
from the 1994 and 1996 U.S. county profiles (U.S. Dept. of Commerce 1994, 1996). The data
for 1990 come from the 1994 profile, and the more recent data for 1995 come from the 1996
profile. Much of the county profile information, including all of the 1994 information, is based
on the decennial census of 1990. The U.S. Census Bureau updates information in some
categories on a yearly basis, and that information is used here for figures other than those for
1990. All of the infrastructure information in the United States is derived from the 1990 census.
Most Mexican information comes from the XI Censo General de Poblacion y Vivienda, 1990
(INEGI, 1990). The 1995 population figures are from a limited census conducted in 1995
(INEGI, 1995).

Population Distribution

Population distribution along the border varies by large degrees. Some portions of the
border are sparsely populated, while others are densely populated. The 1990 population of
border counties included in this study amounts to 9,968,013 persons. The most populous region
of the border is located near the western edge of San Diego County, where in 1990 the
population amounted to nearly 2.5 million. On the Mexican side, Tecate, Ensenada, and Tijuana
add nearly a million people. Over a third of all border residents live in this small region. In
general, more people tend to live on the eastern and western edges of the border. Map 1 depicts

' The word “county” is often used here as a generic term and is meant to apply to both counties in the United States
and municipalities in Mexico.



71

the population for 1990 in both countries. This map offers a good description of two important
issues with regard to population distribution.

The first thing that becomes apparent in the map is how closely population distribution is
correlated between the two nations. When there is a large number of people in a county on one
side of the border, the same is most often true of the other side. These relationships may
originate from a single community that was later separated by the border. There are still small
cities separated by the border that share familial, economic, and social ties with residents living
and working in both countries (Hebard, 1999). These communities offer an example of how
larger communities can develop. Small towns of one hundred years ago have in some cases
grown into large metropolitan regions. The two nations are closely linked in terms of
development. Municipalities often grow in response to the population growth in counties as
people migrate looking for economic opportunities. In short, when there is a large community
on one side of the border, there is a large community on the other side, too.

The second thing apparent in the map is that large regions of the border have very few
inhabitants. Particularly along the New Mexico and eastern Texas regions, excepting El Paso-
Juarez, there are large areas of land inhabited by small numbers of people. Here many counties
have populations numbering well under 10,000 people. Taken as a whole, the vast majority of
people living in the region are concentrated in roughly a third of the border region. As
population continues to expand, some of these areas are likely to develop, but as map 2 shows,
growth is occurring primarily in the more populous regions.

Map 2 shows the net changes in population from 1990 to 1995. In five years, population
increased to 11,544,196, which is an increase of nearly 1.6 million people. What is most striking
about population growth is how concentrated it is in developed regions. Much of this growth is
spurred by migration. On the U.S. side, people move to warmer climates where good economic
opportunities may also exist. On the Mexican side, migration is primarily economic in nature.
On the basis of'its analysis of population trends, the Southwest Center for Environmental
Research and Policy expects the present growth rates to continue and finds that if migration
continues at the present rate, the border population will more than double by 2020 (1999).

These rapid increases in population create concerns about conditions along the border and
our ability to protect the environment and health of those living in the region. If, as projected,
population does more than double in the next twenty years, infrastructure will have to keep pace.
Problems with the supply of drinking water and the treatment of waste will have to be overcome,
or serious consequences will ensue. An examination of the characteristics of people living in
counties along the border can help us begin to establish an understanding of factors that may play
an important role in the distribution of resources to cope with this growth.

Racial and Ethnic Distribution in the United States

With the exception ofthe “other” category, the dominant groups in the border region are
white and Hispanic. No other group exceeds ten percent in any of the counties. In 1990 forty-
one percent of all border residents were of Hispanic origin. In well over half of the counties the
majority of the residents are of Hispanic origin. Map 3 shows the distribution of people of
Hispanic background. Concentrations of Hispanic residents are highest towards the eastern
portions ofthe border. Some counties are made up almost entirely of Hispanics. In Starr, Texas,
97 percent of the residents are of Hispanic descent.
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Map 2
1990-95 Population Change Along the Border
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It is interesting to note that two of the counties with the fewest number of Hispanics also
have higher per capita incomes. Pima and San Diego, the counties with the two highest per
capita incomes, also have a smaller number of Hispanics. When per capita income and the
percentage of Hispanic residents are correlated against one another, we get very striking results
(r=-.881, p<.01). As the percentage of people identifying themselves as Hispanic increases in a

county, the per capita income tends to drop. Income and Hispanic origin are, therefore, strongly
negatively correlated.

Income

Financial information is gathered in different ways by each of the two nations. The
United States makes income information available as per capita income. This type of
information is treated differently in Mexico. The Mexican census gathers income information in
ranges related to the minimum wage. For a municipality, it is possible to determine what
percentage of residents earn less than the minimum wage, what percentage earn one to two times
the minimum wage, what percentage earn three to five times the minimum wage, and what
percentage earn more than five times the minimum wage.

In 1990 the average per capita county income along the border was $8,555. This figure is
calculated so that all counties are weighed equally, and it is not adjusted for population
differences. When we adjust it for population differences, the per capita income along the border
amounts to $12,698. Each ofthe counties along the border falls below the national average of
$18,172, while San Diego, with an average per capita income of $16,220, is substantially above
the rest of the counties (U.S. Census, 1994). Counties like Starr, Texas, with the per capita
income of $4,152, lower the border’s average. On the whole, per capita incomes are very low
along the border, although there are substantial differences between different counties.

In Mexico, on the contrary, the average income in the 96 municipalities along the border
is higher than the national average (INEGI, 1990). Only 12 percent of employees along the
border made less than the minimum wage compared to 27 percent for all of Mexico. Moreover,
42 percent of employees along the border earned one to two times the minimum wage compared
to 41 percent nationwide. Furthermore, 36 percent along the border earned three to five times
the minimum wage with only 25 percent in all of Mexico earning the same amount. In the top
category, 11 percent of employees along the border earned more than five times the minimum
wage compared to 8 percent in the nation as a whole. Workers along the border earned more
than the national average in all four of these categories.

Map 4 shows income distribution across the counties for 1990. For the United States,
categories are based on per capita income. Mexican income data show the percentage of
residents with earnings within a particular category. The analysis focuses on the highest income
groups, those earning more than five times the minimum wage. The map shows the percentage
of people in a single municipality earning more than five times the minimum wage.

Income varies substantially along the border. It tends to be highest in the western, most
highly populated, regions. In the United States, there is a rather striking decline in income from
west to east. Income drops from county to county in an almost linear manner. In Mexico, on the
contrary, income distribution is more varied along the border. While there are more people
earning five or more times the minimum wage along the western portion, there are similar
pockets scattered along the entire border region. Unlike what we saw with population
distribution, the communities on each side of the border do not appear to be as closely related
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with regards to income distribution. Higher incomes on the Mexican side do not necessarily
reflect higher incomes on the U.S. side.

Education

In both countries, educational information is based on the number or percentage of people
having certain levels of education. Educational information in the United States reflects
educational levels of people 25 years and older, and percentages are calculated by the U.S.
Census. In Mexico, educational groupings include: primeria, secundaria, escuela preparatoria,
and instruction superior. If we translate these terms in the American context, we will get:
elementary school, junior high, high school, and college (Garcia, 1999). All figures in this
section are for 1990. The latter two categories are discussed and summarized in this section.

Mexican information is released in counts, and in order to calculate percentages so that
comparison across municipalities of different sizes is possible, we must convert to percentages.
The INEGI releases the number of individuals with a particular level of education as well as
information about age distribution. With the age groupings used by the INEGI we know only
how many people are 18-34 years of age. When calculating educational information we are
forced to include all people over 18 years of age. As aresult of this age break, individuals still in
school are also included.

Overall levels of education are higher in the United States. Seventy-four percent of U.S.
border residents have a high school or better education, while 20 percent have a four-year or
better college degree. Nationwide, 77 percent have a high school or better education, and 21
percent have a college education. In the Mexican border municipalities, 25 percent have a
primeria level education, 17 percent have a secundaria level education, 27 percent have escuela
preparatoria, and 9 percent have instruccion superior. For the sake of comparison, in Mexico as
a whole we find that 22 percent have aprimeria level education, 14 percent have a secundaria
level education, 25 percent have escuela preparatoria, and 9 percent have instruction superior.
Levels of education among Mexicans living in the border region are slightly higher than national
levels.

Map 5 shows how different regions fare with regard to higher levels of education. In the
United States, we have looked at the distribution of the people with college degrees, and in
Mexico we have looked at those who have education at escuela preparatoria level or better. We
can see that this map is very similar to map 4, income distribution. The areas with highest
education levels fall along the western portion of the border, with a few exceptions. Visually,
there appears to be a strong correlation between education and income.

What we can see in the map is supported statistically by a very strong correlation in the
United States between income and the percentage of the population with a college education
(r=.74, p<.001). There is a negative correlation between Hispanics and college degrees, as was
the case with higher incomes (r=-.7, P<.001). In Mexico, we find the same relationship between
those with higher levels of education and those earning more than three to five times the
minimum wage (r=.59, p<.001).

Environmental Infrastructure

Environmental infrastructure is extremely relevant to the border region because of its rapid
population growth and limited financial resources available to cope with the effects of the
growth. The study of environmental infrastructure is concerned with treating problems caused
by large numbers of people living in close proximity to one another. Primarily, the concern is
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directed towards treating and mitigating the effects of air and water pollution and towards the
handling of solid waste. The specific infrastructure includes wastewater collection and
treatment, solid waste disposal, and systems for providing clean drinking water (US-GAO,
1996). Infrastructure is particularly important at the border where rapid population growth has
quickly exceeded the capacities of existing infrastructure in the region.

It is important to note differences between regions under examination. Infrastructure
varies greatly in urban and rural regions. It is not practical to construct sewers in rural regions,
while they are a virtual necessity in urban areas. As far as drinking water is concerned, wells are
common in rural regions because it is not reasonable to lay large amounts of pipe for a single
user. The border contains both sorts of regions, and this will play an important role in
determining the desirable types of infrastructure. While what is desirable can vary, what is
undesirable is much more universal. The residents who do not have an immediate source of
clean water or any sort of wastewater disposal, be it a sewer or a septic tank, are of interest for
our investigation since lack of infrastructure is highly undesirable.

The data used in this section come from the U.S. Census and from the INEGI. The
U.S.data come from the deciannual census of 1990 (U.S. Dept. of Commerce, 1990). The
Mexican information comes from the XI Censo General de Poblacion y Vivienda, 1990, and the
Conteo de Poblacion y Vivienda, 1995 (INEGI, 1990, 1995).

Wastewater

Wastewater treatment options for households vary widely. Options range from desirable,
including sewer hookups and septic tanks, to undesirable, such as drainage to the ground, a ditch,
or a waterway. Sewer hookups are desirable on condition that sewer lines lead to treatment
plants. Desirable options decrease the risk of disease and help to protect drinking water.
Undesirable options can have the opposite effect. We are interested primarily in those
households confronted with undesirable options because of the negative impact this may have on
people.

What is appropriate for wastewater disposal in urban regions differs from what is
appropriate in rural settings. While urban communities can share the cost of creating and
maintaining a sewer system, matters become more complicated in rural areas. Septic tanks or
cesspools, for example, are often found in rural settings. These treatment options are typically
paid for and maintained by the resident with little or no government assistance. It is easy to lay
the responsibility for treatment of wastewater upon an individual when sewer systems or
drainage is not available; after all, the households could install a septic system. The treatment of
wastewater becomes a collective issue, however, when the failure to treat wastewater has a
negative impact on others. The inability of an individual to treat his wastewater has an impact on
others. Lack of infrastructure causes serious concerns in rural regions since untreated
wastewater can lead to serious health and environmental problems (Ellman and Robbins, 1998).

Information on household wastewater disposal collected by the U.S. Census falls into one
of the three categories: connection to a sewer, a septic tank or a cesspool, or other. It is assumed
that the category of “other” includes the least desirable options. According to the U.S. Census,
“other means would generally be a privy, a chemical toilet, or facilities in another building”
(U.S. Dept. of Commerce 1999). The officials go on to say that other category is most
applicable in Alaska. Most U.S. households in the border region are connected to a sewer, 87
percent, or a septic tank, 13 percent, depending on what is more appropriate for the area. Rural
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1990 Education Distribution
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counties have considerably more residents utilizing septic systems. A very small portion of
border residents resort to the “other” category, with eleven counties having less than one percent
of people using other methods. The county with the largest number of households using other
methods, 8.2 percent, is Hudspeth, Texas. Nationwide, 75 percent of residents are connected to a
sewer, 24 percent to a septic tank, and 1 percent use other methods. The 1990 Census leads us to
believe that treatment of wastewater is not a major problem along the U.S. side of the border. It
is likely that there are those who would disagree with this assumption, but the data the U.S.
Census has released support this conclusion. The population growth along the border may have
led to an increase in the number of people using other sources, but updated figures will be
unavailable until the release of the 2000 Census data. Therefore, our analysis of wastewater
infrastructure will focus on Mexico rather than the United States.

The INEGI gathers more information about wastewater disposal than the United States
because it is a more important issue in Mexico, where infrastructure is more limited. The
INEGI’s categories include drainage to a sewer, drainage to a septic system, drainage to the
ground, ariver, or a lake, and no drainage. The methods used can vary greatly from place to
place. Itis important to note that even when there is drainage to a sewer system, the waste may
not be processed because of inadequate treatment facilities. Fifty-two percent of households in
the border region have drainage systems connecting to some sort of public system compared to
52 percent nationwide. Eleven percent have a drainage system connecting to a septic system, in
contrast to 9 percent nationwide. Less than 1 percent have drainage systems that drain
wastewater to the ground, a river, or a lake, while 3 percent have this kind of drainage system
nationwide. And finally, 32 percent of households have no drainage system at all compared to
34 percent nationwide. Municipalities bordering the United States are very similar to the rest of
Mexico when it comes to disposing of wastewater from households. However, there are
individual municipalities that do not fare as well.

Map 6 shows the percentage of Mexican households without drainage systems. Results
vary considerably across municipalities, but western portions appear better off. In many
municipalities less than half of residents have some sort of drainage system in their homes. If
households have some sort of drainage system, that system most often leads to a sewer or a
septic system. In a study of wastewater, it is important to bear in mind that the wastewater from
a large number of households with no drainage system does end up somewhere. Lack of any sort
of drainage system is a very important issue given the large number of households involved.

The regions on the Mexican side of the border have the most pressing problems with
wastewater, and it is worthwhile to take a closer look at wastewater conditions there. In 1990
over 800,000 households of the border’s 2.7 million population lacked any sort of wastewater
drainage. While there are some who fall into the “other” category in the United States, the
numbers are very small according to the Census. In addition, because of the scale used in the
United States, some of those people in the “other” category may well have acceptable methods of
treating their wastewater. Looking solely at the differences in 1990 between the population size
of municipalities and the proportion of households lacking drainage, we have come up with
results that are somewhat unexpected. As the population of a municipality rises, the proportion
of households with no drainage decreases (r= -.24, p<.05). The 1995 figures reveal nearly
identical results, (r=-.22, p<.05). More populous areas are less likely to lack drainage. One
possible explanation is that larger populations create greater potential for health problems if
drainage is insufficient, and these areas are, therefore, more likely to have some type of
household level drainage. Still, a large number of households lack drainage in these areas, and
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while the proportion of households lacking drainage may be lower, the absolute number is
generally higher. It is also important to underscore that household waste from a drainage system
may not lead to treatment facilities.

More directly relevant to our study is the question concerning ways in which
infrastructure has kept up with rapid population growth in particular areas. During the period
when INEGI’s 1990 and 1995 censuses were conducted, the number of households with no
drainage dropped, so that about 2 percent of households appeared to gain access to drainage
systems during the 1990-1995 period. This could indicate either improvements in household
level infrastructure or problems with measurement. It is difficult to determine exactly what
occurred. Therefore, rather then focusing on the degree of change, we will emphasize the type of
change: an increase or decrease in the percentage of households with drainage. Here we find that
areas with positive rates of population growth have experienced a decrease in the number of
households lacking drainage. Taken as a whole, municipalities that made improvements in the
proportion of households having some type of drainage had an increase in population of 921,402
people, while municipalities experiencing increases in the number of households lacking
drainage had an increase of only 29,614 residents. The border’s population grew significantly in
the period between 1990 and 1995, and while serious shortfalls in infrastructure persist, there
appear to be improvements in household infrastructure during this period.

Drinking Water

As is the case with wastewater treatment, options for obtaining drinking water can vary.
In some instances, indoor plumbing allows residents to obtain water from a well or a public
water system. In other cases, residents obtain water from a public hydrant near their homes or
they have to transport water from distant locations. To have a connection to a well or a public
system does not always guarantee that water will be available. In Ciudad Juarez, there is an
insufficient water supply, and water is not available all 24 hours a day. Problems are particularly
acute in summer, when supplies are lower and demand is higher (Chavez, 1999). This is not an
isolated case; similar problems with insufficient water supply exist in Nogales (Ingram, Laney,
and Gillian, 1995).

Water quality is also an important issue, particularly in Mexico. Problems with the
treatment of wastewater lead to contaminated drinking water. Drinking water becomes a serious
concern when residents need to rely on delivery methods that are at best inconvenient and
expensive, and at worst dangerous. While residents may be able to get safe drinking water, this
can be a time consuming and expensive chore (Ingram, Laney, and Gillian, 1995). Residents
must have water delivered, or they need to gather water in containers and transport it to their
homes. In both cases, storage of water can cause concerns when residents use containers, not
designed for storing water, that may not have been properly cleaned.

In this study, we have examined methods for delivering water to households with an
emphasis on undesirable delivery options called “other” in the United States, and “no piped
water” in Mexico. The U.S. Census classifies “other” sources as springs, cisterns, streams, lakes,
or commercial bottled water (U.S. Dept. of Commerce, 1999). The INEGI’s coding of “no piped
water” means that residents do not have immediate access to water either in their homes or from
a nearby public hydrant. Both options are undesirable. Focusing on the methods of water
delivery has some obvious limitations, chief among them being that there is no measure of the
availability or quality of the water that is delivered.
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The U.S. Census collects information about the status of plumbing within households and
the sources of residents’ water. In 1990 in the United States as a whole, 99 percent of
households had complete plumbing facilities, which are defined as “hot and cold piped water, a
bath-tub or shower, and a flush toilet” (U.S. Dept. of Commerce, 1999). For the border counties
this figure was essentially the same. Sources of water include public systems, 96 percent in the
border region and 84 percent nationwide; drilled wells, 3 percent in the border region and 15
percent nationwide; dug wells, less than 1 percent in the border region and 2 percent nationwide;
and finally other with less than 1 percent in the border region and about 1 percent nationwide.
Differences between the border as a whole and the United States as a whole are not that great.
There are more significant variances among individual counties that we will discuss shortly.

In 1990 in Mexico as a whole, about half of all households had piped water inside their
dwellings, and 26 percent had access to water outside of their homes or in their yards. About 3
percent of Mexican households get their water from a public source or a hydrant, and about 20
percent do not have access to piped water and have to get their water from other sources.

Overall conditions among border municipalities are better than in Mexico as a whole. Along the
border, 57 percent of households have piped water in their homes, and 24 percent have access to
piped water outside of their homes but very close by. Only about 2 percent get their water from
a public hydrant, while 13 percent do not have an immediate source of water. These figures vary
greatly when we focus on individual municipalities, and in some cases up to 56 percent of
households in a municipality do not have access to piped water.

Map 7 shows the percentage of households in the United States that get water from other
sources, and the percentage of households in Mexico that lack access to piped water. Unlike in
the previous maps, there seems to be less of a pattern here. Three counties in the United States,
Imperial, Hudspeth, and Jeff Davis, have a higher proportion of households getting water from
other sources. With the exception of Imperial, the populations are very low among the counties
although two of the three counties experienced population growth of over 10 percent in the
period between 1990 and 1995. Unfortunately, there is no updated information on households’
sources of water, so we cannot say how conditions have changed.

In Mexico, towards the eastern portions of the border, conditions vary greatly between
municipalities with an apparent increase in the percentage of households lacking piped water.
Differences between municipalities can be fairly substantial with Cananea, Sonora, having only 1
percent of households lacking piped water in contrast to Mendez, Tamaulipas, where 56 percent
of households lack piped water. Using a method similar to the one applied in the analysis of
wastewater, we can examine correlations in population growth and access to piped water. We
find thatjust like with wastewater there has been a small improvement in access to piped water
between 1990 and 1995 so that there was an increase of about 2 percent in households having
access to piped water. This can be attributed either to increased infrastructure or to measurement
error. Examining the relationship between access to water and population growth we have found
that the municipalities with improvements in access to piped water had an increase in population
of 887,282 people, while municipalities that had declines in access to piped water had an
increase of only 60,720 people. There do appear to be improvements in household level
infrastructure, but a large number of households still lack access to piped water.

GIS and the Border
Up to this point, maps have been used to offer an overview of the border and to highlight
some of the problems the area is confronted with. Geographic information systems (GIS) allow
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a user to create maps and study the geographic relationships between variables. The maps used
so far help depict a variable in an individual county, while also showing the relationship between
adjoining counties. Additional variables can be included and added to the maps to depict
additional relationships. GIS is a powerful tool that can play an important role in studying the
border. Some examples of how it can be used are briefly discussed in this section.

There are several binational institutions whose responsibility it is to resolve the
infrastructure issues discussed here. Historically, binational efforts at improving conditions
along the border have been criticized for placing too great an emphasis upon the most politically
influential regions (Mumme, 1982; Sanchez, 1994; Ingram et al., 1995). As a result of these past
accusations, new institutions, such as Border XXI, BECC, and NADBank, were created and
designed in part to allocate resources more equitably. It is difficult to evaluate the effectiveness
of these agencies because their responsibility stretches over a large geographic area, where need
and political influence vary greatly. GIS can be used to show relationships between counties that
are getting assistance from these agencies and those that are not receiving assistance. Map 8
again shows education distribution, but it also shows BECC projects that are either certified or in
the application stage. On the map, projects appear to gravitate towards areas with higher levels
of education. By including additional variables and using GIS and spatial regression, it becomes
possible to examine the statistical significance of this observation. Similar research is being
conducted by Bob Gray who, with the Southwest Center for Environmental Research and Policy
and BECC, is creating a GIS database that can be used both to evaluate agencies and to study
conditions along the border by using geography as an analytical tool (Gray 1999).

The United States is using GIS to better understand problems along the border. The
Texas Water Development Board (TWDB) has created a detailed GIS database of colonias in
order to track water related infrastructure programs. The California Department of Health
Services is conducting GIS research as part of a project entitled Population, Environment, and
Health: A Nexus at the Border. The group plans to move away from the use of health indicators
such as infant mortality and try to create a more detailed understanding of specific health
concerns and their likely causes by studying what they term sentinel health events (English,
1998). With GIS they can plot variables they are interested in and examine the geographic
relationship between items, but in time they will also be able to model the possible impact of
proposed industrials activities. As knowledge about wind patterns and other physical
characteristics of the environment improves, better models become possible.

Summary

When we begin to consider environmental conditions along the border, there are four
general trends that become apparent. First, population is increasing at a rapid rate. Population
distribution is biased towards the eastern and western edges of the border. There are some
exceptions, particularly in Eastern Texas and Chihuahua, as well as near Arizona and Sonora,
where there is a significant population growth. There are close correlations between growth
patterns in neighboring cross-border communities. Rapid growth on one side of the border is
typically accompanied by rapid growth on the other side. Similar cross-border relationships are
apparent in general population distributions. When there is a large community on one side, there
is a large community on the other side as well.

Second, we find that, in general, conditions in the United States are much better than in
Mexico. Residents have higher incomes and better education. In addition to this, we find that
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Americans are much more likely to have a desirable means for disposing of wastewater and are
unlikely to have difficulties in obtaining drinking water. Looking at the border population as a
whole, in 1990 less than one percent of U.S. border residents lacked a desirable wastewater
disposal system or access to piped water or a well. In contrast to this, 32 percent of Mexican
residents lacked wastewater disposal systems, and 20 percent had no direct access to piped water.
In Mexico, shortages of infrastructure do not appear to be worsening in proportion to the growth
experienced between 1990 and 1995. In both countries there is significant variance between
comminutes, which brings us to our third point.

There are fairly large differences between counties within each of the nations; these
differences are greatest in Mexico. With socioeconomic factors we see very significant
differences between counties on both sides of the border. Inthe United States, some counties
have characteristics close to the national average, while in Mexico there are municipalities that
exceed the national average in relation to income and levels of education. Other municipalities
in Mexico are, however, significantly below both the national average and their neighbors. As
far as infrastructure is concerned, differences are less pronounced among U.S. counties, although
there are some small differences. In Mexico there are tremendous differences between
municipalities. In some municipalities only about 1 percent of people lack access to piped water,
while in other municipalities over half of the households have access to piped water. The
situation is similar for wastewater disposal.

Finally, it is important to place some of these findings in a larger context. The U.S.
border residents have lower incomes and slightly lower education levels than the national
average. For infrastructure, levels along the border are comparable to the U.S. national average.
However, this is not the case in Mexico. There are large disparities between Mexican border
municipalities and the U.S. counties. Mexicans earn less, have lower education levels, are more
likely to lack access to piped water, and often lack desirable methods for disposing of
wastewater. When comparison shifts to within Mexico, the environmental conditions in the
border municipalities as a whole slightly exceed Mexican national averages. Mexican border
residents have higher incomes, better education, and better household level infrastructure. This
is not to say that the current state of affairs is desirable, but conditions along the border are better
than average Mexican conditions.
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In few places are the costs of globalization more deeply felt than in the lives of
those living in U.S. Mexican rural “colonias” that line the border between the U.S. and
Mexico. Their physical and ecological disparities are similar to those suffered by
migrating populations to cities all over Latin America 40 years previously but now
extend into the United States as well. In fact, there are over 1,800 such communities that
began in the early 1980’s and now are inhabited by between 900,000 to a million
Mexican-origin residents in the southwestern United States. These arise particularly in
the border states of Texas and New Mexico, while emergent colonias exist in Southern
California and Arizona. These populations suffer tertiary labor conditions at the
minimum wage, without health coverage, legal protection, or promise of future
employment. Seventy percent of households are engaged in the informal economy and
others are forced into underground economies that create even greater anxiety, and
insecurity for all members ofalready stressed households.’

Yet these populations are a small part of a much larger demographic transition
and increase of Mexican/Latino populations to the United States. And although the
central focus of this work concentrates on the political and economic ecology of colonias
the broader theoretical question that arises is the manner in which these population, and
many other similarly situated Mexican/Latino(a) populations in urban and rural contexts,
in fact subsidize their own lack of income, lack of infrastructures, community
development, institutional support, and ecological inequities by engaging in far-flung
social and economic practices that attempt to mitigate these disparities.

We take a political ecology approach that basically is a method that is inclusive of
the complex relations between polity, economy, and physical and environmental resource
use. This approach recently articulated by Greenberg and Park (1994:8) states that “the
environment ranges from the largely cultural. . .through the intensely political. . .to the
natural” (unculturalized physical resources or even climate itself). This approach does
have a variety of theoretical lineal ancestors including Marx and even the less
revolutionary thinkers like Adam Smith and Richard Ricardo. They all share a common
vision of the absolute inseparability of economics from politics since inevitably class
interests emerge from the inequitable distribution of value and resources and such
interests will pursue their own welfare.” The natural environment is a crucial exploitive
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base upon which the political economy rests as an extractive source and eventually
becomes a culturally-defined artifact that seems “natural” through practice, legislation,
imposition, control, and made marketable. In the present, the sale of water, long held to
be a physical resource held in common for use has become like any other commodity to
be sold in the market place. Thus this “natural” artifact has become commoditized and
perhaps eventually the case may arise when homosapiens has so polluted the air that
special “pure” air tanks may become part of the market place as well.

But to gain a sense of the breadth of what is addressed we need to consider the
dynamic demographic processes in the U.S. in which Mexican/Latino populations are
engaged. Iuse the term Mexican/Latino as the basic reference for as Figure 1 illustrates,
in which the great majority of Latino populations are in fact Mexicans: 66 percent, Puerto
Ricans: 9 percent, Cubans: 4 percent, Central and South American 15 percent, and
Others: 6 percent. However, of crucial importance is that by 2025 fully 30 percent of the
population of the United will in fact be Mexican/Latino, and will more than likely also
have similar income and educational attainment.

Figure 1

Percent Distribution of Latino/as by Type: 2000
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Characteristics like those shown in Figures 2 illustrate that almost 35 percent of
Mexicans earn less than $10,000 annually.



Figure 2

Percent of Latino/as with Income Less Than
$10,000 in 1998 by Type of Latino/a Origin
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In 1998, slightly more than 27 percent of the Mexican population lived in
poverty,* of which a large percentage was recent migrants to cities. Slightly over 30
percent of Puerto Ricans and 20 percent of Central and South Americans suffered from
poverty. Cubans who are considered the “golden exiles” had only a slightly higher
poverty rate of 13.6 percent than the general non-Latino population of 11 percent.
Removing the Cuban statlstlc Latinos in the United States will have suffered a poverty
rate of 25 percent in 1998 This is a significant percentage because 1t is only five percent
lower than in 1993 even in the midst of a booming economy in 2000.°

Given the data in 1999, as Figure 2 shows, the cultural grouping is even larger
than the percentage in poverty. The “working poor” very much fits this profile and for
Mexicans and Puerto Ricans, this denotes extremely difficult financial straights for a
considerable percentage of the Mexican population in the United States. In part, such
characteristics are an artifact of youthfulness of 38 percent under 18 for Mexicans and 35
percent for Puerto Ricans, and only 24 percent for Anglos. This is compounded by the
fact that the number of persons per households are twice as large among Mexicans than
Anglos.

However, for the most part, Latinos suffer from low wages and underemployment
rather than unemployment with 72 percent of the Mexican population earning less than
$30,000 per year according to the 2000 Census.” Latinos are largely urban and close
urban populatlons and in reality only about 9 percent of the Mexican populations live in
rural areas.® Mexicans and Latinos both work and reside in metropolitan cities and their
outskirts. Through their low wages, they subsidize the ability of urban and suburban,
upper middle and upper class, mostly non-Mexican households to have two salaries, have
their homes and children cared for, and have their meals prepared. There are probably no
sushi restaurants, dry cleaners, car washes, construction projects, warehouses, light
industries, office and janitorial services, and neighborhood gardening businesses without
the employment of U.S. bom and foreign-born Mexican workers throughout the
Southwest, and increasingly in states to the east coast like New York. Thousands of
these urban and suburban enterprises and households are in fact subsidized by the low
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Figure 3
Remittances 1979-1995, Mexico

Year Workers'| Compensation of Migrants| Total
Remittances| Employ Transfers|
(Millions US$)[  (Millions US$)| (Millions US$) (Millions US$)

1979 0 177 0 177

1980 698 341 0 1,039

1981 859 361 0 1,220
1982 844 382 0 1,226

1983 984 407 0 1,391

1984 1,127 434 0 1,561

1985 1,157 459 0 1,616
1986 1,290 481 0 1,771
1987 1,478 507 0 1,985

1988 1,897 542 0 2,439

1989 2,213 580 0 2,793
1990 2,492 606 0 3,008

1991 2,414 616 0 3,030
1992 3,070 630 0 3,700

1993 3,332 647 0 3,979

1994 3,694 647 0 4,341

1995 3,672 695 0 4,367

TOTAL = 39,733

Source: IMF Balance of Payments Statistics Yearbook. Annual.
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wages paid to Mexican workers and simultaneously these same workers pay an array of
local, city, county, state, and federal income taxes.

Colonia Formation and Processes

In a similar way, American agriculture is subsidized by the presence of Mexicans
in colonias. The growth of colonias is tied in almost every instance to the development of
industrial agriculture in California and Texas, New Mexico and Arizona. The various
national policies which both support the funneling of agricultural labor to these areas, the
1986 IRCA legislation which provided migrants a small window of opportunity to settle,
the various closed doors initiatives which limit circular migration, and simply the search
for a better place to live have all contributed to the growth of U.S. Colonias. They are
ecologically problematic given the physical niches in which most ofthe colonias are
situated.

Colonias throughout the Southwest are ensconced in rural areas and emerged
since the early 1980s usually occupying physical spaces undeveloped for human
residential use and lack infrastructures that would provide basic amenities like sewage,
potable water, and electrical and telephone lines. On the other hand, it is also the case
that “colonias” (as it is often the case in New Mexico) are the result of demographic
replacement in long settled townships whose previous populations had left for larger
urban areas. This phenomenon characterizes rural California as well.

In both cases, however, “colonias” are generally recognized as relatively small
human aggregations from between 30 to 400 families situated in ecological
circumstances not amenable to the occupying populations. The Federal Government
recognizes them spatially as being within 75 miles ofthe U.S.-Mexico border, absent of
infrastructure, and most below the poverty line. This “official” designation was a
political category largely created as a type of compromise between the Federal
Government and struggling states like Texas and New Mexico that needed federal
assistance to provide the needed infrastructure. On the other hand, the word “colonia” is
a traditional word in Spanish that describes any community in which Mexicans and other
Latinos live but are not necessarily characterized by the federal descriptors.

In New Mexico, Most of the approximately 148 colonias in 1999 are situated
along the Mexico-U.S. border as Map 1 shows.” However, the county with the largest
number of colonias is Dofia Ana County through which flows the often curving Rio
Grande River that begins in the far north of the Rocky Mountains of Colorado and flows
to its final outlet destination 3,200 kilometers later to the Gulf of Mexico.

We are concerned with 37 colonias in Dofla Ana County because of three
persistent ecological and political features that differentiate them from the other counties
and which have stimulated an annual rate of growth at about a rate of 7 percent per year.
First, the presence of the Rio Grande as the major ecological referent and basis for
agricultural development and human settlement is paramount. Second, the County like
others is situated along the U.S. Mexican border and therefore is immensely influenced
economically, demographically, and politically by its direct exchange of commerce and
populations with Mexico. Third, the majority of the colonias straddle either the Rio
Grande or Interstate 25 and State Highway 187 as Map 2 illustrates.
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Map 1. Colonias in Counties of New Mexico. (Source: http:/fiwww/hud.gov),
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Map 2. Map of Dofla Ana County.

(Source: http://www.newmexico.org/maps/Southwest.html)
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Both highways run somewhat serpentingly parallel to the Rio Grande Rivers and
to the agricultural farms, villages and towns that border both. In turn, both highways
serve as major transportation avenues to the Mexican border and northern New Mexico
and Interstate 10 to points west to California and east to the eastern and southern United
States as will be demonstrated. Most colonias are dependent on nearby dairy and the
agricultural farms that stretch between the New Mexico and Texas border in the south to
the tip of Dofia Ana County.

Las Cruces plays an important role as a transportation and processing node for
dairies and farms and is an important financial and lending arena for farmers. The local
state university serves as a knowledge base that is strongly engaged in local agriculture
through its very well developed extension services. Las Cruces in fact links the southern
most point of the county and to its tip in the north but also serves as an important juncture
to the west and eastern and southern parts of the United States. It is also the major urban
site that provides multiple services, educational, and economic functions for all
populations of the area like those offered by junior colleges, malls, restaurants,
recreational sites, and medical centers.

The Colonias have been described in the literature as mostly being settlements
rather than communities. Isolated, nucleated households characterize the former with
few horizontal or vertical relations and the latter (fewer in number) are largely associated
with the landlords who sold them the property in the first place.'® However, as will be
suggested, this description is only partially appropriate. As human settlements, most
colonias in the New Mexican case are isolated in part by physical geography and by
institutions. There are no self-governing institutions linked to any broader authorities
except in the most minimal of terms and the colonias are only partially served by
adjoining incorporated villages or towns in terms of fire, police, and sewage and water
services. In at least four of the 37 colonias, some are still without garbage services, and
only recently has the county government of Dofla Ana County supported road repair.

The County however does not service other colonia roads because these are designated as
“private” harkening back to the period in 1980 when these colonias emerged from largely
unzoned privately owned desert scrub rush.

As Map 3 illustrates, we will be concerned with a snow ball sample of 25
households from Garfield, Rodey, Rincon, and Placitas and an almost 100 percent sample
of 27 households from a colonia will refer to here as “El Recuerdo.” This colonia does
not appear on the map but is within a few miles ofall of the above and close to the
township of Hatch, which is known as the “chili capital” of the world.

As can be seen on the Map 3, most of the colonias border agricultural fields and
adjoining roads and are largely situated as labor providers to the surrounding farms.
According to our sample, there are four main employment venues in the formal and
informal economies for colonia residents: more than 70 percent of men and women are
engaged in agricultural labor, another 10 percent as labor contractors, foremen, and truck
haulers, and a small percentage owning very small businesses such as informal garages,
mini junkyards, hidden grocery stores, and child care in homes. A small but significant
resulting percentage is engaged in the underground economy mostly transporting
undocumented relatives from Mexico to the United States. As will be seen this is a
significant phenomenon that creates the basis for class mobility, transregional mobility,
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Map 3. Location of Colonias in Dofia Ana County. (Source: Dofia Ana County Planning Department 2000).
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and the establishment of colonia-like settlements in Alabama, Kansas, Oklahoma,
Mississippi, and other southern agricultural states like North and South Carolina.

As a comparison to other colonias in other states, the literature describes the
residents in the Texas colonias as being 40 percent foreign born and 60 percent native
born.'"  Our work in New Mexico would turn the percentages around where most of the
colonia residents are Mexican born, with probably less than 20 percent U.S. bom. In five
colonias sampled most of which were founded around 1980, it is only in the present that a
second generation is being born in the United States since in many families their own
offspring were also born in Mexico and came to the U.S. at a very early age.

In Texas, the economic standing of colonia dwellers is modest; the median
income is approximately $7,000-11,000. The average family is between five and six
persons and all have low average educational achievements. Generally workers are part
ofthe tertiary agricultural wage labor sector, if employed at all. Many are unemployed or
dependent on informal economies. A simple demographic profile of one such colonia,
"El Cenizo" (the Ash), in the state of Texas will shows the following: 254 families, of
which 220 are Mexican an average of 5.4 persons per family. Single houses are densely
occupied beyond the nucleated family and of 193 houses, more than 110 have more than
five persons and of these 70 have more than seven persons per household.

The majority ofthe 1,312 inhabitants are young with only 10 percent ofthe
population over 40 and more than 50 percent under 18. Most households are far below
the minimum poverty level of $11,203 for a family of four as defined by the federal
government. Most adults have less than a high school education. However, it should not
be concluded that such demographic characteristics define the social and cultural
characteristics of El Cenizo's population. They are responsible for a great deal of
community improvement stimulated by locally and extra locally organized schemes,
including the extension of potable water, sewage, electricity, and the development of an
important social service center which provided medical, occupational, and familial
services.

However, only seven years after its formation, the population of El Cenizo had
increased to three times that cited above and the best prognosis is that the population will
continue to increase between seven and ten percent per year. Only 24 percent had a high
school education, 70 percent read or wrote English "poorly" or "not at all," 70 percent
lived below the poverty level, and median household income was slightly less than
$7,500. Unemployment of inhabitants 25 years or older was more than 25 percent
compared to a statewide unemployment rate of only 7.1 percent.12

Our sample of 25 households from five colonias and a 100 percent sample of a
single colonia in New Mexico is somewhat at variance with the income generated and
importantly much more complex. Our sample among the five colonias shows that mean
income is $22,578 for an average family of 6.2 but with an indebtedness of $26,240
annually. As we will see, this negative income is offset by a variety of combinations of
credit, indebtedness, the informal and underground economies, and network pooling.

For this sample and as will be shown in the micro ethnography of El Recuerdo,
most persons derive their income as agricultural laborers or in the numerous dairies in the
valley with a scattering of persons involved in trucking, contracting of agricultural
laborers, and petty entrepreneurship. Almost 40 percent of monthly income is devoted to
food and automobile and truck debts, while gasoline and repairs account for another 10-



15 percent. The rest goes for clothing, mortgage, medical, food, repair, and schooling
expenses. Between 30-50 percent of the adults in the five colonias migrate to other
states such as Alabama, Mississippi, Oklahoma, and Kansas when agricultural work is
unavailable in the area. Significant numbers of close relatives also seem to have migrated
to the Midwest to Chicago and return to the colonias annually for visits as well as others
who sojourn between the colonias and Alabama.

The mean age is 44 for males and 42 for females—much older than the study in
Texas indicated. The average educational attainment for the first generation was 5.6
years and generally much lower than those either raised as children in the colonias or
born in the communities with children to age 16 already surpassing their parents in
educational attainment by three or more grades. However, the drop out rate for
secondary schools is in the 60 percent range and that does not bode well for their own
children in the future. However, we have also ascertained that the colonias have already
celebrated their first two university and junior college graduates. We are aware of at least
another ten persons who are attending technical schools and junior colleges, while a few
are currently enrolled in the local university.

El Recuerdo

El Recuerdo is a perfect example ofthe development of the typical colonia and
those that will emerge in the near future. The colonia encompasses an area of 80 acres
and it first became inhabited in 1987 after the original owner-a local rancher sold four 10
acre parcels of undeveloped land to different families for $1,000 per acre who then
themselves subdivided these parcels into % to 1 acre plots and sold them for $3,000 each.
By 1994, approximately 10 families had moved to Recuerdo and by 2001, 31 households
had been established in a combination oftrailers, trailer/homes and finished concrete
block homes.

Housing varies in composition and design. Lots on which they are built
generally are no less than % ofan acre. Construction usually follows a sequence of
settlement: a trailer first, then hybrids with permanent structures attached, some trailers
surrounded and incorporated, and some houses built entirely of block or adobe
construction. As part of our work, we also measured lots and we have a precise
knowledge of each, as well as details of actual materials and construction on hand. Map
3 provides a schematic of housing and the accompanying plates are examples of the
“modular” building process involved. Plate 1 provides a partial overview of the Colonia
and Plates 2-4 show different types of housing.

Ofthe 40 dwellings of assorted types present in El Recuerdo, 30 ofthe dwellings
are former trailers that have been converted to permanency, and in some cases have been
ensconced within family-built brick homes. When a resident is asked where the former
trailer was situated, she will point and answer “alid” (over there). The observer actually
sees nothing, but the bare outlines of interior walls of the former mobile homes. Many of
these dwellings, even in this third millennium, will have no access to sewage or gas lines
and all at one time or another suffered from the lack of electricity and water services.

Eventually the residents themselves essentially create “miracle” communities out
of nothing and with only the strength of their courage, tenacity, and knowledge that
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persons in dire need often display. They literally fight as “colonos” or colonists to have
state authorities introduce basic water services and electricity.

Of the 27 households sampled (3 household members were elsewhere during the
research) 11 lived in tri-generational arrangements with 6 in clusters of two or more
households on the same lot and 5 shared a single hearth. Sixteen nuclear families
occupied the rest for a total population of 177 persons with a mean of 6.7 persons per
household. The average age of heads of households of the 27 households was 44.5 and
42.5 and from our ethnographic information, Figure 3 illustrates the range of income and
labor activities in the community with the preponderant occupational activity was in
agricultural labor ranging from agricultural wage labor to loading agricultural products
on trucks.

Almost half ofthe El Recuerdo family sample reside in household clusters of
extended families. Many live either in an arranged modular housing combining trailers
and permanent structures or permanent brick homes built over time. Some surround the
original trailers that they occupied early in their residential history. However, what is
significant is that the household clusters are important mechanisms that mitigate the
perpetual problem of negative income with scarcity shared among many members in the
extended households. Our research shows that the clusters function as important child
care centers for related satellite households, as well as for borrowing money during the
slack periods in January, February, and May when income especially falls due to
insufficient work in the fields.

As a relatively common example, a single household in El Recuerdo, the Mario
and Sylvia Benito family, is trigenerational with a married couple, two children, and
grandparents while in the same colonia within 100 yards live the maternal grandparents
and their unmarried son. Equidistant to the Benito residence from the maternal
grandparental household live Mario’s brother, spouse, and four children. One mile north
of El Recuerdo, in the colonia of Placitas, reside Sylvia’s sister and spouse and a second
sister with her spouse. Mario’s sister and spouse and seven children reside in Placitas as
well while another sister and husband and two children live in Salem and yet another
sister and spouse and two children reside close by. In the Colonias alone, 34 related
consanguineal and affinal relatives reside. Our research clearly indicates that these
individuals are connected by frequent visitations, commensal activities, ritual
participation, the care taking of children, the exchange of information about the
availability of work, and importantly the sharing of trucks and automobiles for work.
Crucially, the lending of money between households and, less importantly, the
participation in tandas or rotating credit associations, were frequent activities in the
colonias."

Both Mario and Benito easily recounted that in the state of New Mexico five
aunts and uncles and five cousins lived in nearby Rosewell, Albuquerque, and Las
Cruces. In other states, four aunts and uncles lived in Abeline, Texas and California; nine
cousins in Chicago; one brother and sister with their families in Alabama; and six
brothers and sisters who migrated back and forth between the colonias and Alabama and
El Recuerdo. Thirty relatives were named in the city of Juarez, Chihuahua Mexico, and
the city of Guanajuato, Guanajuato, Mexico. While proximity was important in



maintaining the density of relationships, nevertheless almost every relative regardless of
distance, region, and country were visited at least one time a year, and often those visits
lasted between two weeks to six months.

Thus while it is accurate to state that “horizontal” relations do characterize the
nature of social life in these communities and also lack vertical institutional relations, the
former serve as the basis of identity, support, and assistance. These obviously cross
colonias, states, region, and in fact serve important transnational functions not the least of
which is the recruitment of more relatives.

Ecological Imbalance

Yet community life is not absent in organization, and members of households do
participate in “Brigadas de Limpieza” (clean up brigades) about every 3 to 4 months that
scour the colonia for broken bottles, plastic bags, assorted paper, and discarded wrappers
and sundry other trash that is easily strewn about by strong winds that emerge from out of
the hot desert in the Summer. In the winter, these same brigades try to cover the
perennial potholes that are created by colonia trucks and cars that run over roadways
already weakened by heavy rains that pour through the colonias in the rainy season.
Primarily a flood plane, El Recuerdo is often threatened by rain from the surrounding low
hills and flooding is not an uncommon occurrence. Before its present development, El
Recuerdo was used as a dumping ground and an adjacent area served as pasture for a herd
of cows belonging to a non-colonia owner. Frequently, people from Hatch and other
colonias continue to dump unwanted materials including bottles and garbage. The herd
of 10 or so cows continue to use the pasture and in the evening forage through the
community plowing up flower beds and depositing animal manure and urine on the
colonia itself. Children often run about barefoot with the obvious consequences.

But there are number of physical conditions suffered by all colonia residents of
the five colonias sampled, which are endemic to many other colonias not part of this
sample and continue to pose serious health problems. For the most part many “colonos”
rely on septic tanks that often overflow or incomplete sewage lines that allow its
collection and overflow in pools of partially filtered but untreated sewage. In fact, most
of the septic tanks have less than a 500-gallon capacity. Since families and households in
general are large (6.7 in El Recueredo), underground septic tanks fill up quickly and often
and colonos are forced to spend $300 six times a year to empty them. However, since
most everyone suffers from negative income, as a later section will show, colonos also
permit the tanks to overflow on to the property as Plate 3 demonstrates.

Many will purchase a $300 water pump with two hoses; one is inserted into the
cesspool itselfand the other led out to either a neighbor’s empty lot or into the desert. In
some older colonias, where homes are closer together, the hoses are placed in the their
own backyard and will be connected in the late evening to hide their activity. However,
from the sound of the motor most colonos know what is going on. Since everyone is
involved in the same practice, little is said unless someone else’s sewage is pumped onto
their lots. As well, those households close to the many dikes and irrigation canals will
use them as their dumping sources for untreated sewage. How many households are
engaged in this particular practice we do not know; however, the implications for using
contaminated irrigation water on already pesticide-treated crops cannot remain
unappreciated.
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If one considers that in one colonia alone there are 70 households each to varying
degrees suffering from the same problem and each one pumps out a conservative estimate
of 50 gallons at a time, at least twice a month, then 7,000 gallons of sewage are being
dumped injust one single colonia. If one multiplies this by 5 colonias in this area of
study with the number of households ranging between 40 and 230 households with an
average of 100 households per colonia, then the scope of ecological contamination can be
appreciated. Needless to say children suffer from high rates of gastric and pulmonary
diseases and over 80 percent of adults 25 or over suffer from traces of Hepatitis A.

As well, it is only within the last five years that potable water, electrification, and
passable roads have been introduced. Prior to this period, tanker trucks provided water to
the area by filling 50-gallon drums formerly used to store insecticides, oil, and sundry
other materials. Lighting of homes was accomplished by candles, flashlights, and
occasionally bonfires to keep out the numerous desert animals that abounded in the area:
coyotes, rattlesnakes, javelinas, and the ususal desert rats, mice, and ground squirrels
However, these conditions were mitigated by use of the cell phone that probably was the
single most important communication device between households and household
members regardless of the availability of other infrastructure. As will be seen, this
continues to be the major method of communication but also of social formation across
great distances.

The Labor and Income Cycle

Even though most residents work in nearby agricultural and dairy farms at
minimum wages, a lucky few havejobs as service workers or in construction in a nearby
city. Abouta third ofthis population travels the migrant stream for three or four months
in order to provide subsistence for their families when the crop cycle of the area slows to
a trickle of production, especially for the major crops: red and green chili, and onions.
Pecans and cotton are largely machine-picked and labor is limited only to gathering what
the machines are not capable of collecting.

Such migration occurs during the months of January and February and somewhat
in the month of May and extends from the colonias to Alabama, Oklahoma, Kansas and
Mississippi. Almost every household owns at least one car or truck and many two or
more trucks and automobiles, which are called “muebles” (furniture). The term is
symbolic ofthe nomadic nature of migratory existence in which literally their households
are carried with them to points very distant from the colonias themselves. The term also
attempts to soften the utilitarian function of vehicles with a more familial sense since the
travel is strenuous, tiring, and saps familial resources in gasoline and travel expenses
especially spent on six or more persons per households.

Yet such travel is also part of a rather elaborate and complex mechanism that is
developed by the agricultural labor needs in the southeastern part ofthe United States.
The process often is initiated by telephone from labor contractors who communicate with
“cuadrilla” leaders (labor group leaders) who then recruit mostly kin and friends. This
aspect of the migrant process, however, also provides an interesting avenue for class
formation. Some individuals begin the process by purchasing a second-hand truck and
actually drive them on to the onion, pecan, and chili fields where they will bag, box, or
shovel product on to the pick-up truck’s bed for transfer to a warehouse or processing
plant. In time they will invest in a larger truck and eventually truck products to markets



in the state or elsewhere in the United States. Simultaneously the same individuals will
be involved in labor contracting and will lead the “cuadrillas” to Alabama, Mississippi, or
any other state needing labor. Once established, however, the same individual will invest
in the purchase of a garage, grocery store, and restaurant/bar in the southern town since
the cuadrillas sometimes establish “colonias” in the southern state itself. The individual
will recruit relatives as mechanics and others to work in the grocery store and
restaurant/bar. These establishments serve as the basis for community life and function
as central nodes for further recruitment to the area and fill the obviously important needs
for a trustworthy mechanic, familiar food and articles, and lastly provide a community
meeting place for otherwise very isolated Mexican families in an alien Anglo world.

The formative class aspects emerge clearly as new recruits into the businesses
avoid work in the fields, miss the necessity of joining the migrant stream, and are
afforded an opportunity to establish a lower middle class existence without having to rely
on the vagaries of agriculture labor. Thus some relatives jump from an agriculturally
based manual labor in Mexico to petty businesses, and therefore avoid being “stuck” in a
similar labor situation in the United States. It is in this process that literally the emergent
class formation is “off the backs of others” as is the entire migrant/agricultural industry.

When insufficient kin are available then simple telephone calls to kin in Mexico
(usually Guanajuato, Chihuahua, and Zacatecas) are made, and a relative who is also a
smuggler and who will charge $700 per person will then arrange for transportation from
the point of origin to a safe house or hotel. In some cases, relatives will be transferred to
aranch in Mexico close to the border and then moved into New Mexico through very
well elaborated routes and communication links, the latter usually involving cell phones
that are difficult to tap and to trace. Once safely housed in the region, they then may be
moved to other regions and states. However, such safety is often illusory since border
check points are well manned, surveillance apparatuses technologically sophisticated, and
roaming INS agents very familiar with the same routes traveled by the smuggler and his
kin.

The danger, anxiety, and indeterminacy created often fill colonia residents with
dread since too often relatives are arrested and vehicles impounded and for many this
represents the loss of a very hard-earned necessity. But it must also be said, that the
percentage of those so engaged in this underground economy represent a small
percentage of the all the residents of this and other colonias.

The Means of Credit, Debit, and Class Formation

From the founding of the household to the myriad daily costs of maintenance and
child support to the various migratory strategies utilized, money is the central necessity
that is always scarce and seldom in sufficient quantity to accomplish many ofthe basic
life cycle functions. The question then arises if the income is mostly negative how then
are lots purchased, homes purchased, improvements made, gardens grown, children
clothed, food purchased, automobiles and trucks afforded, and the basic costs of daily
living met. How are such emergencies like illness, immigration raid outcomes (such that
household members are sent to Mexico), visits to relatives, travel to Alabama, and the
other various costs associated within the contexts described here?

The simple answer is a constant balancing between debt and credit and income
and over expenditure. Such balancing involves 1) shuttling between informal and
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underground economies, 2) pooling available resources and participating in rotating
credit associations, 3) borrowing from local banks and the local loan sharks or using
credit cards, 4) creating margins of favorable returns on goods purchased in pesos and
sold in dollars, and finally, 5) reneging on loans from the formal or informal credit
sources. We discuss each in turn.

However, what must be understood is that each of these approaches may be
simultaneously engaged and are not exclusive one to the other. As well, considering that
the households are so large and the extended households themselves serving as a kind of
“corporate” group in regards to the sharing of resources, different individuals within
households and within the larger network may be engaged in one or more of these
activities. The key variable as to which ofthe above becomes more important is
dependent at what stage in the life cycle the household(s) are engaged and the number of
household members present,

But there is a constant struggle in keeping the negative income ratio to less than
20 percent. In recalling the percent of expenditures for transportation, gasoline, and food,
55 percent of household incomes are taken up by these expenditures. Of this 55 percent,
70 percent is paid in auto or truck payments to banks, finance companies, or individuals
with interest in the 13 to 16 percent range per month. When automobile or truck
insurance is added another 15 percent may be added to the monthly cost. Gasoline costs
are very high with an average cost of $200 monthly which adds another 10-15 percent of
gross costs per month. Thus fluctuations in gasoline prices, costs of periodic mechanical
dysfunctions, tire replacements, and many other costs of up keep, add to the
transportation costs so that another 10-15 percent of income is added to the already 55
percent spent on transportation and food. Any fluctuation, then automatically will move
these households towards a greater negative income percentage so that a combination of
informal and underground activities become mandatory. Attimes, this will eventually
mean a total movement into the latter with very large returns made for the very large risks
also accrued.

The second important balancing strategy is the pooling of resources and
participating in rotating credit associations. The former usually involves the pooling of
income, wages, and future earnings for the purposes of making the initial down payment
on land, trailer, or automobile. The cost ofland in 2001 in the colonias is between 5,000
and 10,000 dollars per acre with % of an acre the minimum to build or place a trailer.

Paid on payments of $150 per month on a 10-year mortgage payment, the actual price
may double at the end of the payment cycle. The trailer itself, second hand, ranges
between 3,000 and 10,000 dollars usually paid in payments with an approximate down
payment of 20 percent. The monthly payment for the most part ranges between $100 and
$300 per month with interest in 15 percent range. Therefore the level of credit
indebtedness for lots, housing, and the necessary infrastructure like cesspools increases
the overall additional monthly debt, when added to the 55 percent increases, is close to 75
percent.

However, the initial costs are usually pooled with older siblings also contributing
to the costs of land, housing, and infrastructure. However, it is also true that once
married, the siblings must call upon their parents and each other for assistance. In
situations where two or more generations share the same house lot, the cycle of debt is
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inherited. Essentially, new housing creates new debts. Meanwhile the original generation
assumes the costs ofthe land.

Rotating credit associations (RCAs) have two major functions: debt reduction
and purchase of gifts for rituals or simply to defray the costs of everyday needs. For the
most part, the rotated amount is no more than $200 a month with a rotation of five to six
months. Thus at one time an individual may receive amounts between $1,000 to $1,200
and considerable reliefis noted especially during the slack periods of employment. Many
seek to have their fund collection fall in May or June and for the most part RCAs do not
operate during these periods. From our research, however, RCAs are mostly in the hands
of women and play a less important role than familial pooling.

Borrowing from banks is mostly the exclusive prerogative of households that
have been in the colonia area for one year or more and have established credit with stores
or have a record of relatively steady employment. Banks use a combination of
safeguards with less regard for collateral and with a greater dependence on the local
networks of farmers who vouch for the reputation of their employees as well as provide
income information to banks when loans are solicited. But the banks have a policy of
never providing more than 75 percent of the estimated maximum of any given loan for
two reasons: first, according to the banks, no household should use up their maximum
estimated credit value because they know that for the most part households will return for
more credit borrowing during the Christmas holidays when the great majority of the
households return to Mexico for visits. Second, conscientious bank officers who
understand that colonia residents are often at the brink of insolvency, realize that
borrowing more will put them in an untenable position in which they will loose the bit of
property that they own in any foreclosure action by the bank. In one case, a bank officer
wanted a colonia borrower to have a financial cushion in case of emergencies for
relatives in Mexico. As well, in some instances, bank officers will not approve credit
cards not because colonia residents are poor risks but rather because they think that
colonia residents are simply unacquainted with using the mail as the means of repayment.

In some cases, colonia residents will take advantage of the proximity of the
Mexican border (75 miles to the south) by purchasing Mexican foodstuffs and religious
items and then reselling them in the colonias. Carbonated drinks heavily concentrated
with sugars, candies, bakery goods, flour, sugar, beans, and spices are sold in tiny home
stores or simply stored and through the dense information networks of the colonias, have
their availability advertised. The return on investment is limited given the cost of
gasoline to the border, the limited quantities allowed by U.S. Customs, and the increasing
costs of these as well. Only about 20 percent of households may be involved in these
activities.

Reneging on their debts is the last of the possible balancing measures taken and
the least desired choice. Reneging on bank loans places the household in direct danger of
even greater risk since banks may be the one and only source of needed cash for
emergency situations involving relatives, either in the colonia areas or in Mexico. As
well, if lots or homes are used as collateral then the one greatest valued physical
representation of security is eliminated. However, there is still another pressing
consequence. Farmers and bank officers often have close personal and professional
relations, and the bank can bring informal pressure to bear on colonia workers through
employers. Farmers, as well, may threaten to garnishee their wages as a consequence of
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a conversation between a farmer and bank officer over simple cups of coffee drunk at the
local diner in the early morning before both go to their respective jobs.

Borrowing and reneging on informal borrowing may have both social and
physical consequences depending on the relationship with the creditor. Ifa relative, close
colonia resident, or friend is involved, reneging has far-reaching consequences in that the
failure to pay a debt breaks “confianza” (mutual trust), which is the central value in the
many reciprocal and obligatory relations between colonia residents. Since reciprocal
relations based on exchange endure even though the commodities they entail may not,
reneging on debts places relations based on other obligations in danger. The rupture of
relations is simply too dangerous socially for colonia residents given their negative
income situation, marginal economic stability, immigration enforcement dangers, and
numerous other uncertainties and indeterminacies.

There is also a small percentage of a type of “loan sharking” among colonia
residents that may also be present, especially among men. For the most part women do
not participate in this underground credit economy and men usually contacting other men
may in very few steps reach someone who may also be engaged in other underground
activities and who may lend money at weekly interest rates. The lender’s response for
someone reneging on such debts is in part dependent on the attitude of the borrower and
in some cases may result in physical violence. In one case, the borrower dared the lender
to collect his debt and the lender together with his father, brothers, and cousins ambushed
the borrower and broke his kneecaps.

These endemic financial factors and situations are major contributors to the
clearly stressful and indeterminate conditions faced by colonos and create the basis for
contested relationships and psychological and social uncertainty. These conditions
importantly contribute to the degradation of already strained desert environments in
which these communities emerge. Tragically, these same conditions serve as the means
by which agriculture and its supporting institutions like banks are provided more secure
margins of return.

General Observations

All of these processes have also emerged in rural agricultural contexts in Arizona,
California, New Mexico, and Texas and more recently in places such as Alabama,
Georgia, Kansas, North Carolina, and Mississippi. Here, Mexican residents struggle daily
to not succumb to ecological situations and conditions that would easily overwhelm even
the most seasoned survivor. Mexicans are also reinvigorating and reoccupying largely
vacated California rural towns. Over the past 30 years, these towns have been abandoned
by non-Latinos, largely because of a maturing development cycle in which the young
move out and their parents follow them to other states or to suburban sites nearby."

However, this process is a double-edged sword so that while towns are being
reoccupied, businesses reborn, and civic government re-established and literally raised
from their developmental deaths, poverty, low income, poor housing, and decaying
institutions also mark their rebirth. There is also similar nascent growth of Mexicans in
rural Iowa and Indiana in mostly farming communities where local institutions have been
hard-pressed to adjust to the educational and cultural needs of the newcomers. Yet even
within these “non-Mexican” regions of the Midwest and south, Mexican-oriented
restaurants, stores, and other services are being developed by Mexican migrants who



have been contractors for fellow migrants or in some cases participants in the
underground portion of the economy."

Conclusions

Clearly the political ecology of the colonias reflects the asymmetry of the
interaction between the labor needs of agriculture and the labor regulatory role of the
nation-state. The meager provisioning of Mexican households coupled with the lack of
available housing stock induces residential settlement in the cheapest areas possible and
these are set in ecological circumstances unsuited for settlement because of the lack of
infrastructure. The impacts on environments are serious especially where land
developers do not provide the basic amenities including water, sewage, and
electrification.

While these are in fact poor households, their inhabitants are also innovative and
develop inventive practices using whatever materials, wages, relationships, and

opportunities to establish their homes in the midst of often unsettling physical conditions.

Thus it must be noted that these colonias are not inhabited by marginal, poverty-stricken,
and “underclass” households. These households although beset with many health,
economic, social, and psychological pressures, still remain vibrantly resistant and
remarkably stable.

But it must be stated unequivocally, that the colonias are the manifestation of one
type of human subsidy that meets the needs of the agricultural industry. The colonias in
fact are the human settlements that serve as available sources of labor without the
necessity of the state or industry providing the basic provisioning necessary to develop
healthy communities. It is only with great struggle that services are introduced,
community formation made possible, and relatively stable households formed and that
state institutions provide some of the basic infrastructure for community living.

In fact, the agricultural industry within the political economy demands an initial
underpaid, under provisioned, and largely uninsured and unprotected labor force.
Colonias function as important platforms from which to gain profits in a risky and
uncertain enterprise beset not only with local, regional, national and international market
prices but with also all the usual cost demands in farming such as transportation,
processing, marketing, chemicals, equipment, and sundry other costs.

At one level, the entire edifice is dependent on the human subsidies provided by
the colonias since their formation is a cost born by the inhabitants themselves and only
later by institutions. The reciprocal relationships of extended households used in the
colonias such as the exchange of money, information, and favors provide a modicum of
security and the basis of community life. This is the social capital that is imperative to
make up for the lack of monetary capital unavailable to colonos and serves as a type of
subsidy to the local and regional economy. The structure of credit and debts are
importantly associated with this subsidy function as well and undergrids the entire
process. The underground economy provides an added invisible subsidy for the
recruitment of relatives to fill the work needs of agricultural interests. Costs associated
with such recruitment are entirely in the hands ofthose being recruited and the risks to
the smuggler-relative also entirely debited to him/her. In no case is the agricultural
industry bearing any risk or cost associated with this process.
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On the other hand, class mobility of some individuals is guaranteed by the same
subsidy system as well as it guarantees social and economic inequality that is the central
principle of social development in all capitalist systems—rural or urban. These subsidies
of sacrifice, invention, reciprocity, indebtedness, and community formation are at all
levels always “off the backs of others.”
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Abstract

The Mexico-US border highlights population and economic growth in an “artificial” desert
environment—there would not be 12 million residents along the 2000 mile border if it were not an
international border. For most of the 20™ century, there were only three major population centers along
the border: the lower Rio Grande Valley, the El Paso-Juarez area, and the San Diego-Tijuana area.
There were one million residents along the border in 1942, but then the border-area population became
to grow, especially on the Mexican side, during the 1942-64 Bracero program, under which Mexicans
could work legally on US farms. The border area population grew even faster after the maquiladora or
foreign-owned assembly plant industry expanded in the wake of peso devaluations in the 1980s and
1990s.

In 2000, there were 6.5 million people in the counties along the US side of the border, and 5.8
million on the Mexican side—the total border area population rose 50 percent in the 1990s, from 8 to 12
million, and is projected to double to 24 million by 2020. The border area’s major economic engine is
manufacturing and related services—some 1.4 million Mexicans are employed in 3,500 border-area
magquiladoras, and the presence of these assembly plants explains much of the population growth on
both sides of the border in the past two decades. The North American Free Trade Agreement (NAFTA)
was expected to divert the industrialization of Mexico away from the border, but has so far not had this
effect.

The Mexico-US border area in the 21* century is at a crossroads. Irrigated agriculture is
shrinking on the US side, and not growing significantly on the Mexican side—scarce water is likely to
be diverted from irrigating crops to higher value urban uses. Wages are lower but unemployment and
poverty rates on the US side of the border are typically 2-3 times higher than the US average (San Diego
county is the exception). By contrast, the Mexican side of the border is marked by higher-than-average
wages and lower-than-average unemployment: maquiladoras constantly advertise for workers,
population growth outstrips infrastructure development, and traffic to move goods, migrants, and
shoppers across the border leads to significant waits at border crossings. Thus, the people picture of the
border is one in which Mexicans migrate from poorer inland areas to what is for Mexico and relatively
rich area, and the American residents along the border are largely Mexican-Americans with relatively
little education and skills (San Diego is the exception).

Introduction

The Mexico-US border stretches for about 2000 miles, separating about 100 million Mexicans
from 285 million US residents. The border region, which includes some the richest areas of Mexico and
some of the poorest areas of the US, witnesses one of the world’s great contemporary migrations, the
movement of Mexicans to the US.

Most of the border area is a desert. The border area population began to grow especially rapidly
in the 1950s, as Mexicans seeking entry to the US as Braceros learned that they had a better chance of
being selected if they were in the border area, largely because US farmers had to pay the cost of
transportation from the worker’s residence to his farm—ifthe worker’s residence was the border,
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transport costs to the interior of the US were lower. The border population rose rapidly after 1965, in
response to the maquiladora program, which aimed to attract foreign investment to create jobs for ex-
Braceros and their families who had moved to the border area, and had nothing to return to in the
interior of Mexico. Border area population growth was slow during the 1970s, but when the peso was
devalued in 1982-83, there was a rapid expansion of maquiladoras and a new burst of population growth
on both sides of the border.

The poverty that marks the U.S. side of the border have led some to describe it as the third world
part of the United States: three-quarters of all families on the US side had incomes in 1990 below the
poverty line of $13,359 for a family of four. In Texas and New Mexico, many of these poor families
live in colonias, areas in which lots without water and electricity connections were sold, producing
substandard housing.

Mexico-US Immigration

Migration has more often been the source of conflict than cooperation in Mexico-US relations.
The United States accepts immigrants from and trades with many nations, but virtually all Mexican
emigrants and most Mexican exports come to the United States. For most of the 20th century, Mexico-
US migration occurred outside formal channels. There has been significant Mexico-US migration since
1917, but during only two periods, 1917-1921 and 1942-64, did formal agreements regulate the
employment of most Mexican workers who were temporarily in the US.

The North American Free Trade Agreement, which went into effect on January 1, 1994, was
expected to convert this migration relationship into a trade and investment relationship. However,
migration specialists predicted that, in the first decade of the agreement, migration pressures would
increase, not decrease, as Mexicans displaced by economic restructuring would lead to temporarily more
migration, a migration hump (Martin, 1993). The migration hump suggests three policy lessons:

sif there is a pre-existing migration relationship between two integrating economies, migration
should not be ignored in trade and investment negotiations that are likely to affect migration patterns.

srestructuring an emigration country for faster long run growth has a pain now, gain later flavor,
which suggests that both emigration and immigration countries should acknowledge that trade affects
the size and duration of the migration hump, and take steps to deal with increased migration in order to
prevent a backlash against immigration and migrants.

+long run solutions to unwanted migration lie largely in sending countries, but immigration
countries should be careful not to add to or maintain the demand for migrant workers by subsidizing and
protecting from free trade industries such as agriculture that rely on migrants.

The United States is the world's major country of immigration, and Mexico is the world's major
country of emigration. There is an asymmetry in migration patterns. The United States accepts
immigrants from many nations, but virtually all Mexican emigrants head for the United States. In FY98,
the most recent data available, there were 131,000 legal Mexican immigrants, 3.5 million legal Mexican
nonimmigrants admitted for business, pleasure, or temporary work,' and 1.6 million unauthorized
Mexicans apprehended, most just inside the US border with Mexico. Every day and night, some 10,000
to 15,000 Mexicans and other foreigners attempt to enter the US, usually between ports of entry. Both
legal crossings and apprehensions of unauthorized foreigners record events rather than individuals-- a

" In addition to Mexicans admitted as nonimmigrants, the US has issued five million border crossing
cards to border area Mexican residents that permit card holders to enter US border areas for up to 72
hours; such border crossings are excluded from nonimmigrant admissions.
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border commuter is counted each time she enters the US, and an individual is recorded in apprehension
data each time he is apprehended.

NAFTA was expected to slow especially unauthorized Mexico-US migration (US Commission,
1990). The immigration issue was downplayed during the NAFTA debate in the US in order to avoid
discussion of an issue that has no easy answer. The major issue debated in the US was whether there
would be, in the words of Presidential candidate Ross Perot, a "giant sucking sound" as US jobs went to
Mexico. Most US government statements in support of NAFTA emphasized that an important side
benefit of freer trade was likely to be less illegal immigration, e.g. US Attorney General Janet Reno said:
"We will not reduce the flow of illegal immigration until these immigrants can find decent jobs at decent
wages in Mexico." (quoted in the San Diego Union-Tribune, November 14, 1993, 1).

Figure 1. The Migration Hump
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Source: Philip Martin. 1993, Trade and Migration: NAFTA and Agriculture. Washington:
Institute for International Economics.

A migration hump (Figure 1) is a temporary increase in migration between two countries that are
integrating their economies by increasing trade and investment between them. Economic integration
and migration can be short-run complements for many reasons. An analysis of the evolution of the
factors that initiate and sustain migration in the context of the demand-pull, supply-push, and network
factors linking Mexican migrants to US employers concluded that there was likely to be a significant
migration hump (Martin, 1993):

e First, economic integration does not suddenly eliminate the demand pull of jobs in the US. Instead,
economic integration can increase exports of US goods produced with migrant workers, as occurred
when US fruit and vegetable exports to Mexico increased after 1994.
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¢ Second, supply-push pressures to emigrate often increase as a result of closer economic integration,
as some industries and sectors prove to be non-competitive. Mexican agriculture provides a case in
point. About 30 percent of Mexico's 95 million people live in rural areas, and most depend on
agriculture for at least some of their income (US House of Representatives, 1993; Cornelius and
Myhre, 1996; de Janvry, Sadoulet, and Anda, 1994). Rural residents in 1995 had an average per
capita income that was only one-third of the $3,000 average for Mexico, and one-fifth of the $5,000
average in Mexico City. As NAFTA liberalizes agricultural trade, crop prices and rural incomes fell
in the 1990s Mexico implemented a number of policies—including permitting the sale or lease of
privatized ejido land and shifting to direct payments to farmers—that have the effect of loosening
ties between farmers and the land.

e Third, job growth in Mexico is concentrated in the northern part of the country--over one million of
Mexico's 3 million manufacturing jobs are in 3500 maquiladoras, most of which are in border cities.
As Mexicans look north for opportunity, some find that their networks can take them over the
border, into jobs in the US. These networks encompass everything that enables people to move
across borders and earn money in another country, from expanded tourism to training programs to
easier entry procedures for business visitors (Seligson and Williams, 1981; Massey, et.al, 1987;
Massey, 1988).

The Binational Study on Migration (1997) emphasized that the demographic and economic
factors that in the mid-1990s were producing high levels of emigration may soon ebb, so that e.g. the US
border control buildup may be completed just as Mexico-US migration falls for demographic and
economic reasons. Mexico in 1997 had 970,000 labor force entrants, but birth rates fell sharply in the
1980s and 1990s, so that the number of new job seekers will fall to 500,000 to 550,000 per year by
2010. Second, each 1.35 percent increment to economic growth was associated with 1 percent job
growth in Mexico between 1988 and 1995 (Figure 2). If this ratio persists, then 5 percent economic
growth can generate 3.7 percentjob growth, or 1.1 million new jobs each year, enough to employ new
job seekers and begin to reduce un- and underemployment; Mexico in the late 1990s was averaging 5
percent growth.
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Flgure 2

Labor Force and Job Growth in Mexico: 1996-2010
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Border Agriculture: Imperial and San Quintin

The Mexican-American border region is not a major center of agricultural production—the major
US agricultural county along the border is Imperial county, California, which produces farm
commodities worth $1 billion a year. Imperial county is in the southeast corner of California, and is
bordered by Mexicali, the capital of the Mexican state of Baja California to the south, the Salton sea to
the north, to which drainage water from Imperial Valley farm land flows, San Diego about 120 miles to
the west, and the Colorado River and the Arizona border about 50 miles to the east.

The Imperial Valley has been described as a 100 mile long below sea-level “trench” that contains
about 600,000 acres of farm land irrigated by relatively low-priced--$15 per acre foot--water from the
Colorado River that is brought into the Valley by the 80-mile long All-American Canal, which was built
in 1934.% The Imperial Valley tilts south to north, so Colorado river water is delivered to Imperial farm
land primarily by gravity.

The Imperial Valley was developed for agriculture in 1904, when a canal brought water from the
Colorado river. There were reported to be 100,000 irrigated acres in 1904, when the Imperial Valley was
anchored by Calexico on the U.S. side and Mexicali on the Mexican side. Harry Chandler, later the
publisher of the Los Angeles Times, owned the Colorado River Land Company, which imported
Chinese workers into Mexico to dig canals to irrigate the Mexican side of the Imperial Valley (the US
barred Chinese immigration in 1882). However, a flood in 1905 diverted the entire lower Colorado
River into the Imperial Valley, creating the Salton Sea. Chandler’s man-made canal is today called the
New River; it begins in Mexico and flows about 60 miles north through Imperial County to the Salton
Sea.

’ As early as 1915 there were 300,000 acres of crops being grown in the Imperial Valley, irrigated by
Colorado River water. The Imperial Valley gets about 3 inches of rain a year.
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Imperial Valley farm land in 2000 sold for $2,000 to $5,000 an acre; at an average price of
$3,000 an acre, Imperial Valley crop land worth $1.8 billion generate total farm sales of about $1 billion
a year (Rural Migration News, 2001). There are three major agricultural sectors—field crops, livestock
and vegetables and melons. Over half of the irrigated crop land is used to grow field crops such as
alfalfa and grasses, wheat and cotton or used for pasture for beef cattle and lambs—much of the alfalfa
and grasses are shipped out of the area to dairies in southern California and the San Joaquin Valley or
made into pellets and exported as livestock feed. Another 100,000 to 125,000 acres of land are planted
in vegetables and melons—the most valuable are lettuce and carrots. There are also important seed
crop, wheat, and nursery industries in the Imperial Valley.

Water made border area agriculture possible, and rising water costs may spell the end of border
agriculture. Most water along the border comes from the Colorado river in the west and the Rio Grande
in the east, plus underground aquifers. In the west, some Colorado river water may be redirected from
agriculture to urban uses, with farmers being paid for the water they give up. In the east, a 1944
agreement divided the Rio Grande’s water between Mexico and the US--Mexico should give the United
States one-third of the water flowing from its tributaries into the Rio Grande--and a minimum of
350,000 acre-feet of water each year. Mexico has not done this since 1994, and accumulated a deficit of
1.1 million acre-feet between 1994 and 2001. Both Mexican and US farmers alleged that Mexico in the
1990s was diverting Rio Grande water to Monterrey.

Imperial County was the scene of the first strike by Mexican farm workers in the US, a 1928
strike against growers who required workers to be hired through farm labor contractors (FLCs).
Although no contract was signed, the strike ended with growers agreeing to stop withholding 25 percent
of each worker’s wages until the harvest was completed, and growers rather than FLCs became
responsible for assuring that workers received their full wages (Martin, 1996, Chapter 2).

Imperial county was the scene of the largest strike called by the United Farm Workers in its
efforts to raise wages and improve working conditions for farm workers. The first wave of UFW
contracts under the California Agricultural Labor Relations Act expired January 1, 1979, and the UFW
submitted its economic demands to growers, and published them in the Mexicali newspaper, La Voz, on
January 5, 1979, demanding a 42 percent wage increase for field workers, bringing the entry wage from
$3.70 to $5.25 an hour. The UFW also demanded five more paid holidays, COLA, and standby and
reporting pay. On January 18, 1979 the employers offered a 7 percent one-year wage increase, and told
the UFW to allocate the 7 percent between wages and benefits as the UFW saw fit--growers cited the
recommendation of President Carter that wages not increase more than 7 percent to avoid inflation.
(Martin, 1996, Chapter 3).

On January 19, 1979, the UFW called a strike against 8 vegetable growers in the Imperial
Valley, and positioned pickets at the port of entry from Mexicali to discourage strike breakers from
entering the US (most Imperial county farm workers commuted daily from Mexicali). The UFW said
4,300 workers were on strike in early February 1979, and there was a great deal of violence and property
destruction, as strikers attempted to intimidate strike breakers and to flood fields by sabotaging irrigation
canals. Growers hired replacement workers as well as security guards, and a UFW strikerwas killed
February 10, 1979 by a foreman. Reflecting the tensions of the time, Gov. Edmund G. (Jerry) Brown Jr.,
a close ally of Chavez, marched in the funeral procession, while Imperial county authorities ruled that
there was insufficient evidence to prosecute the foreman for the killing.

The UFW charged that the growers were not bargaining in good faith, and the Agricultural Labor
Relations Board agreed, ordering them to pay workers the difference between $5.25 and the wage they
received during most of 1979-81. The growers appealed, and a state Court of Appeals in 1984 agreed
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with the growers. The UFW never recovered from these lost vegetable contracts, and in 2001 represents
only a handful of the 30,000 to 40,000 vegetable workers that were once under contract.

The San Quintin Valley in Baja California, about 200 miles south of the Mexico-US border,
grows tomatoes for the US market during the winter and spring months, and illustrates the fragility of
Mexican agriculture. About 40,000 people live in the area, with critics arguing that nonreplenished
water is being drawn from underground aquifers to produce tomatoes that could also be grown in
Sinaloa, Mexico or Florida.> Most of the tomatoes are picked by migrants from Oaxaca and Chiapas,
more of whom are settling in the area despite the availability of only seasonal farm work (Thompson
and Martin, 1989).

In the mid-1990s, there were only ten tomato growers in the San Quintin Valley, and they relied
on U.S. capital and seeds to produce tomatoes and other vegetables for the U.S. and Mexican markets.
Several of these ranches had 1,000 to 4,000 acres, making them large employers by Mexican or U.S.
standards, with peak migrant work forces of 2,000 or more. Most of the peak 35,000 migrant workers
they employ are Mixtec Indians from the southern Mexican state of Oaxaca. Baja California growers
have adapted to their inability to retain the Mixtec migrants that they recruit in southern Mexico. Some
report that two of three workers brought by bus to Baja California to harvest tomatoes then migrate on to
the United States before the end of the harvest season, prompting the growers to “over-recruit” migrant
workers (Zabin et al, 1993).

Maquiladoras and Migration

The largest industry on the Mexican side of the Mexico-US border are maquiladoras, assembly
plants typically owned by foreigners that import components duty-free into Mexico, assemble them into
finished electronics or other products, and export the finished goods, usually to the US and Canada.* As
the finished goods enter the United States, the U.S. tariff schedule limits duties on them to the value that
was added by Mexican assembly operations, mostly wages and benefits paid to Mexican workers, as
well as any Mexican-produced inputs. These are typically less than 10 percent of the value ofa TV or
computer printer.

The maquiladora industry was launched by Mexico in 1965 in response to the unilateral U.S.
decision to terminate the Bracero program in 1964—the hope was that maquiladoras could provide year-
round employment financed by U.S. investors for Mexican workers who had become dependent on the
U.S. farm labor market. Many Braceros moved their families to Mexican border cities to save US
farmers transportation costs, stimulating population growth on the Mexican side of the border.

There were 12 maquiladoras employing 3,000 workers in 1965, 120 employing 20,300 workers
in 1970, and almost 600 employing 120,000 workers in 1980 (Table 1). The number of maquiladoras
and employment surged during the 1980s with the devaluation of the peso: between 1985 and 1990, the
number of maquiladoras more than doubled from 800 to 1,900, and maquiladora employment rose from
212,000 to 472,000. Growth continued in the 1990s, so that by September 2000, there were 3,900
maquiladoras employing 1.4 million workers (www.maquilaportal.com).

* Mexico's export-oriented vegetable industry is centered in Sinaloa, about 600 miles south of the U.S.
border. Large farms there employ about 170,000 Mexican workers for four to five months each year—
most are migrants from other parts of Mexico, and seasonal work in Sinaloa ends in March-April, just as
U.S. growers begin to hire farm workers. After the U.S. embargoed trade with Cuba in 1960, Sinaloa
production expanded, so that by 1969 Sinaloa was providing 75 percent of the fresh tomatoes consumed
in the United States during the winter months.

* Beginning November 20, 2000, parts assembled in maquiladoras may enter Mexico duty-free only if they
originate in Canada or the US.
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About 78 percent of maquiladoras are in the Mexican states bordering the US--25 percent of
maquiladora employment is in Chihuahua (Juarez) and 20 percent is in Baja California (Tijuana).
Maquiladora employment is expected to increase at a rate of 125,000 jobs a year.

Table 1. Maquiladera Employment and Exports: 1965-2000
Wages & Benefits

Exports* Exports Paid

Year Magquiladoras Employment ($ mil) (Yo)** ($ mil)
1965 12 3,000
1970 120 20,327 83 6
1975 454 67,213 332 11 194
1980 578 119,546 772 5 456
1985 789 211,968 1,268 6 540
1990 1,924 472,000 3,635 14
1995 2,206 674,692
2000 3,900 1,400,000

Source: Adapted from Hufbauer and Schott, 1992, p. 92; Huerta, 1991, p. 75

*Value-added in Mexico. For example, in 1990, the difference in value between the components imported into Mexico an
value of maquiladora exports was $3.6 billion, or about 14 percent of Mexico's $26 billion merchandise exports.

**Percent of Mexico's merchandise exports.

Maquiladoras have many border-area impacts, but their primary one is that they attract residents
of interior Mexico to the border, especially young women. Most maquiladoras in 2000 paid assembly-
line workers—60 to 70 percent women-- $1 to $1.50 an hour, and provided benefits that cost an
additional $0.50 to $1 an hour, so that total labor costs were $1.50 to $2.50 an hour. The wages and
benefits paid in maquiladoras are considerably less than wages and benefits paid in other Mexican
manufacturing industries. Turnover is very high—many plants have five to 10 percent turnover each
month, meaning that they must hire 60 to 120 workers in the course of one year to keep a 100-person
factory fully staffed.

Critics have long emphasized that maquiladoras employing mostly young women are not the
basis of sustainable development. Surveys of production workers consistently show that most are young
and unmarried workers in their first job—almost half were under 20 in 1988-89-- and that many migrate
to the border area from elsewhere in Mexico (Table 2). One of the largest maquiladora worker surveys
was conducted in 1988-89 for the U.S. Commission for the Study of International Migration and
Cooperative Economic Development. Some 1200 workers were interviewed in 1988-89, and most had
only an elementary school education and went to work without training.
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Table 2. Mexico's Maquiladora Work Force 1988-89

Worker Characteristics Percent Percent
Age 15-19 45  sMoved from Urban Area 72
20-24 34 *In Area less than 4 years 51
Not Married 80 Major Reason for Migrating:
*Seek a Job 27
Elementary Education 80 Accompany Family 21
In First Maquiladora Job 58 Seek a Better Life 14
No Training Received on 52 *Had maquila job offer before 10
the job migrating
*Other 28
100

Based on a survey of 1,200 maquiladora workers conducted in December 1988-January 1989.
Source: Adapted from Huerta, 1991, pp. 80-83.

Maquiladoras have expanded away from traditional assembly-line jobs. For example, “service
magquiladoras” wash hospital linen in Mexicali for US hospitals for $0.30 a pound. There are an
estimated 50,000 Mexicans employed in maquiladoras that provide such services to US firms, including
call centers, and their exports were worth $1 billion in 1999. Maquiladoras are partly responsible for
rising Mexico-US trade: two-way Mexico-US trade (exports plus imports) increased from $80 billion in
1994 to $200 billion in 2000.

By drawing Mexicans to the border area and putting them in high-turnover jobs, it is often
alleged that maquiladoras promote Mexico-US migration. The evidence on whether maquiladoras act
“as a magnet for the internal migration of Mexicans to the north of the country and internationally to the
United States” is mixed (Seligson and Williams, 1981, p. 9). Most of the studies are based on interviews
with maquiladora workers who are leaving their jobs, and the interviewers determine the workers place

of origin, satisfaction with maquiladora employment, and plans to migrate further. Such studies reach
similar findings:

— During the 1980s and 1990s, more Mexicans began to migrate to the border in search of

magquiladora employment, indicating that the migrant percentage of migrants in maquiladora
work forces has been rising

— Few maquiladora workers had ever worked in the United States at the time they were
interviewed— legally or illegally — and few expressed an interest in using their maquiladora
savings to finance illegal entry into the United States.” Few thought that their maquiladora
training would help them to obtain a United States factory job.

However, there seems to be a small but rising amount of stepping-stone migration, perhaps
attributable to the rising proportion of internal migrants and men in maquiladora work forces
who do see maquiladora employment as a stepping stone to the US.

* Some 16 percent of the workers interviewed by Huerta wanted enter the U.S. illegally, and 41 percent

indicated that, if they had legal status, they would prefer to live in the United States (Huerta, 1990, pp. 25-
26).
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Magquiladoras could become a trampoline that brings more Mexican workers to the United States,
reinforcing environmental and infrastructure reasons to encourage job creation further from the border.

NAFTA

The North American Free Trade Agreement (NAFTA) aims to reduce barriers to trade in
goods and capital flows between Canada, Mexico, and the United States, and thereby accelerate
job and employment growth in all three countries. NAFTA, a 22-chapter agreement, went into
effect on January 1, 1994, with virtually of its provisions will be fully effective in 2009, and it
may reshape the border environment.

Mexico set the stage for converting what had primarily been a migration relationship into
a trade relationship by changed its economic policies from inward-oriented to export-oriented,
joining the General Agreement on Tariffs and Trade (GATT) in 1987, proposing NAFTA in
1990, and then becoming a member of the OECD (Weintraub, 1990; Lustig, 1992). Mexican
President Salinas in 1991 urged quick approval of NAFTA in the early 1990s, arguing that freer
trade and investment would stimulate employment and economic growth in Mexico and that
“more jobs will mean higher wages in Mexico, and this in turn will mean fewer migrants to the
United States and Canada. We want to export goods, not people.”

There was agreement in the US that trade-stimulated economic growth was the surest
path to less Mexico-US migration (Hufbauer and Schott, 1992). The U.S. Commission for the
Study of International Migration and Cooperative Economic Development, for example,
concluded that “expanded trade between the sending countries and the United States is the single
most important remedy” for unauthorized Mexico-to-U.S. migration (1990, p. xv, emphasis
added).

Many US economists agreed that freer North American trade would speed job growth in
Mexico and have small but positive effects on the US economy, which was 20 times larger than
the Mexican economy in the early 1990s. However, once Mexico proposed NAFTA, the major
opposition proved to be in the US; Presidential candidate Ross Perot predicted that there would
be a “giant sucking sound” as US jobs went to Mexico, and the agreement was approved in the
US House of Representatives on a close 234-200 vote in November 1993.

Mexico-US trade has increased under NAFTA, by an average 16 percent a year between

1994 and 2000. Mexican exports to the US rose from $61 billion in 1994 to $168 billion in
2000, and Mexican imports from the US rose from $79 billion in 1994 to $176 billion in 2000.
This increase in trade five years after NAFTA went into effect is far larger than increases in trade
when e.g. Greece or Portugal joined the EU. About half of Mexico-US trade is intra-industry
trade, as e.g. auto parts are sent to Mexico, and cars are returned to the US.

NAFTA does not deal explicitly with Mexico-US migration. Only Chapter 16 of the
NAFTA agreement deals with migration, and it deals with business visitors, traders and
investors, infra-company transfers, and professionals, generally persons with at least a first
university degree. Professionals who are citizens of Canada, Mexico, and the US may acceptjob
offers in another member country, and simply present proof of citizenship and the job offer at the
border to receive a work permit. There is no limit on the number of Canadians who can enter the
US as NAFTA professionals, but there is a limit of 5,500 Mexicans until January 1, 2004. In
1998, there were 59,000 NAFTA pr ofessionals admitted to the US, and they brought with
them 18,000 dependents.
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Conclusions

For most of the 20th century, the major linkage between the two most populous countries in
North America has been the migration of people from Mexico to the United States. “Go north for
opportunity” is an idea deeply embedded in rural Mexican youth, especially in rural areas.

Many Mexicans stayed in the border area, fueling a growth that has made it one of the fastest
growing areas of North America. Both the US and Mexico are responsible for making the border area
one of the fastest growing areas of their integrating economies and societies, and dealing with the
demographic, economic, and environmental challenges of large population centers in a desert
environment.
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INTRODUCTION

Over 10 million people live within 100 km of the U.S.— Mexico border. Of these, 90 percent
are clustered in 14 pairs of border sister cities that share common water sources and pollution problems.
Rapid industrial and population growth in border cities continues to outstrip their environmental
infrastructure that supplies water, collects and treats wastewater and disposes of municipal solid waste
and industrial hazardous wastes. Thousands ofresidents on both sides of the border lack access to safe
drinking water, wastewater collection and treatment and solid waste disposal services. Untreated
wastewater is a major transboundary externality, as raw or partially treated sewage flows into
drinking water sources on both sides of the border.

The United States and Mexico have a long-standing history of institutions devoted to
bilateral water resource negotiation and management. The International Border and Water
Commission (IBWC), which has pre-eminent authority over U.S.—-Mexico border water issues,
was established by treaty in 1944. The IBWC initially focused on surface water management, but
with rapid growth along the border, its attention has shifted increasingly to water pollution.
While the United States and Mexico have reached numerous agreements to build, finance and
operate water projects, these agreements have been reactive to immediate health emergencies,
limited in scope, and have failed to address market failures that contributed to the environmental
problems in the first place.

Binational planning of water projects and transboundary pollution control along the border
is complicated by large income differences between the two countries. U.S. GDP per capita is nine
times Mexico's. The disparity in economic development leads to disparities in the two countries'
willingness and abilities to fund water treatment projects, supply public infrastructure, collect
hydrologic data, and monitor pollution. San Diego's per capital municipal budget is 27 times that of
its border sister city Tijuana. Cultural and institutional differences have also hampered cooperation
(Herzog; Ganster; Varady et al., 1995; Hinojosa-Ojeda).

In 1983, the United States and Mexico signed the Agreement on Cooperation for the
Protection and Improvement of the Environment in the Border Area (the La Paz Agreement). Its
goal was to institutionalize bilateral cooperation to address water pollution, air pollution and
other environmental problems in the U.S.—Mexico Border Region, which The La Paz Agreement
formally defines as the area lying 100 kilometers to the north and south of the border. In 1994,
in response to border environmental concerns raised during NAFTA negotiations, the two
nations established the Border Environmental Cooperation Commission (BECC) and the North
American Development Bank (NADBank). The NADBank arranges public and private financing
of environmental infrastructure projects within the 100-km border zone that must be certified by

! The views expressed are the authors' and not necessarily those of the Economic Research Service, USDA.
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the BECC. The BECC determines project eligibility based on environmental, technical and
financial criteria. Its priorities include water, wastewater, and municipal solid waste projects. In
addition to extending loans, NADBank administers the EPA-funded Border Environmental
Infrastructure Fund (BEIF), which provides grants for border water and wastewater projects.

The NADBank, BECC and other institutions offered the promise of greater external
financial and technical assistance to help border cities address water management problems.
Despite early growing pains, these new institutions have helped both nations plan, build, and
finance new facilities in a more coordinated, open, participatory and proactive manner.
NADBank’s goal of developing locally self-financing municipal water systems on both sides of
the border has remained elusive, however. Less than 5 percent of project funds approved by
NADBank have been loans, while over 95 percent have been BEIF grants.

A recent report of the U.S. General Accounting Office (GAO) on border environmental
infrastructure concluded that many border communities could not afford the loan rates charged
by NADBank and that existing programs would not meet the needs of the growing border
population. The GAO report also questioned the political sustainability ofheavy reliance on
grants from the U.S. EPA and other U.S. federal agencies as primary means of financing
projects. The report recommended that U.S. and Mexican agencies jointly develop a Border
Infrastructure Strategic Plan that would include a needs assessment, strategies to address
constraints on infrastructure development and a statement of measurable goals. The report also
suggested that the U.S. Congress might consider altering the NADBank charter to allow for
provision of lower cost loans. Recently the NADBank has proposed expansion of its loan
activities to cover a wider range of projects and to cover a wider geographic area.

Aims and Scope of Chapter

This chapter considers the “impediments to border infrastructure development” discussed
in the GAO report from a broader historical, economic and hydrological perspective. The main
impediments discussed in the report — lack of human capital, unaffordable project loans and lack
of comprehensive planning — are more appropriately viewed as symptoms of more fundamental
economic problems. Binational negotiations over border water infrastructure projects have
historically separated water quality issues from surface and groundwater allocation and
management issues. This, despite the facts that water quantity and quality are inextricably linked
and that watersheds and aquifers stretch across political boundaries. Policy remedies continue to
take the form of structural, engineering solutions to border water problems. Underlying
economic problems — lack of policy instruments to induce firms to internalize environmental
externalities, rapid growth, coupled with persistent poverty and stagnant real wages — appear to
be taken as given. Needs assessments or strategic plans that ignore transboundary water quantity
issues (both surface and groundwater) or fail to address poverty alleviation along the border will
fail to address fundamental causes of recurrent environmental problems.

The chapter proceeds with a broad overview of the population, water resources and water
policy issues along the U.S.—-Mexico border. It then describes the evolution of U.S.-Mexico
transboundary water management institutions and agreements. Next, we examine more
fundamental economic incentive problems that are at the heart of transboundary water pollution
problems. We then discuss the structure and performance of new border environmental
institutions created in the wake of NAFTA. We conclude by discussing future prospects for
binational financing of border water projects.
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U.S.-Mexico Border Population

The growth of large metropolitan areas along the borders of nation-states is a relatively
recent historical development (Herzog). Since the end of the Second World War, however, large
international border cities have grown in Western Europe and along the U.S.—Mexico border.
Both the United States and Mexico have pursued policies encouraging growth along the border.
In response to a wartime shortage of agricultural labor, the United States instituted the bracero
program in 1942, a guest worker program allowing Mexican nationals into the United States for
seasonal employment. The bracero program continued into the 1960s, stimulating migration to
Mexican border cities (Brown and Mumme).

In 1965, Mexico established the Border Industrialization Program that increased
infrastructure investment along the border and established the maquiladora program. The
maquiladora program allowed firms located in Mexico to import production inputs duty-free to
assemble or manufacture goods for re-export. Tariffs on these goods are only applied to the
value-added from assembly. In the early stages of the program, maquiladoras could be located
only within 12 miles of the border and in the Baja California free trade zone. Maquiladoras offer
U.S. (and other foreign) firms access to low-cost Mexican labor. Critics have also argued that
they allow U.S. firms to avoid environmental regulations and taxes to support local infrastructure
(e.g., Johnstone). The program did not expand border production significantly until the 1980s
when Mexico’s peso devaluation reduced effective wages. The peso devaluation in 1994 further
reduced average wages (from $1.23 in 1994 to $0.78 in 1996). The number of maquiladoras grew
from fewer than 100 plants in the 1960s to over 2,000 today. About 60 percent of them are located in
the border region. Maquiladora exports have grown 15 percent a year in the 1990s. Employment
grew by 65 percent between 1990 and 1996. The maquiladora sector employs over 700,000 workers
and accounts for 40 percent of Mexico’s exports.

Since 1945, the border population has grown twelvefold. Tijuana illustrates the
explosiveness of this growth. Its population grew from 1,000 in 1920 to 462,000 in 1980, to
more than a million today. In 1980, about 4 million people lived within 100 km of the U.S.-
Mexico Border. By 1990, the population exceeded 9 million with over 90 percent of the border
population clustered in 14 pairs of sister cities. About 83 percent of the border population lived
within ten border twin cities (Table 1). More than halflived in San Diego/Tijuana and El
Paso/Ciudad Juarez alone. The border population grew to 10.5 million by 1997 and is projected
to double over the next 20 years.

Despite the great disparity in income between the two countries (U.S. GDP per capita is
nine times Mexico's), the U.S. and Mexican economies have the highest level of economic
integration between a developed and developing country. This includes the largest trade relation
and debtor-creditor relation between a developed and developing country, the most extensive in-
bond co-production relations (maquiladoras), and the highest level of border crossings
(Hinojosa-Ojeda).
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Table 1. Popuiation in Major U.S. - Mexico Border Cities

Cumulative
1990 population Percent of total border  percent of
City (US — Mexico) (millions) population border
population
San Diego * - Tijuana 320 348 34.8
El Paso * - Ciudad Juarez 1.87 20.3 55.1
McAllen * — Reynosa 0.65 7.1 62.2
Calexico — Mexicali 0.62 6.7 68.9
Brownsville *- Matamoros 0.53 58 74.7
Laredo — Nuevo Laredo 0.34 3.7 78.4
Yuma ® - San Luis Rio Colorado 0.18 1.9 80.3
Nogales — Nogales 0.12 1.3 81.6
Del Rio — Ciudad Acuna 0.08 0.9 825
Douglas — Aqua Prieta 0.05 0.5 830

Total Border Region 9.20 100

Sources: U.S. 1990 Census Data; U.S. EPA U.S. Mexico Border Environmental
Plan; Public Advisory Committee; Instituto Nacional de Estadistica, Geografia e
Informatica.

a. SMSA

b. Includes San Luis and Somerton, AZ

Many of the disparities between countries are less pronounced in the border region [EPA,
1999 Appendix 8 US Mexico Border XXI]. Population growth in the border region is much
faster than population growth in either country. Birth and poverty rates in the Mexican border
region are lower than the Mexican national average. Birth and poverty rates in the U.S. border
region are higher than the U.S. average. Education levels in Mexican Border States are above the
national average, while education levels in most U.S. border counties fall below the national
average.

BORDER WATER ISSUES

Disputes over surface water quantity have been muted over the last 50 years (Szekely,
1993a; 1993b). Transboundary water disputes have been primarily over water quality.
Historically, water quality problems have been bi-directional (e.g., salinity of Colorado River
water flowing to Mexico, sewage from Tijuana affecting San Diego). Bilateral negotiations over
rules of use of transboundary aquifers have yet to begin. Groundwater management is becoming
a growing source of disputes exemplified by the controversy over the lining of the All-American
Canal in California and its impact on Mexican groundwater resources.

Surface Water Allocations

The two main surface water sources serving the border region are the Colorado River,
which flows south from the United States into Baja California and the Rio Grande River, which
forms the physical border between Texas and Mexico. Surface water rights in both river basins
were established under the International Boundary Waters Treaty of 1944. Mexico successfully
linked negotiations over allocation of Colorado River water, where it was the downstream
country, with negotiations over allocation in the Lower Rio Grande Basin, where it was the
upstream (Ragland, 1995; Bennett et al., 1998).
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Other surface water sources include: (a) the Tijuana and New Rivers, draining from Baja
California into California, (b) the Rio Sonoyta, which originates in the Tohono O'odham Indian
Reservation in Arizona, flows into Mexico, then back into Organ Pipe Cactus National
Monument in Arizona, (c) the San Pedro River, flowing from Mexico into the San Pedro
Riparian National Conservation Area in Arizona, and (d) the Santa Cruz River, which flows from
Arizona into Mexico, then north into the twin cities of Nogales, Sonora and Nogales, Arizona.
Domestic political opposition in the United States has prevented the two nations from agreeing
on apportionment of these streams (Mumme, 1984; Mumme, 1993; Ingram and White). Each
country has acted unilaterally to capture streamflow in these watersheds.

Transboundary Groundwater Issues

There are three major transboundary aquifers in the Border Region. The Hueco Bolson
extends 3,000 square miles across the El Paso—Ciudad Juarez region. The Mesilla Bolson
extends 7,450 square miles across New Mexico and Chihuahua. The Mesa San Luis aquifer
extends 3,000 miles across the Arizona/California—Sonora/Baja California region (Szekely,
1993a). Smaller aquifers underlying the Santa Cruz and Sonoyta rivers are important local water
sources in Arizona. Many smaller aquifers also exist in Texas, while many small water utilities
rely on shallow wells in the Rio Grande / Rio Bravo watershed. These aquifers are directly
affected by the quantity and quality of water flows in the Rio Grande / Rio Bravo.

Groundwater has been treated as a common pool resource. Absent transboundary
controls, both countries have adopted a "use it or lose it" approach to groundwater leading to
groundwater pumping wars (Mumme, 1993; Kishel). Irrigated cotton farming in the Sonoyta
River basin in Mexico has contributed to groundwater overdrafting of 55,000 acre-feet / year.
Managers of the Organ Pipe National Monument in Arizona have been concerned about the
effects of this draw down on endangered species that inhabit desert springs there (Varady et al.,
1995).

Population growth in El Paso—Ciudad Juarez and Ambos Nogales has placed great
pressure on local groundwater resources (Ingram and White; Kishel; Hayes; Liverman et al).? In
Ambos Nogales, the falling water table in the 1980s left Nogales, Sonora residents vulnerable to
water shortages in drought years (Ingram and White). Additional water is now piped in from
groundwater wells 20 miles south of the city. The population of Ambos Nogales is projected to
surpass 400,000 by 2015. Proposals to more than double groundwater pumping on the Mexican
side of the Santa Cruz basin could seriously limit water availability in Nogales Arizona and
threaten riparian areas to the north (Liverman et al.). The water table of the Hueco Bolson
serving El Paso and Ciudad Juarez has been falling from increased urban use and heavy use for
irrigated agriculture. This has affected both the quantity and salinity of the water, as there is less
water to dilute salts. Samples from some Mexican wells found TDS to be at levels usually
considered unfit for human consumption with some wells having water so saline as to be classified
as "brackish" (Hayes).

The United States and Mexico did jointly exercise restraint in groundwater pumping in
one case. In 1972, both sides averted a groundwater pumping war by limiting groundwater
pumping within five miles of the border in the Yuma, Arizona — San Luis Rio Colorado, Sonora
area (Kishel, 1993). There, growth of agriculture on both sides of the border was leading to
groundwater overdrafting. Despite this one instance of cooperation, there has been virtually no

2 Ambos Nogales refers jointly to Nogales, Arizona and Sonora. “Ambos” is Spanish for “both” or “both together.”
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formal bilateral negotiation to establish rules for groundwater use (Szekely, 1993a, 1993b;
Mumme, 1993).

The controversy of the lining of the All-America Canal in California signals the
beginning of a new era of U.S.-Mexico disputes over transboundary groundwater resources. The
80-mile canal diverts 3.5 MAF of water from the Colorado River to supply farmers in
California's Imperial Valley. Because the canal is unlined and built on sandy desert soils, 0.2
MAF of the diverted water seeps into ground every year. The United States is planning to line a
23-mile stretch of the canal to reduce seepage losses by about 70,000 acre-feet per year. Under
the plan, California would reduce the amount of water it draws from the Colorado River. It is
currently using more than its allotment of water from the Colorado. The Metropolitan Water
District of Southern California would pay for the lining of the canal. The conserved water would
be transferred from the Imperial Valley to urban water users in San Diego County.

The reduction in seepage, however, would reduce aquifer recharge, affecting the quantity
and quality of groundwater available to Mexican farmers. The canal seepage recharges the Mesa
San Luis aquifer that supplies groundwater to the Mexicali Valley. Water users there pump 0.5
to 0.75 MAF of groundwater annually for irrigation (Kishel). About 60 percent of Mexicali
Valley farmers rely exclusively on groundwater for irrigation and another 20 percent use
groundwater to supplement Colorado River water (La Rue). Although the seepage only supplies
about 10 percent of the annual recharge, canal water is less saline than the water in the aquifer.
The reduced recharge would reduce the quantity and increase the salinity of the groundwater
available to Mexican farmers.’

Water Quality Issues

Historically, water quality problems have been bi-directional. The major issues have been
the salinity of Colorado River water flowing into Mexico and wastewater flowing from Mexican
cities into ground and surface waters in the United States.

Colorado River Salinity

The 1944 Treaty determining surface water allocations between the United States and
Mexico allocated 1.5 MAF of Colorado River to Mexico annually. The treaty did not, however,
explicitly address the quality of water Mexico would receive. Increased U.S. diversions of water
for irrigated agriculture and urban development raised the salinity of the water flowing to Mexico
(Kishel, 1993). The level of total dissolved solids (TDS) rose from 800 to 1,500 parts per million
(ppm) between 1960 and 1962. Kishel (1993, p. 707) notes that water "with TDS greater than
about 1,000 is generally considered unfit for irrigation purposes."

Throughout the 1960s and early 1970's, the salinity issue was the most contentious U.S.—
Mexico waters dispute (Mumme, 1993). Initially, the United States' position was that the letter
of the law of the Treaty was being followed. Mexico countered that delivery of the agreed
quantity of water with such seriously impaired quality was a violation of the Treaty's intent. The
dispute impeded negotiations on a whole series of bilateral negotiations.

In 1973, both sides reached an agreement on a minimum salinity standard for Mexico's
allocation of Colorado River water, the Permanent and Definitive Solution to the International
Problem of the Salinity of the Colorado River (IBWC, Minute 242). The TDS of water delivered

3 For an excellent review and summary of transboundary groundwater issues on the U.S.-Mexico border, see the special issue of
Natural Resources Journal, vol. 40, Spring, 2000. This special issue contains papers presented at the 1999 Binational
Conference on Groundwater Management.
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to Mexico under the treaty is to be within 115 ppm of the TDS of water at Imperial Dam in the
United States. In 1992, a desalinization plant began operation in Yuma, California reducing
TDS to 800 ppm.

This agreement may prove less “permanent and definitive” than originally planned. While the
agreement may resolve the issue of the relative salinity of water used by the United States and
Mexico, it does not directly address problems of basin-wide increases in absolute salinity
(Mumme, 1993). Further, effluent from the desalinization plant flows into Mexico's Santa Clara
cienega (marsh), substantially raising its salinity (Varady et al., 1995).

Wastewater Collection and Treatment in Border Cities

From a public health perspective, the most serious water quality problem in the border
region is lack of access to safe drinking water and lack of sewage treatment. Of 16.1 million
people residing in Mexican border municipalities and U.S. border counties, 12 percent do not
have direct access to potable water, 18 percent of the Mexican population and 3 percent of the
U.S. population (Table 2). Thirty percent lack access to wastewater treatment facilities, 33
percent of the Mexican population and 27 percent of the U.S. population. Ciudad Juarez,
adjacent to El Paso, Texas, has a population of over one million and its first wastewater
treatment plant is only now nearing completion. Another 25 percent of Mexico’s border
municipalities lacked solid waste disposal facilities. In 1997, only 69 percent of the Mexican
border population lived in residences connected to sewage collection systems and only 34
percent of the collected wastewater were treated.

Table 2. Lack of Access to Environmental Infrastructure on the Border

Population Population lacking  Percent lacking

(millions) services (millions) services

Mexico border municipalities 9.6

Potable water 1.72 18

Wastewater treatment 3.17 33

Solid waste disposal 4.04 42
U.S. border counties 6.5

Potable water 0.21 3

Wastewater treatment 1.72 27

Solid waste disposal N/A N/A
Total 16.1

Potable water 1.93 12

Wastewater treatment 4.89 30

Solid waste disposal =4.04 >25

Source: U.S. General Accounting Office, 2000. Figures for 1999.

As table 2 shows, problems are not confined to the Mexican side of the border. U.S.
problems are most acute in colonias — low income, unincorporated subdivisions lacking basic
public services (Texas A&M University). Over 400,000 people live in colonias, primarily in
Texas and New Mexico. A study of colonias residents in Texas estimated that half of the state’s
colonia population of 350,000 did not have direct access to potable water (Texas A&M
University).



138

Untreated wastewater is a major transboundary externality, as polluted water flows, in
many instances, northward from Mexican to American cities.* Raw or partially treated
wastewater flows into drinking water sources on both sides of the border. In 1980, less than 57
percent of Tijuana households had water piped into their homes, 15 percent had access to a
communal tap, and 27 percent had no direct access to piped water (Herzog). Tijuana's
population has more than doubled since 1980, but investment in water infrastructure has not kept
pace with this rapid growth. Over 10 million gallons per day (mgd) of untreated domestic sewage
from colonias, combined with industrial waste and leakage from collector systems flow into the
Tijuana River, then north into San Diego and its coastal estuary (Johnstone; IBWC, Minute 283).
Another 13 mgd of Tijuana’s sewage is piped to the San Diego treatment plant. Treated and
untreated sewage flows into the ocean have led to frequent beach closures in San Diego and
Ganster notes “the ocean from Imperial Beach to Rosarita Beach in Mexico is simply unsafe for
human contact.” Problems are exacerbated by the fact that San Diego’s own sewage treatment
system needs upgrading. The city, through federal legislation, has obtained a waiver from Clean
Water Act Standards based on the argument that sewage treated at a lesser standard than required
by the CWA can still be safely discharged into the ocean.

The New River is a drainage canal that flows north from the Mexicali Valley, through the
cities of Mexicali and Calexico, through the Imperial Valley, and empties into the Salton Sea.
Along the way, the New River becomes contaminated with raw and partially treated sewage
from Mexicali, heavy metals and other industrial wastes and agricultural chemicals. The New
River has received the dubious distinction of being one of the most polluted rivers in the United
States (Kishel; Johnstone; Ganster). Samples taken by the California Regional Water Quality
Control Board since 1994 have found consistently high levels of fecal coliform, from 130,00
colony forming units per 100 milliliters (130,000 CFU / 100 ml) up to 2.2 million CFU / 100 ml
(Hayes, 1996). Hepatitis, polio, cholera, and typhoid have been identified in its waters (U.S. -
Mexico Chamber of Commerce, 1999).

The Nogales Wash, a tributary of the Santa Cruz River, flows through the center of
Nogales, Sonora and Nogales, Arizona. The Santa Cruz River feeds the aquifer that is the
primary water source for both cities. On the Mexican side of the border, rapid industrial and
population growth have outpaced development of the city's infrastructure (Ingram and White;
Varady et al., 1995). Thousands of residents live without sewer connections or garbage removal
services. The Nogales area has hilly terrain and receives half of its rains during the July-August
monsoon. During heavy rains, raw sewage flows into the Nogales Wash through the center of
Ambos Nogales and through neighborhoods on both sides of the border (Ingram and White;
Varady et al., 1995). In the summer of 1990, flooding and broken sewer lines led to fecal
coliform levels ranging from (8,000 CFU / 100 ml) up to 1.6 million CFU / 100 ml. The
maximum allowed by state standards is 4,000 CFU / 100 ml. Other contaminants such as giardia,
cryptosporidium, parasites, petroleum and heavy metals have also been detected in the Wash
(Varady and Mack). These contaminants have also shown up in the groundwater of the
underlying Santa Cruz Basin aquifer, the primary source of drinking water in the area. All but
one of the public water systems serving Santa Cruz County, Arizona are either classified as
"small" (serving 1,000 — 3,300 persons) or "very small" (serving fewer than 1,000 persons)
(Sprouse et al., 1996). The rapid growth of population and pollution just south of the border has
stressed these small systems' abilities to meet requirements of the Safe Drinking Water Act.
Seven of the water systems have been found in non-compliance with the SDWA because of

“ Johnstone notes, however, that Las Cruces, New Mexico dumped raw sewage into the Rio Grande River up until the late 1980s.
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bacterial contamination and one system was found in non-compliance because of nitrate
contamination (Sprouse et al.).

More examples abound. Overflow from Mexican sewage ponds in Naco, Sonora has
threatened drinking water supplies in Naco and Bisbee, Arizona (IBWC, 1987; Mumme, 1993). The
city of Nuevo Laredo deposits 24 mgd of raw sewage into the Rio Grande. While water samples
taken upstream of the city have concentrations on the order of 200 fecal bacteria per 100 mls of
water, below the city, concentrations have reached 22,000 (Johnstone). The point is that lack of
wastewater collection and treatment infrastructure is a pervasive problem throughout the border
region.

Industrial Wastes

Rapid industrialization along the border has outpaced growth in environmental
infrastructure. One study commissioned by the U.S. — Mexico Business Committee estimated
that $6.5 billion is needed for water, wastewater, and hazardous waste infrastructure over the
next 10 years. A number of studies have identified maquiladoras as a major source of hazardous
wastes (Udall Center; Johnston; Hinojosa-Ojeda). In 1994, over 80,000 tons per day of waste
were generated in Mexico, with the border zone accounting for over 5,000 tons per day. Of these
80,000 tons per day, over 80 percent were improperly dumped or discharged into water bodies
(EPA, Appendix 4). Mexican law requires that hazardous wastes produced by maquiladoras
must be either treated in Mexico or returned to the country of origin (primarily the United
States). According to Hinojosa-Ojeda, 85 percent of the hazardous wastes produced in Baja
California are neither shipped to the United States nor treated in Mexico. Ganster points out,
however, that:

“While maquiladoras are often singled out by critics as responsible for significant
pollution, there is a notable lack of reliable data and studies to support this assertions. For
example, a limited analysis of hazardous waste in Mexicali maquiladoras carried out
recently by EPA failed to turn up significant polluting by these companies.”

About one in four maquiladoras are engaged in textile production, which is not a
pollution intensive sector, while one in five is engaged in electronics production which is
pollution intensive. EPA’s Haztracks system records shipments of hazardous materials from
firms in Mexico to disposal sites in the United States. In 1997, 11,057 tons of hazardous waste
(regulated under the Resources Conservation Recovery Act) were shipped from Mexico to U.S.
disposal sites. Shipments from Tijuana and Ciudad Juarez accounted for 36 and 12 percent of
this tonnage. One firm, Samsung Display Mexicana, accounted for 22 percent. While these
figures give an indication of sources of hazardous waste production, they only measure the
quantity of materials disposed of at approved sites. They do not measure the extent of illegal
dumping of waste materials that make their way into water supplies. Illegal dumping is not
confined to Mexican-based firms. There have been a number of instances where hazardous
materials have been smuggled to Mexico and dumped (Johnstone; Ganster). Johnstone notes
with irony that these materials may find their way back into U.S. water supplies via
transboundary aquifers. Ganster also points out that Mexican domestic industries in Baja
California produce significant pollution and that, “Only a portion of this waste is disposed of
properly; the rest is discarded into the sewer systems, solid waste dumps or simply dumped on
the ground in canyons or other areas.”
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Whatever the source, inorganic pollutants are making their way into U.S. water bodies.
In water sampling of the New River, 13 ofthe 16 volatile organic compounds used by the
electronics sector were detected in water samples (Johnstone). In Nogales, Arizona groundwater
samples have found levels of VOCs in excess of current Safe Drinking Water Act Standards
(Hayes). Following heavy rains in 1990, VOC levels were found to be so high that the county
government declared a health emergency (Sprouse et al.). In 1994, 2,000 residents had to be
evacuated from the downtown because the dumping of petroleum products into the Nogales
Wash produced potentially explosive fumes (Varady et al., 1995). Copper mining and smelting
in Cananea, Sonora has led to the pollution of the San Pedro River affecting agriculture and
wildlife downstream in Arizona (Johnstone; Varady et al. 1995). Contaminants associated with
mining operations include arsenic, cadmium, copper and zinc. In 1989, the U.S. government
established the San Pedro Riparian National Conservation Area a few miles north of the border.
Since a major spill in 1979, environmental management of the mine has improved and a
diversionary canal was built to reduce pollution ofthe San Pedro.

TRANSBOUNDARY WATER MANAGEMENT INSTITUTIONS

The IBWC

The Treaty on Utilization of Waters of the Colorado and Tijuana and of the Rio Grande,
signed in 1944, established the International Boundary and Water Commission (IBWC) in its
current form. The IBWC superceded and extended the powers of the International Boundary
Commission (IBC), itself established by treaty in 1889.° The IBWC is made up ofa U.S. and a
Mexican Section. Each section is responsible to its own national governments and the 1944
Treaty requires that the commissioner for each section be a licensed engineer.

The jurisdiction of the IBWC is specific and narrow. Its authority extends only to water
management issues that are fundamentally binational. The commission and its sections are
responsible for:

“boundary demarcation, channel rectification, construction and maintenance of flood
control, water storage, hydroelectric and drainage works, construction and maintenance of
sanitation and sewage facilities, scheduling water deliveries under treaty, stream gauging,
and the diversion of waters for domestic functions (Mumme, 1991, p 95).”

Aside from these functions, the Commission may conduct investigations and project
planning studies. It also has authority to adjudicate differences in interpretation of the 1944
Treaty subject to approval of the two governments. The 1944 Treaty itself precisely defines
allocations and use priorities. The IBWC is also authorized to address water sanitation problems,
through projects mutually agreed upon by the two nations. These agreements are called
“Minutes” ofthe IBWC. The Commission is primarily a technical agency, focusing on scientific
appraisals and engineering solutions to water management problems. In this respect it is similar
to the Army Corps of Engineers and like the Corps it has cultivated close relations with
congressional delegations and maintained a certain degree of autonomy from the Executive
Branch (Ingram and White). Although the Commission’s jurisdiction is limited in scope, its
authority within that jurisdiction is significant. On issues of U.S.-Mexico border water
management, the Commission’s authority supercedes the claims of other domestic agencies.

* There is an extensive literature on the history of U.S.—Mexico water commissions. See Mumme (1991; 1993) for references.
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Any attempts to alter the jurisdiction or authority of the Commission would require a new treaty
approved by both governments.

The IBWC has received considerable praise for its ability to find diplomatic, cooperative
solutions to border water problems and for its sheer longevity as a bilateral negotiation and
planning institution (Mumme, 1993; Szekely, 1993a). Indeed, the Commission has been the only
permanent institution, conducting bilateral negotiations and planning of any kind, between the
United States and Mexico.

The Commission earned its reputation for effectiveness from its success in transboundary
surface water management. Demographic and institutional change have forced the Commission
to address a wider array of water management problems in an increasingly complex institutional
setting. Since, the Commission’s creation in 1945, the population of the border region has
increased twelve fold, placing severe stress on the region’s water sanitation infrastructure.
Consequently the Commission’s attention has been drawn toward water quality problems. In the
1960s and early 1970s, the Colorado River salinity problem was the chief concern. Since then,
the Commission has had to react to the numerous water pollution problems of border cities.
Increased competition for groundwater has become an increasingly important and contentious
issue. Minute 242, signed in 1973, gave the Commission authority to regulate groundwater in
the Lower Colorado Basin around Yuma-San Luis and to begin discussions toward a bilateral
agreement on transboundary groundwater management. The Commission, however, has yet to
initiate broad negotiations over groundwater (Mumme, 1993; Szekely, 1993a, 1993b). The
creation of the EPA, along with passage of the National Environmental Policy Act, Endangered
Species Act, Clean Water Act, Safe Drinking Water Act, and other environmental legislation,
has greatly increased the number of factors the Commission must consider and federal and state
environmental agencies it must interact with. The EPA has also become an important source of
funds for IBWC approved projects.

More recently, the Commission has drawn criticism from academics and environmental
groups (for examples and additional citations, see Mumme 1992, 1993; Ingram and White;
Szekely, 1992, 1993a, 1993b; Varady et al., 1996; Sprouse and Mumme). Four related criticisms
are common in the literature. First, critics have complained that the Commission has been slow
in addressing water quality problems and groundwater management issues. Second, ambiguities
in its mandate regarding water quality have hampered state and federal environmental agencies’
abilities to regulate water pollution. Third, it has focused too narrowly on structural, engineering
solutions to immediate crises, without addressing underlying causes of problems or anticipating
future problems. Fourth, its decision-making framework insulates it from public participation
and comment.

Part of this criticism arises because the Commission's structure and decision-making
system differs considerably from other domestic natural resource management agencies
regarding requirements for public participation and ex ante review of its decisions. The 1944
Water Treaty does not require the Commission to hold public meetings or invite public
comment. The degree to which the Commission seeks public input is at the Commission's
discretion. This greatly contrasts with other U.S. resource management agencies with multiple
public hearings and 45-day comment periods.6 Because of the diplomatic aspect of negotiations
between the U.S. and Mexican sections, the Commission has gained a reputation for being
secretive, to the frustration of environmental groups (Mumme, 1992). The binational structure of

6 In contrast, the International Joint Commission, the IBWC's U.S.-Canada counterpart, is explicitly required to hold public
meetings by the 1909 Boundary Treaty.
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the Commission is another significant difference from other natural resource and environmental
agencies. Mexico is a sovereign nation, so solutions to environmental problems must take the
form of Coasian bargaining rather than regulatory enforcement.

The shift from praise to criticism of the Commission in the literature coincides with
management of water quality and groundwater supplanting surface water management as the
major border water issue. One reason for the Commission's success in gaining both binational
acceptance and appropriations for projects has been its rather cautious approach to expanding its
activities into new areas. A second reason is that the Commission has functioned as technical
agency providing recommendations for structural, engineering solutions to specific problems,
rather than a policy or regulatory agency. Structural, engineering issues tend to be less important
in groundwater management than pricing policies or use rationing.” In the area of border
sanitation, the Commission has focused primarily on developing immediate engineering
solutions in response to potential health crises. Many of the fundamental causes of these crises
have to do with market failures that have allowed industrialization and population growth to
proceed without consideration of the full social costs of that growth. These problems involve
broader issues of local public finance and land use planning. It should not be surprising that an
agency whose expertise is in hydraulic engineering and whose focus is providing technical
recommendations has not moved into these areas.

The ambiguity in the Commission's mandate regarding water quality management has
also been frustrating for environmental groups and state environmental agencies (Mumme,
1992). For example, hazardous waste affects water quality, yet it is not strictly speaking a
"sewage" or "sanitation" issue. This leaves open the question of whether the Commission can
address this issue or whether it is the purview of EPA or state environmental agencies. This
ambiguity has left a vacuum where no single agency necessarily has the responsibility of
authority to act.

La Paz Agreement / Border XXI Program

The United States and Mexico signed the Agreement on Cooperation for the Protection
and Improvement of the Environment in the Border Area, known as the La Paz Agreement, in
1983. The agreement established a framework for government agencies of both countries to
formally discuss border environmental issues, share data and information and coordinate
activities to reduce pollution in the border area (defined as the area within 100 km of the border).

The agreement established the EPA and Mexico’s Secretaria de Desarrollo Urbano y
Ecologia as National Coordinators to coordinate and monitor implementation of the agreement
and any future subsidiary agreements (referred to as Annexes). Five such Annexes have been
agreed upon to develop specific plans to address border sanitation in San Diego — Tijuana,
hazardous waste spills, transboundary shipments of toxic wastes, urban air pollution in El Paso -
Ciudad Juarez, and air pollution from copper smelting. The national coordinating agencies
oversee workgroups on environmental issues: air, water, hazardous and solid waste,
environmental health, natural resources, emergency response to hazardous releases, pollution
prevention, and enforcement and compliance. The agreement also formally calls for meetings at
least once a year and coordination with state government agencies. The Border XXI Program has
been constituted as an interagency group to coordinate and report the activities of the nine
workgroups.

"' The lining of the All-American Canal is an important exception.
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Despite its more participatory structure and more diverse focus, the Border XXI Program
has received its share of criticism from environmental groups (Mumme, 1992 summarizes these).
Much of this criticism centers on the program's lack of enforcement authority. The IBWC
addresses a limited range of water resource issues, but is able to achieve binding commitments
from each country. In contrast, the La Paz Agreement / Border XXI Program addresses a wide
array of environmental issues, but is not set up institutionally to make or enforce such binding
commitments. First, the La Paz Agreement is not a formal treaty, but an Executive Agreement.
There is no formal arbitration or enforcement mechanism to implement goals set forth in its
Annexes. Second, the national coordinating agencies do not have administrative authority or
budgetary control over many of the activities they oversee. Activities are spread over several
state and federal agencies of both countries, with no one agency strictly accountable of the
program's performance. This decentralized system is likely a blessing for the program's research
and information sharing functions. More data and research is sorely needed on border
environmental problems. While the Border XXI program itself provides no formal framework to
make binding commitments, a better information base will prove useful to inform future bilateral
environmental negotiations.

FINANCING BORDER WATER INFRASTRUCTURE

Playing Games on the Border

In much economic analysis, the focus of attention is markets with many atomistic buyers
and sellers who take each other’s actions as given. Game theory, in contrast, focuses on cases
with few actors who act strategically — they take into account the reactions of a small number of
other “players” (von Neumann and Morgenstern). One can view negotiations between the
United States and Mexico over financing water infrastructure as a type of game. As other social
scientists frequently point out, institutional rules, structure, and power relationships are critical
considerations in evaluating border water negotiations. Here, institutional rules affect how a
game is played and what outcomes are possible. The bargaining power of players at different
times and contexts can be parameterized in a particular game. More importantly, the game-
theoretic framework sheds light on the nature and limits of that power.

IBWC Project Development as a Cooperative Game

The U.S. and Mexican Sections of the IBWC have reached numerous agreements on
water pollution control projects. These agreements specify the scale and siting of wastewater
collection systems and treatment plants as well as allocate the share of construction and
operating costs borne by each country. These Minutes of the IBWC, defining terms and conditions
of agreements, are then submitted to each national government. Once approved by both the
United States and Mexico, a Minute enters into force as a binding agreement with the force of the
1944 Water Treaty behind it.

The U.S. and Mexican Sections of the IBWC may be thought of as two strategic players.
The IBWC framework allows the two nations to make binding commitments. Consequently, one
can model IBWC negotiations as a cooperative game, using for example, the Nash (1953)
solution introduced by Nobel Laureate, John Nash.® The Nash solution maximizes the product
N = [t - Um)[uy - 1) with respect to the terms being bargained over. The #m and u, terms are the

8 Cooperative games are ones where players can make binding commitments. In contrast, non-cooperative game theory addresses
problems where binding commitments cannot be enforced.
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utilities or payoffs to the two nations (m for Mexico, u for United States) and the u,, and u, terms
represent the countries' reservation utilities or disagreement payoffs that reflect the status quo.

The Nash solution has several desirable features. First, the outcome is efficient in the
economic sense — there are no alternative outcomes where both parties would be better off
Second, it can be shown that for two agents bargaining over division of treatment effort to meet a
drinking water quality standard, the Nash solution guarantees that the standard is achieved at the
least cost (Frisvold and Caswell, 1995). Fourth, it is simple to compute. Fifth, despite its
simplicity, the Nash solution can closely approximate solutions to more sophisticated dynamic
bargaining games (Binmore et al.).

This approach can be used to examine negotiations and outcomes of pollution control
projects in three border metro areas: San Diego - Tijuana, Calexico - Mexicali and Laredo -
Nuevo Laredo. Three salient features enter into these bargaining processes. The first is
Mexico's limited financial capacity to fund large projects. Second, the United States' is often in
the downstream position, making them a recipient of untreated wastewater. Hence they are often
the major beneficiaries of wastewater collection and treatment projects. Third, U.S. environmental
water quality standards are more stringent than Mexico's. Our analysis suggests that, after some
early missteps, negotiated outcomes have made progress toward economic efficiency.

The Commission negotiated construction of the first joint U.S.—-Mexico sewage treatment
facility in 1951 to serve Ambos Nogales. To finance the project, the Commission recommended
apportioning costs in proportion to benefits (Mumme, 1993). The downstream position of the
United States, combined with its greater willingness and ability to pay for water sanitation meant
that the United States would derive relatively larger benefits from the joint project. The United
States therefore assumed a higher share of the project costs. This policy of apportioning costs in
some proportion to benefits was used as a general guideline in subsequent negotiations for over
30 years (Mumme, 1993). In 1984, however, the Reagan Administration shifted from this policy
(EPA, 1984; Mumme, 1993). The United States adopted the position that the Mexican
government should finance half the cost of jointly developed pollution control projects.

While allocating costs in some proportion to benefits can be shown to be consistent with
Nash solutions, requiring joint projects to be equally funded will generate efficient solutions only
in highly specialized and, given the empirical realities of border water problems, highly unlikely
circumstances (Frisvold and Caswell, 2000). Commission engineers frequently make
recommendations about the siting and scale of waste collection and treatment systems based on
the principle of minimizing cost to achieve a particular objective. This objective might be to
minimize the quantity of untreated waste flowing into a water body or to insure that effluent
from a treatment plant complies with a domestic water quality standard. Once the cost
minimizing collection and treatment infrastructure is identified, the bargaining problem
simplifies to one of allocating costs. An equal cost-sharing rule could be viewed as a constraint
on the bargaining process such that countries try to maximize N subject to a constraint that
Mexico’s cost share be at least 50 percent

Frisvold and Caswell (2000) have shown that an equal cost sharing rule will tend to force
the outcome to the non-cooperative solution N = [u,}[u,] in cases where transboundary
externalities are significant. Also, ironically, the equal cost-sharing rule is biased against finding
a cooperative solution for projects with high relative benefits for the United States and where
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absolute benefits are large.” The equal cost rule impeded development of a cooperative solution
to border sanitation problems in San Diego-Tijuana (Mumme, 1993). In the early 1980s,
Commission engineers recommended a gravity flow collection system, with the main treatment
plant located in San Diego. One of the main objectives of this system was to eliminate
uncontrolled sewage flows into the Tijuana River and into San Diego. The Mexican government
balked at paying half of the estimated $730 million cost of the project. Instead Mexico decided to
act unilaterally, building a smaller, less expensive, self-financed system in Tijuana [IBWC,
Minute 270]. Rapid growth in Tijuana soon outstripped the 25-mgd capacity of the first of two
facilities to be built. By 1990, the Commission conceded:

“It has not been possible to eliminate uncontrolled sewage that continuously flows in
amounts of 0.11 mgd at Goats Canyon (Canon de los Laureles) and of 10 mgd in the
Tijuana River, respectively IBWC, Minute 283).”

Rather than construct the second facility, the Mexican government developed plans to
construct a secondary treatment plant that would discharge its effluent into the Rio El Almar, a
tributary of the Tijuana. U.S. engineers, however, considered the proposed plant at Rio El Almar
“suboptimal and less reliable as a mechanism of managing Tijuana’s growing sewage production
(Mumme, 1993, p. 117).”

In 1990, the Commission agreed to pursue the largerjoint sewage collection and
treatment project along the lines originally proposed (a gravity flow system with the treatment
facility sited in San Diego):

“The Commissioners agreed that the construction and operation of the conveyance,
treatment and final disposal works ... would permanently and definitively resolve the
existing border sanitation problem and concluded that the joint solution is the best
alternative to this common problem (IBWC, Minute 283).”

Under Minute 283, the insistence on equal cost sharing was abandoned.

“The cost corresponding to Mexico shall be in an amount ...equal to that which would
have been used in the construction, operation and maintenance of the treatment plant
planned for the Rio Almar IBWC, Minute 283).”

Minute 283 represents an improvement over the earlier non-cooperative solution. Given
the proposed scale and siting of facilities, the U.S. Section believes it can comply with domestic
water quality standards cost-effectively. The Mexican government will incur no greater costs
than those associated with its new disagreement point, yet will derive benefits from the more
efficient larger system.'

The equal cost constraint also affected Minute 274, Joint Project for Improvement of the
Quality of the Waters of the New River at Calexico, CA—Mexicali, BC signed in 1987. In this
case, the principal engineers were asked to develop plans for ajointly funded project to improve
the waters of the New River “utilizing funds to be provide in equal parts by the Governments of
the United States and Mexico (IBWC, Minute 274). The result was a small, $1.2 million project
intended to reduce 19.8 mgd of untreated sewage entering the New River. The engineers

° For the equal cost sharing constraint to be binding, the benefit cost ratio of the project must be relatively large (Frisvold and
Caswell, 2000). Benefit cost ratios tend to be higher for small projects relative to large projects. So, when net benefits are large
in absolute terms, the benefit cost ratio tends to be smaller.

19 Problems with the international treatment plant persist, however, as new disputes have arisen over construction and citing of a
secondary treatment facility.
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conceded that the project features were “but a small part of the total works required for solution
of the border sanitation problem (IBWC, Joint Report of Principal Engineers, 1987)” and also
noted that some features were abandoned because they fell outside of the Mexican government’s
budget constraint.

In Minute 288, signed in 1992, the Commission developed a new plan for the New River:

“the works should be designed, constructed, operated and maintained in a manner that will
ensure that no untreated domestic and industrial wastewaters are discharged into the New
River or its tributaries and that the effluent from treatment facilities in Mexico have a
quality such that the waters of the New River at the international boundary meet standards
agreed to by the two Governments in a Commission Minute.”

Minute 288 makes no mention of how costs are to be apportioned, but gone is any
reference to equal costs. In 1995, the two countries agreed to several “quick fixes” to pressing
wastewater problems in Mexicali with the United States funding 55 percent of costs.

In 1997, the Commission signed Minute 297, apportioning the costs of a wastewater
treatment project to improve the quality of the Rio Grande at Laredo—Nuevo Laredo. In this case
the externalities of untreated wastewater flowing into the Rio Grande affect the two countries
more symmetrically. Under the project, collection and treatment capacity in Nuevo Laredo was
expanded. The goal of the project was to prevent any discharges of untreated sewage into the
Rio Grande and to have discharges from the new treatment facilities conform to U.S. water
quality standards, which are higher than the standards required by Mexican law. Under the
agreement, United States agreed to pay Mexico for the incremental cost of operating and
maintaining the project to meet the higher U.S. effluent standard. These incremental costs were
not to exceed 33 percent of total actual costs. Estimates of the incremental costs of early phases
of the project were 25 percent. Industries in Laredo and Nuevo Laredo are required to pre-treat
of industrial wastes to reduce costs of operating treatment facilities. After 2005, both countries
would review actual operating costs and differences in water quality standards. The agreement
allows future U.S. payments to fall if the difference between Mexican and U.S. discharge
standards falls.

The structure of this agreement also appears to be relatively efficient. The U.S. Section
believed that expanding facilities in Nuevo Laredo was a more cost-effective means of meeting
U.S. discharge standards than unilaterally building infrastructure on the U.S. side of the border.
Mexico is compensated for its incremental costs of meeting the higher U.S. standard. The
agreement allocates effort between pre-treatment and treatment and the agreement allows for
future adjustments to changes in costs and environmental standards.

Environmental Grant Development as a Strategic Game

The experience of the IBWC suggests that coordinating construction of infrastructure
across borders can significantly reduce project costs. Given high fixed costs, there are gains from
avoiding duplication of treatment facilities. Local geography determines the optimal location of
conveyance systems and treatment plants. Yet, this may involve developing projects across
borders."!

Yet, thus far, border cities seeking NADBank loans or environmental grants through the
BECC process have done so unilaterally. Varady et al. (1996) argue:

" Some of the largest customers of the Nogales, Arizona Water District are in Nogales, Sonora. Deeper wells on the U.S. side
provide more stable water supplies (Varady et al., 1995).
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"BECC does not seem to have assisted these linked communities to develop
comprehensive, binational approaches to environmental decision making. Environmental
policy within these communities remains relatively isolated vis-a-vis their partners across
the border. If BECC adopts a more active and comprehensive position in identifying and
alleviating environmental degradation, then facilitating local binational decision making
should be high on its list of priorities."

This section considers the problem of two border cities seeking external financing of a
jointly developed water project. Joint project development could be a condition of the funding
agency.'> For example, the Border Environmental Infrastructure Fund's criteria states:

"Projects may be located in either the Mexico or the United States, but must have a U.S.
side interest. Priority will be given to projects which benefit both sides of the border
(NADBank, 1998b)."

Negotiations over the terms of a proposal may be modeled as a sequential bargaining
game with an exogenous risk of breakdown. One player makes an initial proposal that specifies
how grant funds will be allocated. The other player accepts or rejects the offer. Players make
proposals and counter proposals until they reach an agreement or negotiations end without an
agreement. Bargaining could end if negotiations break down or if the funding agency decides to
fund competing proposals. The opportunity to receive funding is time dependent. Delays in
reaching an agreement increase the probability that funding will go to other projects instead.

Binmore et al., have shown that, in this type of sequential bargaining game with an
exogenous risk of breakdown, the outcome is approximated by the Nash solution. Negotiations
over the grant proposal can then be modeled as a Nash bargaining game of the form:

N = [ (x, 0d) = Vu(x, ad = OF [vu(x, (1-W4 ) - vu(x, (1-)4 =0)]"*
where:

(a) N is the Nash product,

(b) vn, and v, are the city's utilities if they receive the assistance,

(¢) v and v, are the city's utilities if negotiations break down, or if the granting agency decides
not to consider the project,

(d) A is a measure of the value or size of the assistance package,

(e) ais city m's share of the assistance package,

(f) x is the vector of bargaining parameters,

(g) x are the values of parameters in the event negotiations breakdown or the granting agency
decides not to consider the project,

(h) Al is a parameter measuring the bargaining power city m relative to city .

The Nash solution maximizes N with respect to x. The vector x could represent the
quantity and quality of water flowing from the upstream to the downstream country, use of
effluent by each country, the level of pre-treatment required by each country's industries, the
costs borne by each country of conveyance and treatment systems, the structure of user fees,
groundwater pumping changes or water transfer prices.

The bargaining power parameter § will depend on the time preference of each player
(Binmore et al.). In this model, £ increases if country u is more impatient that country m. This

"2 This basic approach could also be used to model negotiations between a local government and the BECC.
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might be the case if # is downstream and there is a serious border sanitation problem such as risk
of a hepatitis outbreak. The model suggests that downstream cities should be pro-active,
developing joint project proposals before crises emerge.

Binmore et al. have also shown that 8 will depend on the time it takes for each player to
respond to proposals and to make counter proposals. The city whose negotiators can formulate and
evaluate proposals more quickly will have greater bargaining power. The ability to assess the
benefits and costs of each offer requires evaluation of complex hydrologic, environmental and
economic relationships. Organizations without access to data or the technical expertise are more
likely to get less out of joint development projects. Third parties can balance asymmetries in
bargaining power by ensuring that access to information and technical expertise is not
monopolized.

Border institutions have explicit policies to provide technical assistance to communities
seeking project financing. The BECC has established a $10.5 million Technical Assistance
Grants Program, funded primarily by EPA, to help disadvantaged communities prepare project
proposals to meet BECC certification criteria (Varady, et al., 1996). BECC provides staff and
consultants to help organizations conduct planning studies, environmental assessments, and
financial evaluations and to prepare certification applications. IBWC Minute 294 (1995)
established a Facilities Planning Program. Funded by the EPA, the program assists border
communities in developing wastewater infrastructure plans that meet BECC criteria. The IBWC
provides expert technical assistance to local water agencies. In addition, funds may be used for
economic and environmental impact studies, financial analyses and public information
dissemination. Communities receiving support must demonstrate that they have insufficient
funding to advance project plans for BECC certification.

Water use rights or environmental regulations influence bargaining outcomes even if they
are non-binding constraints. For example, an element x; of x might be a city's surface water use,
effluent use or level of pre-treatment of industrial wastewater. One player's payoff may be
increasing in some these parameters, while another's is decreasing. Water rights and
environmental regulations place guarantees and limits on the values bargaining parameters can
take. A city may be guaranteed a minimum allocation of surface water, the right to use effluent, or
its firms may be required provide a minimum level of wastewater pre-treatment. Under a
cooperative solution, however, a city may forgo some ofits water rights or supply water ofa
higher quality than the minimum required by law. This may be in exchange for a concession by
the other city. In this case, the water right or environmental standard may determine x;, the value
of x; in the event negotiations break down. This means that altering water rights or environmental
standards will affect a player's disagreement payoff. A player's payoff in a Nash bargaining game
rises with its disagreement payoff. So, altering water rights or standards affect the bargaining
outcome even if a city is not using its full water entitlement or is providing environmental clean-up
in excess of the minimum standard.

Non-exercised rights can be important bargaining chips. For example, the U.S. and
Mexico maintain the right to return and reuse effluent from treatment plants corresponding to
each country's sewage inflows. Currently, Mexico does not use its share of the effluent from the
Nogales International Wastewater Treatment Facility. The treated effluent flows into the
normally dry Santa Cruz River, raising nutrient levels, encouraging growth of riparian vegetation
and providing wildlife habitat (Hamson). Mexico has the right to claim the effluent, but
currently does not IBWC Minute 227). The possibility that Mexico might exercise its claim
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does influence IBWC negotiations over water project development in Ambos Nogales (Ingram
and White, GUAC).

Perverse Incentives and Border Environmental Management

The IBWC has responded to border sanitation problems affer they arise. As a scientific-
engineering agency, they have focused on engineering, structural solutions. The agency has
neither the mandate nor the expertise to address problems of market failures or incentive
problems that lead to water pollution crises in the first place. Here, we identify three proximate
causes of border water pollution crises. Unless, these proximate causes are addressed, water
project construction will continue to be a temporary, stop gap solution. First, maquiladoras and
other firms located on the border have not had to pay the full social costs of their production and
release of industrial wastes into water bodies. Hinojosa-Ojeda notes:

"The border represents one of the clearest examples of a failure of market mechanisms to
have local investments cover externalities of environmental and infrastructure strain.
Neither market nor regulatory mechanisms have efficiently worked to have firms
internalize these costs."

Requiring maquiladoras and other businesses along the border to internalize the external
costs of their pollution, either through user fees or environmental regulation governing pre-
treatment and disposal of industrial wastes, would be one important remedy to border
environmental problems. Yet, much ofthe pollution is not emanating from large multi-national
corporations, but from poor Mexican households in the form of untreated or poorly treated
wastewater.

The second cause of continuing water pollution problems is lack of water supply and
sanitation infrastructure needed to support the rapidly growing population, working on the
border. Historically, firms have not paid much in the way of user fees or infrastructure taxes to
finance safe drinking water or sewer systems for the growing workforce. While Mexican wage
rates along the U.S. border are higher than the national average, they remain insufficient to make
U.S.-style water systems or environmental infrastructure affordable to the population. As
discussed above, this has led to recurrent water pollution crises.

The organization of production of the Mexican border economy is an almost classic
example of an export enclave economy. The economy is not “articulated” (de Janvry). In an
articulated economy, consumer goods are purchased with wage income. Demand for consumer
goods creates derived demand for capital goods. Growth in wage earnings drives demand and
production in the economy. Put simply, businesses have to pay labor enough for labor to afford
their products or the economy cannot grow. While wage payments are a cost to individual
businesses, wage earnings collectively are a benefit to business to via their effect on consumer
demand.

Contrast this situation with an export-enclave economy, specifically the maquiladora
sector. Sales of maquiladora products are driven by foreign demand, not domestic wage
earnings. Indeed, law had prohibited maquiladora output from being sold domestically.”® The
capacity to consume is developed externally by the demand for exports. The export demand for
maquiladora products creates derived demand for capital goods, but the foreign market supplies
these goods as well. In the export-enclave economy, payments to labor are a cost, but not a
significant source of demand growth. In this case, the economy is disarticulated — growth is tied

'3 This restriction has been relaxed over time and will be effectively phased out by 2001 as part of NAFTA.
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export sales and importation of capital goods, but the link between wage earning growth and
demand growth is broken. There is little incentive for businesses individually or collectively to
pay wages above the bare minimum necessary to prevent the workforce from migrating
elsewhere. Given competitive pressures, low wages will persist even with growth in export sales
and labor productivity. Wage rates in the maquiladora sector have been stagnant and remain well
below Mexican wages in manufacturing. Moreover, turnover rates are extremely high 60-150
percent per year making skill development less likely (Galhardi). Galhardi observes:

"In Mexico, until the mid-1980s, maquiladora plants were low-wage export enclaves with
virtually no connection to the rest of the domestic economy via either material inputs or
local sales."

Industrial development in the Mexican border economy has been based on wages too low
to make U.S.-style water delivery or sewerage services affordable to many communities.
Construction of water delivery systems, sewer lines and wastewater treatment systems entail
large up-front costs that must be debt-financed to spread costs out over a long time period. The
BEIF requires affordability assessments to determine project eligibility of projects for grants,
providing grants only to projects deemed unaffordable. The criteria involves first calculating the
annualized cost per resident, which includes operation and maintenance costs plus the debt
service for construction costs. A project is deemed affordable if this annualized cost per
household is less than 1.7 percent of median household income of the project area (EPA, 1997).
To date, the great majority BECC and NADBank approved projects have qualified for BEIF
funds because costs per household exceed the affordability threshold.

The Mexican tax system presents additional problems by limiting the taxation authority
of local governments (Liverman et al.). Under Mexican law, locally collected taxes go back to
the federal government. Communities are dependent on uncertain, annual legislated
appropriations for infrastructure funds. This precludes communities from issuing bonds or
qualifying commercial loans (GAO) to finance infrastructure construction costs. As documented
above, this has led to domestic sanitation problems literally spilling over into the United States.
Had firms either paid for water services for their workforce directly, or paid households wages
high enough to pay for these services, the level of growth along the border would have been
slower than it has been. Imposing user fees on households, after they have settled along the
border, may be quite a shock. Establishing a user fee system raises income distribution issues,
which eventually come back to wage earning issues. This, in turn, points to the need to
transform the Mexican border economy from an export-based enclave to one where growing wage
incomes are a more important engine of growth. There is some evidence that “second
generation” maquiladoras, newer operations often run by Asian multinationals, are more capital
intensive, rely on more Mexican inputs and use more skilled labor (Galhardi). It remains to be
seen, however, whether the maquiladora sector “graduates” from its reliance on low-skill, labor-
intensive production.

A third problem is the policy response to the first two problems — continued U.S. federal
subsidies for water pollution abatement. Cities on either side of the border have not had to bear
the full costs of addressing water pollution problems. To illustrate, Table 3 shows cost
allocations for IBWC approved projects in San Diego —Tijuana and Ambos Nogales. Local
municipalities pay only a fraction of the cost of constructing local water treatment infrastructure.
The U.S. federal government's willingness to bail out border cities is an understandable response
to immediate health concerns over poor sanitation. However, federal subsidies do not induce
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border cities or industries to internalize the full environmental costs of continued growth. If
anything, continued federal bailouts increase incentives for even higher rates of growth along the
border.

The dependence of U.S. border cities on federal funding has also had a stifling effect on
local-level cooperation between U.S. and Mexican cities. For example, Ingram and White
document how local officials in Nogales, Arizona and Sonora expressed interest in developing a
common water delivery and treatment system and agreement over water supplies. Yet, the U.S.
Section of the IBWC recommended against negotiating with Mexico over water supply because
the United States was using more water from the Santa Cruz River watershed than it contributed.
To this day, communication between local officials is limited over water issues such as use of
effluent from the International Wastewater Treatment Plant (GUAC). Local officials and water
users continue to look to the U.S. federal government to finance solutions to local water
problems and defer to the IBWC (GUAC).

Table 3. Allocation of capital costs for water treatment plants

Costs ($ millions) Cost share (%)

San Diego / Tijuana:

U.S. EPA / Other U.S Federal 208.0 52
California 31.6 8
San Diego 752 19
Mexico 852 21
Total 400.0

Ambos Nogales, 1967

U.S. EPA / Other U.S. Federal 73 65
Nogales, Arizona 3.0 26
Mexico 1.0 9
Total 11.3

Ambos Nogales, 1967:

U.S. EPA / Other U.S. Federal 54
Nogales, Arizona 17
Mexico 29
Total

Sources: Ingram and White; Johnstone.

The Public Advisory Committee for the U.S.-Mexico Border Environmental Plan
recommended in 1993:

"A greater emphasis in funding should be placed upon sustainable management and the
design of user fees ...The federal governments alone cannot fund these projects, and local
municipalities need the ability to help themselves (Udall Center)."

Border cities, however, face a number of constraints limiting their abilities to self-finance
water infrastructure. Because of political and financial risks associated with these investments, it
is difficult to obtain long term financing through international markets. Lack of capital at the
local level further raises local financing costs. In addition Mexico's legal system limits the
ability of local governments to issue bonds against user fees or real estate taxes (Hinojosa-
Ojeda).
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WATER PROJECTS IN THE POST NAFTA ERA

In response to objections by environmental groups to NAFTA, both nations established
the Border Environmental Cooperation Commission (BECC) and the North American
Development Bank (NADBank) in 1994. The NADBank arranges financing of water and
municipal solid waste projects within 100 km of the international border. NADBank's purpose is
to help border communities with long-term funding of water and solid waste projects.
Capitalized by both the Mexican and U.S. governments, NADBank can secure financing at lower
commercial rates than border communities could otherwise obtain for commercial loans.
NADBank also uses funds to leverage other private loans and grants that communities may not
otherwise be able to secure. The NADBank was established as a bank, not a grant-giving agency
(although it does help administer an EPA grants program). From its inception, it was planned
that water projects would have to be able to repay loans, raising funds through user fees or other
mechanisms.

BECC must certify projects before the NADBank may finance them. The BECC
certification criteria include project impacts on human health and the environment, technical and
financial feasibility, project management, community participation, and sustainable
development. The BECC also provides technical assistance for local entities developing
proposals, analyzes environmental and financial aspects of projects and helps arrange public
financing for projects (EPA, 1998).

The BECC has a binational board of directors with the Administrator of the EPA and
Secretary of SEMARNAP (EPA's Mexican counterpart) and the two IBWC commissioners as ex
officio members. Six other directors include two state government representatives, two local
government representatives and two public representatives from each country. In addition there
is an 18 person advisory council. The BECC certification criteria are designed to have project
sponsors internalize the social costs of projects. These criteria include human health and
environment, technical feasibility, financial feasibility and project management, community
participation, and sustainable development.

In its first two years of operation, BECC was not able to secure NADBank funding for
any of its certified projects (Varady et al., 1997). While there was much internal and external
debate over BECC's development and implementation of the sustainable development criteria,
proposed projects were not meeting NADBank's criteria of being financially sustainable (Varady
et al., 1997). NADBank (1998) identified five major constraints limiting project development:

(a) insufficient community resources to fund high cost projects,

(b) lack of master plans and inadequate preparation of proposals,

(c) limited financial, administrative and commercial capabilities of local water agencies,

(d) inadequate revenue for the sound operation of existing services and resistance to raising user
fees,

(e) lack of private sector involvement in environmental projects.

Given the history of financing of border water projects, these problems should be of little
surprise. The level of growth and development on the border has been fostered by a no or low-
user fee environment for several years. The pace of growth is much greater than it would have
been had projects been funded on a "pay as you go" basis. Internalizing externalities after high
population densities and pollution problems have been reached entails high adjustment costs. In
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addition, communities on both sides of the border have grown accustomed to receiving federal
funding for federally planned water projects, albeit sporadically and in response to crises.

To address the problems of transitioning to a more locally self-financing system, the U.S.
EPA and NADBank established the Border Environmental Infrastructure Fund (NADBank,
1998). The fund receives and administers grants that may be combined with loans or loan
guarantees. EPA supplied $170 million in start-up funds for water and wastewater projects.
Grants may support municipal infrastructure, drinking water treatment plants, and treated water
distribution systems. Funds may be used to allow user fees to be phased in over a 5-7 year
period or to complete financial packages covering construction costs not funded by other sources.

Since 1995, the BECC has certified 40 projects receiving funding or commitments of
funding of more than $1 billion. The BECC has earmarked more than $20 million dollars in
grants for technical assistance to aid communities move projects through certification. Despite
early growing pains, water project development throughout the border area is now proceeding in
a more coordinated and proactive manner (Millich and Varady; Varady et al., 1997).
Investments are being made before crises emerge and projects are being developed with more
considerations of long-term needs in mind.

Yet, the goal of developing locally self-financing municipal water systems on both sides
of the border has remained elusive. The United States and Mexican governments have
contributed $152 million each in paid-in capital to the NADBank. Combined with callable
capital, this adds up to a lending capacity of roughly $2 billion (Reed, 2000). NADBank has
approved financing for 29 projects, but loans account for a small fraction of project financing.
While NADBank has approved $265 million in loans and grants, $253 million, over 95 percent,
of this has been BEIF grants. Actual loans account for less than 5 percent of financing (Reed,
2000). While U.S. borrowers could obtain loans at rates lower than taxable municipal bonds,
NADBank rates are higher than rates available through the State Revolving Fund or tax-exempt
municipal bonds, which are subsidized. (For additional discussion of interest rate charges and
demand for NADBank loans, see U.S. GAO, 2000). Since 1994, the U.S. federal government
has provided $2.02 million for border infrastructure spending, 65 percent of the total. Mexico
has provided $0.65 million (21 percent) and U.S. border states $0.45 million (14 percent) (U.S.
GAO). The EPA accounts for more than half of U.S. federal appropriations. In short, EPA (via
BEIF) continues to be the major source of funding for water projects on both sides of the border.

While local self-financing has proven elusive, so also has truly binational project
development. Thus far, border cities seeking NADBank loans or environmental grants through
the BECC process have done so unilaterally (Varady et al. 1997). The experience of IBWC joint
project development suggests that coordinating construction of conveyance and treatment facilities
across borders can reduce costs. Local geography determines the cost of optimal location of
conveyance infrastructure and treatment plants. Yet, this may involve developing projects across
borders. Given high fixed costs, there are also gains from avoiding duplication of treatment
facilities.

THE FUTURE OF FINANCING BORDER WATER PROJECTS
A recent report of the U.S. General Accounting Office (GAO) on border environmental
infrastructure concluded:

13

. as currently structured and implemented, existing programs and activities are not
likely to close the gap between what is needed and what exists for the foreseeable future,
particularly in view of expected population growth.”
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The GAO report noted that many border communities could not afford the loan rates
charged by NADBank and questioned the political sustainability of heavy reliance on grants
from the U.S. Congressional appropriations as primary means of financing projects. The report
also suggested the U.S. Congress might consider altering the NADBank charter to allow for
provision of lower cost loans. The U.S. Treasury Department responded to the report by noting
that NADBank’s practice of combining loans with BEIF grants effectively reduced the costs of
borrowing for projects and that a fundamental problem was “border communities are extremely
poor.” Treasury also pointed out that NADBank loans were in fact lower than other
commercially available rates and that other types of financing available such as municipal bonds
or the State Revolving fund, while more affordable than NADBank loans, are heavily subsidized
(GAO). It appears that the only short-term means of lowering loan rates would be to subsidize
them. Ifthis is indeed the case, there seems little distinction between loan packages subsidized
via combination with BEIF grants or concessional loans subsidized by other means.

The GAO report recommended that U.S. and Mexican agencies jointly develop a Border
Infrastructure Strategic Plan that would include a needs assessment, strategies to address
impediments to infrastructure development and a statement of measurable goals. This chapter
has tried to highlight some of these fundamental impediments. These included:

(@) lack of implementation of policies to internalize environmental externalities that allow
growth to proceed at a faster rate than is socially optimal.

(b) the export-enclave nature of the Mexican border economy that allows real wage rates to
stagnate despite rapid production growth and prevents communities from affording
infrastructure.

(c) lack of federal encouragement of city-to-city transboundary cooperation over a broad range
of water issues, including surface and groundwater management.

(d) the centralized allocation of funds for infrastructure in Mexico.

(e) lack of local taxation authority in Mexico

(f) lack of technical capacity to manage and maintain border environmental infrastructure in a
financially self-sustaining manner.

For a Border Infrastructure Strategic Plan to be successful, it will have to address these more
fundamental constraints and not just the symptomatic problems listed in the GAO report.

But what other issues might a strategic plan address? One is an examination of the
relative payoffs of different types of investments. A stated goal of the BEIF program is "that
grant funds be applied toward projects where the value of the grant funds has the greatest
marginal value (EPA, 1997." It does not clear that most funds are being spent where the benefit
cost ratios are the highest. According to GAO's own report, nearly 2 million border residents
lack direct access to potable water (see table 2 of this chapter). Providing safe drinking water
would arguably yield the highest public health benefit. Surveyed colonia residents in Texas
responded that water supply infrastructure was their top priority (Martinez Engineering Group).
This suggests they would have the highest willingness to pay for drinking water supply
infrastructure. The costs of obtaining drinking water drop dramatically with infrastructure.
Ironically, it is often the poorest of colonia residents that must obtain drinking water in its most
costly form - purchased bottled water (Ingram et al., Martinez Engineering Group). Yet, most
BEIF funds have gone to wastewater treatment. This may be a higher priority of those residents
of U.S. border cities who already have access to drinking water and are most concerned about
transboundary externalities.
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A second issue has to do with industrial policy for the Mexican border regions. The
long-term solution to border infrastructure problems is to raise labor productivity and real wages
in the Mexican border zone. Over time more maquiladora operations have shifted into the
interior of Mexico, become more capital-intensive and improved linkages with other Mexican
industries. A plan could address the scope for encouraging this trend and transforming
production in Tijuana and Ciudad Juarez, especially along these lines.

A third issue would be linking water quality and quantity issues. Recently the NADBank
has proposed expansion of its loan activities to cover a wider range of projects and to cover a
wider geographic area. While expansion may allow NADBank to make more loans, it is not
clear how expansion would increase the affordability of loans for border water and wastewater
projects. One form of expansion that could help in this regard would be to consider projects on a
watershed basis. Organizing a Border Infrastructure Strategic Plan on a watershed basis would
also be logical. Brown and Mumme have recently discussed binational watershed councils
(consejos de cuencas) as a promising institutional framework to plan transboundary water policy.
Improving information collection and sharing in transboundary watersheds would be an
important first step to encourage such cooperation. Watershed councils may also be vehicles to
improve city-to-city cooperation on water issues.

Historically, planning and financing of binational water projects has maintained a
separation between water quality and water quantity issues. It has also separated water quality
problems from improper economic incentives and persistent poverty. Consequently, narrowly
focused, structural fixes to border environmental problems have proven to be temporary and
unsatisfactory solutions. Sustainable development of the border region will require poverty
alleviation, infrastructure investment, and balancing water supply and demand issues to be
addressed in concert.
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The earth, at the beginning of the third millennium, is characterized by a growing number
of national entities and by an increasing awareness of the finitude of the natural resources that
nations often hold in common. The collapse of communism in Eastern Europe and the Soviet
Union and the virtual dissolution of several African states have been accompanied by sweeping
changes in the political landscape. New, often ethnically based nations are presently in the
process of defining themselves and securing their borders. At the same time, migration, travel,
communications and trade are blurring the distinctions among nations.

Since the early 1990s, literally scores of new international boundaries have been created
— boundaries that may represent lines of contention between neighboring countries over issues
held in common. The increase in the number of international borders may represent a particular
cause for concern in the natural resource arena, which is characterized by increasing scarcity of
finite resources and by escalating public and governmental attention and concern. Because
national boundaries commonly traverse those of ecological systems, the actions of one nation
often affect resources that are shared with neighboring nations, or resources that are shared on a
global scale. Furthermore, holistic resource management, which is now held to be the ideal, may
be complicated or rendered impossible by politically imposed separation of natural systems and
the conflicting management perspectives of different political regimes.

Among the natural resource issues that are of significance in border regions, water is
certainly among the most salient. Water is essential to the environment since all forms of life,
including human life, are dependent upon it. Water is fundamental to economic activity, and the
presence of abundant supplies of high-quality water determines whether and where sustainable
development can occur. Globally, more than 300 river basins are shared by two or more nations.’
These watersheds account for well over one-half of the land area on earth and are home to more
than 40 percent of the earth’s population. Shared water resources commonly represent an arena
for international negotiation and policy-making. Historically, over 3,600 treaties have been
signed between or among nations to address various aspects of international waters.’

Because water is so essential to environmental, economic and human well-being,
watersheds and water resources offer a complex and important illustration of the problems that
can arise in border regions. Regions in which there is a long historical record and an existing
potential for both conflict and cooperation offer an excellent opportunity for case studies of
water as a boundary issue. The border between Mexico and the United States presents such a
case. The boundary line that separates Mexico and the United States marks the border between a
First World nation and a developing one. The very different levels of economic development and
records of environmental protection, as well as the sharp differences in legal systems of property
rights, politics and decision-making structures between the two nations, represent contrasting
features that could easily lead to misunderstandings and conflict.?
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Water has been the most troublesome of all natural resource and environmental problems
between Mexico and the United States. Much of the 3,140-kilometer boundary between the
nations passes through regions of water scarcity. Intense competition over the waters of two
major rivers, the Rio Grande/Rio Bravo and the Colorado, has historically typified relations
between the nations. The United States, first to develop the water resources of both river systems
within its own boundaries, has been largely successful in preserving its initial advantage during
negotiations through the application of the prior-appropriations doctrine — “First in time, first in
right.” For instance, the Treaty of February 3™ 1944 with Mexico Respecting the Utilization of
the Colorado and Tijuana Rivers and the Rio Grande (Treaty of 1944) allocates to the United
States roughly one-half the water in the lower Rio Grande, despite the fact that drainage from
Mexico contributes approximately 70 percent of the river’s flow.* In addition, the Treaty of 1944
only requires the United States to provide Mexico with 1.5 million acre-feet of water per year
from the Colorado River, out of what was then estimated to be a mean annual flow of more than
15 million acre-feet.’

However, the record of binational relations over water is not limited to the assertion of
dominant power by the United States; it does include cooperation and compromise as well. For
example, the countries jointly constructed two international dams on the Rio Grande in the 1950s
and 1960s to assist in mitigating the cycles of floods and drought that either caused considerable
environmental and property damage or left the riverbed almost entirely dry. When dissention
arose in the late 1960s over damage to Mexican agriculture from increased levels of salinity on
the lower Colorado, the dispute was settled in 1972 when the U.S. guaranteed to Mexico
deliveries of water of similar quality to that received by Imperial Valley farmers in California.
The Treaty of 1944 also established the International Boundary and Water Commission (IBWC).
The IBWC’s mandate includes investigating, researching and planning the construction of flood-
control and hydroelectric facilities, and extends to decisions regarding settlement of water
disputes between Mexico and the U.S., subject to the approval of the two governments.®

International relations at specific locations along the U.S.-Mexican border continue to be
marred by an array of water problems along the border’s entire length, from San Diego and
Tijuana in the west to Brownsville and Matamoros on the Gulf Coast. Ongoing historic
disagreements over water supply are now regularly superseded by recently arising controversies
over water quality. For example, wastewater-treatment plants that lie along the Mexican side of
the border are able to treat only a small fraction’ of the municipal and industrial wastewater
generated there. In the Ambos Nogales area, which is the subject of this case study, no facilities
exist in Mexico to treat any of the wastewater produced on the Mexican side of the border.
Contemporary concerns over water supply, furthermore, increasingly focus on groundwater
basins. Aquifers in the U.S.-Mexico border region, which is characterized by scarcity and
undependability in water supplies, are being seriously over-pumped to meet the needs of the
rapidly growing border population.

In spite of the fact that shared water resources engender contention in the border area, the
relationship between the nations has its bright side: Mexico and the U.S. have peacefully — if not
entirely equitably — managed to settle their disputes through treaties and executive agreements
for more than a century. The institution of the North American Free Trade Agreement (NAFTA)
and the increasing power and influence of nongovernmental actors in the border region add
further dimensions to the study of the U.S.-Mexican border. As Liverman et al (1999:31) point
out, “It is the interaction, in a binational context, between local ecological conditions and global
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economic restructuring, institutional developments and social movements that makes the US-
Mexico border region such a compelling place to study environmental issues and public policy.”®

A Case Study of Ambos Nogales

The desert community of Ambos Nogales, which sits astride the border that divides the
state of Arizona in the U.S. and the state of Sonora in Mexico, exemplifies several transnational
water problems, including surface and groundwater contamination, inadequate and inequitably
distributed water supplies, flash flooding and endangered riparian habitat. In Ambos Nogales,
these problems exist on a scale that can be comprehended, confronted and resolved. Ambos
Nogales, which comprises the “twin” municipalities of Nogales, Arizona and Nogales, Sonora,
has a combined population of about 370,000.” While this is definitely large enough to present a
challenge to water resource management in an arid region, it is not so large as to represent an
intractable problem or to preclude sustainable development altogether.

A study of Ambos Nogales also demonstrates local mobilization of resources and the
creation of binational institutions to deal with border area problems. In Ambos Nogales, a
tradition of grassroots binational collaboration on some water issues may facilitate the discovery
and implementation of mutually agreed-upon and jointly implemented solutions. Although great
differences exist in terms of their historic and current capacity, effectiveness and influence, both
national and locally-based nongovernmental environmental and social organizations in Mexico
and in the U.S. are now beginning to play an increasingly important role in the formation of
environmental policy in the border region. However, this case study suggests that successful
bilateral management of water resources will involve increasing the capacity of grassroots actors,
particularly on the Mexican side of the border, to mobilize and to operate effectively in the
political arena. It will also necessitate building some bridges over the major divides introduced
by political boundaries. At least five such major divisions exist in the U.S.-Mexico border
region, and the institutions that serve border communities could be better designed to bridge
those divisions.

Borders Separate Problems and Solutions

Both domestic and international political boundaries commonly separate the location
where environmental problems are experienced from the location in which they are created,
which is where the most effective and efficient solutions can be put into operation. This is the
case in Ambos Nogales. The Nogales Wash winds northward across the 25-km long, 1-km wide
valley that cradles Ambos Nogales. Both the Santa Cruz and the Nogales valleys are intersected
by the international boundary, so that portions of each lie within both Mexico and the United
States (see Map 1).

In the Santa Cruz basin, water seldom appears at a time or place that is convenient for
people. The river and wash are dry much of the year, and actual water flow occurs only during
summer and winter rains. More than half of the 400 millimeters of annual precipitation occurs
during July and August, when substantial monsoon rains fall in short periods of time. While both
communities are subject to flash flooding, the most severe effects tend to occur downstream, that
is, within Arizona. Human use of the Santa Cruz River and its Nogales Wash tributary is
therefore destined by climate to be complex, even when political realities do not further
complicate water resource realities.

In hopes of better forecasting and managing floodwaters in Ambos Nogales, several
entities within the U.S. (including the IBWC, the Arizona Department of Water Resources, Santa
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Map 1
Regional Water Resources
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The major sources of the Ambos Nogales water supply are shown, with the exception of the 14
urban wells in Nogales, Son., which provide about one-fifth of the nominal supply for the
Sonoran sector of the city. The NIWWTF is at the confluence of the Santa Cruz Rivera and
Nogales Wash.

Published with permission from Helen Ingram, author of Ingram, Helen, Nancy K. Laney, and
David M. Gillilan (1995) Divided Waters—Bridging the U.S.-Mexico Border, The University of
Arizona Press.
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Cruz county and the Army Corps of Engineers) are considering ajoint Flood Warning System
initiative. An agreement that would create a framework for collaboration in the part of U.S.
agencies in developing a transboundary Flood Warning System is now working its way through
the various interested parties. However, several issues remain pending and are not likely to be
resolved in the near future, including the role that Mexico would play in the system, how costs
would be shared, and the ability of the U.S. Army Corps of Engineers to maintain and operate
equipment on Mexican soil on a long-term basis. These points of discussion highlight the
challenges of binational cooperation, even when the border entities involved share a long and
closely entwined history."

In Ambos Nogales, transboundary water issues also arise when rainfall is lacking. Periods
of drought can be quite severe when the monsoons and the more moderate winter rains fail in the
region. When these conditions prevail, water supply in the south end of the basin is most
affected. Although surface flows in the Santa Cruz River watershed tend to be intermittent and
highly variable, sizable amounts of groundwater are stored in aquifers in the northern (or
Arizona) end of the valley. The southern end of the valley, by contrast, has sediments that are
consistently less deep. As a consequence, much less recoverable groundwater can be
accumulated and stored in aquifers in the southern end of the valley. Some shallow wells that
supply water to Nogales, Sonora, run dry during periods of drought. While the aquifers that
provide the source for U.S. wells are more robust, heavy pumping in Mexico could, over the long
term, draw down U.S. aquifers and affect U.S. wells. Furthermore, while washes in the
watershed are dry much of the year, intermittent streams and associated underground flows
nourish a rich riparian habitat that is home to many animals and birds and that serves as a natural
corridor for migrating species, particularly in the northern reach of the river.

In Ambos Nogales, the nation that bears the brunt of a particular water-resource problem
is very often not the nation where the most rational solutions exist. For example, to secure a
long-term water supply, the region’s wells should be drilled in the northern portion of the basin,
where aquifer sediments are deepest. Yet Mexican border communities have no alternative but to
depend on shallow, vulnerable wells and costly interbasin water transfers. In another example,
both flooding and water pollution downstream would best be prevented by constructing a
number of small structures upstream to retain runoff and by careful upstream land-use planning
to mitigate hillside runoff and erosion; however, jurisdiction over upstream management is in
Mexico. As a result, downstream areas are left with less effective and more expensive options,
such as constructing covered water channels through the central parts of Ambos Nogales.

Lastly, downstream riparian zones can only be maintained if upstream areas commit to
allowing continuous water flow. Riparian zones, which serve as critical habitat for some life
stage of over 70 percent of desert animal species,'' is especially important in Arizona, where less
that 10% of the state’s original riparian area still exists. Much of the Santa Cruz River’s flow
from April to June (68 percent) and nearly all of its riparian vegetation are now almost entirely
downstream from the Nogales International Waste Water Treatment Facility IWTP), which
releases treated effluent into the river.'"” Prior to the construction of the IWTP by the IBWC in
the 1950s, the combination of natural hydrology and the drawing down of aquifers to meet the
demands of agriculture in the region caused the Santa Cruz River to dry up seasonally, except
where the floodplain was shallow enough to be above the water table. Construction of the IWTP
and population growth in Ambos Nogales have resulted in increased flows into the river,
restoring the perennial river for almost 30 km downstream of the plant. The effluent-
supplemented flows in the river, together with natural flood events, has helped to reestablish an
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extensive cottonwood-willow riparian forest along much of the river for 23-30 km downstream
of the plant and encouraged the redevelopment of a healthier and more robust riparian habitat."

Not only riparian species, but also the human occupants downstream from the plant
depend on the IWTP’s 13,000 acre-foot per year effluent stream. The plant’s output recharges
the Santa Cruz River aquifer, which provides drinking and irrigation water for communities in
Arizona. A reduction or interruption in the flow of Mexican effluent through the plant would
seriously impact water resources in the Santa Cruz Active Management Area.'* Approximately
70 percent of the treatment plant’s influent is received from Mexico. Consequently, that
percentage of the plant’s effluent belongs to Mexico. Although Mexico is currently unable to
make use of this effluent, it is legally entitled to claim the water at any time, impeding aquifer
recharge and leaving the riparian habitat in Arizona high and dry. Although plans to curtail the
flow from Mexico have not yet been implemented, Mexico has proposed the construction of a
sewage treatment plant on its side of the border. Should the project be constructed, Mexico’s
portion of the plant’s effluent will be used for irrigation in Mexico rather than for river or aquifer
replenishment in the United States. The future allocation of the effluent from the existing
wastewater treatment facility is currently under negotiation between the nations."

In recent years, surface and groundwater pollution have been added to the slate of water
problems in the Santa Cruz basin. Because water has the ability to transport wastes, the
consequences of pollution are often felt outside its area of origin. Groundwater and surface water
pollution in Ambos Nogales arise from water that carries waste flows downhill and down-
gradient from extensive Mexican squatter communities (colonias) on the hillsides in Nogales,
Sonora, and deposits them in washes and water sources on the Nogales, Arizona side of the
border. Thus, as in the case of flooding, the best location to address pollution problems is in
Mexico, while the largest incentive to solve them exists in the United States. This situation is
made more difficult because the upstream polluter, and not the downstream victim, is commonly
held to be responsible for the costs of mitigating problems arising within its jurisdiction. In the
case of Nogales, however, it is the downstream victim, and not the upstream polluter, that
possesses far superior technological knowledge and financial wealth to address flooding and
pollution problems. Mexican border municipalities, and the regional or federal organizations
having purview over these problems do not possess adequate resources to address them.

One grassroots approach to managing water resources that is under examination in
southern Arizona involves establishing a local water district that could manage both surface and
groundwater, regulate well-drilling, provide water to water right holders and build water
wheeling infrastructure to move water from one location to another. Although the idea is still in
the discussion stage and faces substantial political obstacles, such a district could at some point
in the future be extended across the border into Mexico to include Nogales, Sonora as a full
member. Ifthis eventuality were to transpire, the district might serve as an entity that could
comprehensively manage potable water, wastewater and effluent for the entire basin.'®

Borders Create Economic Opportunities that Increase Stress on Natural Resources

The economic opportunities that exist in border regions generate a number of perverse
incentives for water management. When the forces of global economic competition reinforce a
focus on opportunities for immediate economic profit, restraint in using scarce water resources is
unlikely to prevail. Ifa border region of a developing nation has a potential for vigorous
economic growth, the long-term consequences of overexploiting shared water resources are not
likely to be seen as a significant roadblock to development. In an increasingly globalized world,
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each individual nation is now forced to compete against every other nation within complex,
linked networks and blocs.'” In North America, long before the NAFTA had been signed in 1993
and began to make its effects felt, economic forces in conjunction with Mexican policies,
dictated an industrial and commercial boom along the border that had serious environmental and
water-resource impacts.

The high productivity of Mexican workers and the low wages they are paid attract foreign
investment and create jobs. This results in a competitive advantage to Mexico that was
recognized by the Mexican government as early as 1964. Mexican border industrialization policy
(the maquiladora, or twin-plant program) specifically encourages industry to locate along the
border by adding tax advantages to already low production costs."® Most workers in the Sonoran
sector of Ambos Nogales earn less than $10.00 per day, and even with bonuses most earn too
little to serve basic needs. The Maquiladora Association of Sonora, whose members comprise
about four-fifths of the maquiladoras in Nogales, sets starting wages for their new employees at
53.47 pesos, or $6.30 per day, including attendance and punctuality bonuses, and maquila
workers remain among the lowest-paid laborers in the world."* While workers in Nogales,
Sonora maquiladoras earn, on average, nearly triple the Mexican minimum wage of a little over
$4.00 (U.S.) a day, they still make less in a day than their American counterparts make in a
single hour. But while maquila operations employ large numbers of low-wage workers, the
maquilas engender only a small expansion of the tax base for the provision of infrastructure
services. In 2000, maquilas paid an estimated $400 million of their $16 billion revenues in taxes.
However, tax revenue generated by the maquilas is funneled directly into the national treasury in
Mexico City, and very little of it is returned to the border region.”

At the same time, global economic forces and border industrialization have tremendously
increased water-resource management problems in Ambos Nogales. The number of plants in the
magquiladora sector along the length of the border has grown from fewer than 100 in the 1960s to
more than 2000 in the year 2000. The number of immigrants attracted to newly created jobs has
caused a dramatic population boom, particularly on the Mexican side of the border .In Ambos
Nogales, for example, the population has increased from approximately 130,000 in 1990 to
approximately 350,000 in the year 2000.> Since 1990, the maquiladora labor force has nearly
quadrupled, and the already inadequate Nogales, Sonora water supply and wastewater collection
and treatment infrastructure has foundered as a result.”> Local governments in the border region,
therefore, are saddled with enormous housing, infrastructure and public health problems and with
a dearth of financial resources needed to improve infrastructure or address public health
problems. According to expert estimates, it would require nearly $20 billion to meet the
infrastructure needs of the present binational border population.?* In the four years prior to 2001,
the North American Development Bank provided approximately $277 million for 32 projects
along the border. However, it has fallen far short of its goal of funding almost $3 billion in loans
to pay for border-area water projects: Thus far, less than 5 percent of the bank’s loan money has
been utilized. Because municipal agencies along the border are unable to obtain the loans they
need to resolve their immense infrastructure problems either because their proposals are not
economically viable according to narrow backing criteria or because the interest rates offered are
not attractive to agencies on the US side of the border, most of the bank’s participation in
projects has come in the form of grants from the U.S. EPA. (See Carter and Ortolano, this
volume).

For the vast majority of Nogales, Sonora residents, the only affordable housing close to
workplaces is in colonias. These squatter settlements, which are often perched precariously on
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hillsides, have poor drainage, abet erosion, aggravate monsoon flooding and are a source of
surface and groundwater pollution. Existing topographical difficulties, in combination with little
investment in infrastructure expansion and maintenance, results in inadequate water supply and
wastewater removal for many colonia residents. In 1998, only 64 percent of the population was
connected to the drinking water distribution system. Of those who are connected, many receive
water only intermittently. While Sonora’s water and sewer agency has made tremendous strides
in recent decades to extend the wastewater collection system, these efforts lag far behind
population growth. Most of the residences in Nogales, Sonora have no access to sewage
collection or septic tank systems. Wastes are disposed of directly into the environment. The
majority of the raw sewage and wastewater produced in the colonias in Nogales, Sonora flows
downhill into Nogales, Arizona, contaminating both surface and groundwater. Polluted surface
runoff, unimpeded by political boundaries, threatens the health of residents on both sides of the
border. Approximately seventy percent of the water that enters Nogales, Arizona flows in from
Mexico.” These waters have been documented to be contaminated with pollutants such as
ammonia and heavy metals, and to contain high fecal coliform levels and Cryptosporidium.”®
Furthermore, poorly maintained sewer lines in the outdated sewer system in Nogales, Sonora
frequently rupture; the wastewater contaminates proximal water-supply mains through the
infiltration of leaky supply pipes.”’

A number of diseases are related to the quality and quantity of available water. Some are
water-borne diseases that are transmitted by pathogens ingested in drinking water. In the border
region, many of the diseases caused by these pathogens are present at high levels. Cholera, for
example, has appeared in five of the six border states of northern Mexico and become an
endemic disease in the Mexican border state of Tamaulipas. Other water-borne diseases that
represent significant sources of concern for public health in the border region include
amoebiasis, ascariasis, giardiasis, hepatitis A, intestinal infections, salmonellosis and shigellosis.
Equally important are the array of what are termed "water-washed" diseases, or those that are
associated with poor hygiene. In terms of their transmission route, many diarrheal syndromes
(including cholera) are fecal-oral, and are therefore potentially either water-borne or water-
washed. Diseases affecting the eyes or the skin, such as scabies, trachoma or fungal infections,
represent a second category of water-washed diseases. While water-washed diseases may be
significantly diminished in occurrence as a result of improvements in domestic and personal
hygiene, such improvements often depend upon increased availability of water.”®

Water pollution problems are exacerbated by the use and handling of hazardous or toxic
wastes on the Mexican side of the border. Industrial plants, and especially maquiladoras, are a
significant source of toxic and hazardous water contaminants in the border region. There is a
general lack of tracking and accountability for the industrial wastes that are produced in border
industries. The U.S. Department of Commerce estimated that in 1997 maquiladoras in Sonora
generated 5.5 million tons of hazardous chemical waste, but according to Department of
Transportation records, only 11.9 percent of that waste was returned to the United States for
treatment.”

Only two companies in northern Mexico are authorized to treat hazardous waste and
treatment is expensive; as a result, many wastes are illegally discharged onto land or in
watercourses. Water sampling has revealed high levels of chemicals such as volatile organic
compounds (VOCs) and heavy metals in rivers and groundwater downstream from industrial
facilities in Nogales.*® Chlorinated solvents such as trichloroethylene (TCE) and
perchloroethylene (PCE), which have highly toxic effects on the central nervous system, also
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contaminate surface and groundwater. While many scientists believe that these substances also
cause birth defects, cancer and lupus, others argue that this linkage is not clear. However, in
1993 Mexican officials cited the rate of anencephaly (in which babies lack brains and are
stillborn) in Mexican border cities as being four to ten times above the national average. The
Sonoran Health Department reported 17 cases of anencephaly in Nogales, Sonora between 1990
and 1992, although there is no indication that an abnormally high rate of anencephaly exists in
Nogales, Arizona. However, the incidence of lupus in Nogales, Arizona is the highest ever
recorded in the U.S.; the incidence of multiple myeloma, a rare bone cancer, is among the
highest. On average, 40 cases of cancer are diagnosed in Nogales, Arizona each month, which,
according to the American Cancer Society, is five times the normal rate.’'

In Ambos Nogales, around 80 maquiladoras, most of which are owned by United States
corporations, are involved in the manufacture of electronic parts and plastics. Concerns that these
industries are also emitting toxic chemicals into the air and contaminating air quality on both
sides of the border are commonly heard.”? Another source of air pollution is the increase in
vehicular traffic. Most border residents wish to own a car and as higher incomes have allowed
more of them to achieve this goal, gasoline consumption and combustion has increased
considerably.*® In addition, an ever-growing number of vehicles cross the border into the United
States through Ambos Nogales, the third busiest port of entry into the United States. Mexican
emission control standards are not as strict as those in the U.S. and existing standards are not
well enforced. Because prevailing winds blow from south to north, air pollution problems that
have their source in Nogales, Sonora strongly impact Nogales, Arizona. The air pollution
problem is compounded during the winter months, when the residents of Nogales, Sonora (which
lies at an altitude of approximately 4,000 feet and which can receive snow from October through
March) burn wood, tires, and anything else they can find to heat their dwellings, as these
represent the only source of fuel for much of the population.™

Borders Aggravate Perceived Inequalities

Even more than efficiency in water supply, protection and treatment services, fairness
and equity are key values associated with water management. In the Nogales area, inequitable
access to and use of shared groundwater aquifers may become topics of increasing controversy.
Residents on both sides of the border are supplied by a common aquifer. However they are
served by separate water utilities and have distinctively different experiences with respect to
water resources. Tremendous inequalities exist in terms of water quality, cost and access and in
terms of levels of health risk. Should Sonoran residents begin to perceive these differences as
nation-specific and systematically unfair, the disparities are certain to contribute to
transboundary disputes.

The water supply system in Nogales, Arizona, is well managed overall, and services have
been upgraded to correspond to the population increase (which has been far smaller on the
American side of the border). Two small, private water companies serve a few users; the Nogales
Water District supplies most water customers in the city. These systems supply water users with
reliable and continually available water at constant pressure.

Residents of Nogales, Sonora, by contrast, have only limited access to a public water-
supply system that is, moreover, unreliable. As a result, they are often forced to find alternative
means of supply. As of January 2000, 15 percent of the population in Nogales, Sonora had no
water service provided to them at all, and only 39 percent of the population was provided with
water service 24 hours a day.” As a result, many residents must purchase their water from water
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vendors. Private water purveyors, who fill their trucks (or pipas) up at wells on the valley bottom
and serve established routes in the city, are the primary vendors of water. Wealthy residents
store the water that augments their piped-in supplies in 1,850-gallon rooftop cisterns. In poorer
colonias not served by piped-in water (or when neighborhood spigot supplies are interrupted),
truck-delivered water is commonly stored in 55-gallon drums that have been scavenged from
local industries or dumps. Many of these drums, which have warning labels printed only in
English, formerly contained toxic chemicals.™

Concern about water pollution, in addition to delivery problems, induces consumers in
Nogales, Sonora to purchase large quantities of costly bottled water. Ambos Nogales experiences
considerable inequity in the price and supply of water. The poorest people, who live in colonias
and store water in 55-gallon drums, pay the highest proportion of their incomes for water.”’ In
addition, because many people must expend time and effort in arranging deliveries, in arranging
to be home when deliveries are scheduled to arrive, and in carrying water from stores, from
neighborhood spigots or from sources on the Arizona side of the border, the true cost of water is
not reflected in the price paid per gallon.

At issue, fundamentally, is whether such striking disparities in water experience are
acceptable among close neighbors whose lives and welfare are intertwined; it would seem that
these conditions would naturally be perceived as unjust and unfair. Unfortunately, the higher
relative expenditure of Mexican consumers is likely to widen, rather than narrow, the service
disparity because, while water vendors may be useful in providing or enhancing system
responsiveness and flexibility, money spent to purchase water from private purveyors is not
invested in public water supplies and does not lead to upgrades of the municipal supply system.
The Mexican government’s plan to attract industry to the border by offering low wage rates,
utility costs and taxes impedes any rational user-pays water-supply and sewage collection and
treatment system. The rapid development of unplanned housing in challenging terrain requiring
extensive and expensive engineering would create strain on any self-financed water system. The
lack of control over hookups to the water supply system compounds this problem; some 36
percent of the connections to the system are illegal and therefore yield no revenue.™

Borders Marginalize Residents’ Interests in Policy

Border residents’ concerns may be marginalized during policy design, as domestic
policy-makers tend to regard border regions as peripheral in policy-making processes. Even post-
Nafta, the U.S. Mexico border zone is far from the national capitals in both nations — and from
the decision-making structures, political patronage and financial support levers located at those
centers of power. Consequently, border-area problems frequently are assigned a low priority or
are simply not addressed.” National and state policies, therefore, are often at odds with border
needs and priorities. Water managers on both sides of the border face separate sets of laws,
institutions and decision-making processes that are unresponsive, complicate the problems they
face or impede domestic or cross-border cooperation.

For example, Arizona’s water laws are written with Tucson and Phoenix, the two largest
metropolitan areas, in mind. The Arizona Groundwater Management Act mandated the
establishment of Active Management Areas (AMAS) in areas of critical groundwater overdraft.
Even though the Santa Cruz groundwater basin extends into northern Sonora, the boundary of
the Santa Cruz AMA stops at the international border. Therefore, while Nogales, Arizona is
included in Tucson’s AMA, Nogales, Sonora is not.
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Within the AMAS, users are subject to specific restrictions. AMAs regulate per-capita
water use, rather than placing absolute pumping limits on municipalities in Arizona. Per-capita
water use in Nogales, Arizona, has been much higher than in Tucson and has exceeded the limits
within the AMA — in part because the measure does not take into account the roughly 40,000
daily crossings by commuters, shoppers and others from Mexico. Under AMA mandates,
Nogales, Arizona may be obligated to cease implementing the informal measures it has used in
an effort to ease water problems across the border. For instance, several Sonoran businesses
located near the border possess decades-old connections to the Nogales, Arizona municipal
water-supply system. Spigots in Sonoran city parks, and access to private supplies provided to
neighbors, friends and family in Nogales, Sonora by residents of Nogales, Ariozona, all use
small amounts of water. During the prolonged drought of 1989, the City of Nogales ran a fire
hose from a hydrant on the Arizona side of the border over the fence in order to fill pipa trucks in
Nogales, Sonora.

Federal laws administered by the U.S. Environmental Protection Agency (EPA) have a
tendency to ignore circumstances along the border. For example, EPA enforces a moratorium on
the construction of new sewer lines to waste-treatment plants that have exceeded their capacity,
and in 1991 such a moratorium was placed on new connections in Arizona to the Nogales
International Waste Water Treatment Facility. This prohibition was very irritating to residents in
Nogales, Arizona because the municipality has very little control over the international facility.
Since it was constructed by the IBWC in 1951, enlargement of the waste-treatment plant has
routinely fallen behind its required capacity, especially during storm events. In addition, the 1991
floods caused sewer lines to break in Nogales, Sonora, contaminating surface waters that then
flowed through Nogales Wash into Arizona. To minimize the consequent public health threat,
IBWC pumped millions of gallons of water per day from the Nogales Wash to sewers that led
directly to the treatment facility, whose capacity was far surpassed.

Similarly, EPA has enforced laws holding large plant in the border region to strict
standards for pretreatment of heavy metals in waste streams that flow into the plant. But
Nogales, Arizona officials have no control over the pretreatment practices of Mexican industries;
furthermore, they would not have to meet such strict standards on a smaller plant that only
served their jurisdiction’s needs. Reducing the degree of cooperation with Mexico in waste
treatment is, therefore, a tempting alternative to solving the problems encountered through the
imposition of federal regulations. As previously mentioned, a second waste-treatment plant, one
that would receive only influent from Mexico, has been proposed. This is a solution that would
allow Nogales Arizona to avoid limitations on new connections and to meet the less stringent
federal regulations for smaller facilities. However, costs to the city of Nogales, Arizona — and to
the spirit of international cooperation in Ambos Nogales — would be heavy. Construction of a 15-
kilometer sewer trunk line through the city would be very expensive and disruptive to downtown
traffic and commerce. Moreover, the more fundamental issues of flooding and contamination,
whose resolution requires binational cooperation, would not be addressed by these expenditures.

The U.S. has consistently opposed proposals for separate wastewater treatment plants in
the Ambos Nogales region for several reasons. Were the pipes or pumps to a separate Mexican
facility to fail, the impact on Nogales, Arizona would be severe. In addition, if Mexico were to
construct a facility of sufficient capacity to divert a portion of their waste stream from the
existing ITWP facility and use the effluent for irrigation or to replenish the Los Alisos basin on
the Mexican side of the border, some of the effluent that now replenishes the aquifer and
maintains the riparian habitat downstream from the plant (in Arizona) could be lost. At the
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present time, plans to build a separate facility are on hold until badly needed water supply
infrastructure improvements on the Mexican side of the border have been completed.

The needs of Nogales, Sonora, have also fit poorly with the agendas of the highly
centralized Mexican federal system and the practices of the state of Sonora. Constructing and
operating water systems for Nogales, Sonora is the responsibility of federal and state agencies, so
minimal responsibilities are assigned to local authorities. The Sonoran state water and sewer
commission has descended into a state of low-level equilibrium: Water and sewer rates are quite
low, and there is both difficulty in collecting fees and considerable resistance to raising them to
more appropriate levels due to the poor service that is offered. Although rates rose sharply in
1993, inadequate record keeping makes it very difficult to determine who has paid and who has
not. (See Spilled Water, this volume).

Investment of Mexican federal funds in border water and sewer projects has increased,
but has not kept in step with pro-growth industrialization policies and lags far behind the growth
in demand that has occurred as a result of the dramatic increase in population in Nogales, Sonora
(an increase of approximately 220,000 people from 1990 to 2000). Environmental degradation in
Mexico City has attracted most of Mexico’s public attention, and the border is quite remote from
Mexico City.*® The federal government has fostered community self-help projects through which
residents of colonias receive technical assistance in laying government-supplied water and sewer
lines, but the new pipes tie into the inadequately sized and poorly maintained water and sewer
lines that are the responsibility of the state, increasing the overall burden on this antiquated
infrastructure. As a result, water supply service becomes more unreliable and sewer breakages
and overflows increase.

Borders Obstruct Grassroots Problem Solving

In addition to leading to government policies that are unresponsive to border interests,
political boundaries can also impede bottom-up, grassroots problem solving attempts. Nogales
demonstrates that, in fact, the two influences are not unrelated: the maze of regulations, complex
and unwieldy institutional frameworks and lack of official interest constrict and frustrate
community-based solutions. The experience of Ambos Nogales in attempting to seek approval
and financing for a large water supply and distribution project (the “Acuaférico”) highlights both
the promise of the Border Environment Cooperation Commission/North American Development
Bank (BECC/NADB) institutions created by NAFTA, and the institutional roadblocks to
implementation of the environmental infrastructure development process they were designed to
engender in the border region.”' The technical proposal for the Acuaférico was submitted to
BECC in mid-1995, and BECC commissioners certified the project in January 1996, after a
heated public meeting attended by approximately 500 residents.”* Subsequently, NADBank’s
Institutional Development Cooperation Program provided assistance to the local water utility to
develop a water-line survey and information system. While NADB represents a prospective
direct lender and has served as investment banker for the state government in Sonora, the
funding process for the Aquaferico was both difficult to arrange and very slow. As of late 1998 —
almost three years after BECC certification was achieved — a $9 million loan for Phase I of the
project was still under negotiation between NADB and the private contractor for the project.
Despite the difficulty of securing funds through NADB, the acutely needed project is now under
construction — but only as a result of direct financial support from the Mexican government.** In
view of Nogales’ acute need for additional solid-waste treatment capacity, NADB authorized
additional assistance for a needs assessment to complement the Acuaférico in August 1998.**



However, the NADB financing component for the Acuaférico project itself was still “under
financial analysis” as of September 2000.*

Although border residents have strong incentives to work toward common solutions, they
lack sufficient control to implement whatever cooperative agreements they might negotiate. It is
clearly in every resident’s interest to decrease the water supply and sewage disposal gap in
Ambos Nogales. For Sonorans, reliable water delivery and sewage retrieval services would
substantially enhance their quality of life; for Arizonans, better water and sewage systems in
Sonora would make it easier to control contaminants that flow across the border into the United
States and represent an issue of growing concern.*®

Improved water supply management and better information would benefit both sides of
the border. Both cities are sinking wells and moving into new areas to acquire water supplies
without coordinating with one another. The border creates a dividing line where issues of
national sovereignty dominate over the common interests and shared resources of the border
communities. Throughout the early twentieth century, governments in both the United States and
Mexico supported commercial crop production, which, in the Ambos Nogales border region,
relied on using both groundwater resources and the waters of rivers such as the Rio Grande and
the Santa Cruz. In the U.S., various agricultural interests acquired “prior appropriation” rights to
surface and groundwater, and Arizona continues to rely upon the prior appropriations doctrine.
In Mexico, water rights have always been vested in the federal government, and those rights
have historically been allocated in accordance with the balance of power between the communal
agate sector (land owned by the Mexican government to which communities posses usufruct
rights) and large commercial landholders.*’ Currently, the Santa Cruz AMA keeps track of
surface and groundwater rights and issues well permits on the Arizona side of the border in
accordance with to water rights holdings.*® At the same time, the Mexican federal government
has been permitting the drilling of wells on the Sonoran side of the border. Even though the
aquifer is a shared resource, the two countries do not interact with one another to determine how
this resource should be used or allocated.

This situation may now be beginning to change. Groundwater issues along the border are
being handled by the two nations on a case-by-case, reciprocal consultation basis. An
information exchange effort and a binational report development endeavor were both begun in
1995. The initial report produced under the program, “Binational Data Base for the El Paso-
Ciudad Juarez Transboundary Aquifer,” will serve as a basis for future bilateral studies for the
evaluation, use and conservation of transboundary water resources. Similar efforts began for the
Santa Cruz River aquifer and those in the middle reach of the Rio Grande between Amistad and
Falcon reservoirs in 1998.*

International agreements and treaties that represent the national interests of sovereign
states often fail to properly serve the needs and preferences of border residents. Moreover,
international agreements that depend on internal political process for their implementation may
fail to fully achieve desired goals precisely because they do not sufficiently take into account the
local interests that ultimately determine the extent to which statutes are implemented. National
and international institutions rarely have sufficient incentive to attend to the realities of the field.
Instead, high-level policy-makers are rewarded for setting ambitious goals, even when they do
not provide the appropriate understanding, tools or capacity at the local level to enable the
achievement of those goals.

In response to national and international policies that are indifferent to local needs,
citizen and nongovernmental groups are beginning to demand a legitimate voice in
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environmental and social policy formation. People’s desire to influence the condition of the
environment in which they live is especially problematic for border residents, who are thrice
handicapped: They are usually situated at a distance from the capital or regional center; their
most favorable trading market is often foreign instead of domestic and some of the local
authorities with whom they have to work or contend are in another country.”

A wide range of non-governmental environmental organizations has emerged in Mexico
since the signing of the NAFTA agreement. The trend in decision-making within recent decades
in both Mexico and the U.S. has moved toward increasing openness and public accountability. In
Mexico, however, sufficient resources to support public participation are lacking. Reliable data
on water quality and availability is also lacking, obstructing both binational coordination of
water policy and public participation in domestic and transboundary policy-making processes.
Trans-border networking among Mexican and U.S. NGOs has intensified in recent years, but the
level of NGO and public participation is far lower in Mexico than in the U.S. Groups north of the
border have greater expertise, are better organized and funded, and have a longer and more
active history of participation in bureaucratic policy-making arenas. Grassroots groups have
proliferated on both sides of the border. However, a greater amount of leisure time, higher
income levels, more extensive interconnections among groups and the longer tradition of
activism in the U.S. have allowed U.S. groups to become engaged in policy-making processes to
a far greater extent than their Mexican counterparts. In addition, Mexican NGOs are severely
restricted by the federal government, which does not grant legal standing to non-governmental
organizations. They are further constrained by an absence of government funding and a relative
lack of foundations with sufficient resources to fund the actions of non-governmental
organizations.”'”> Participants in policy-making processes in the border region report that U.S.
groups such as the Border Ecology Project, the Texas Center for Policy Studies and Arizona
Toxics Information, have had more influence on BECC policy-making than have Mexican
organizations.” While innovative binational groups have materialized in support of specific
regions or ecosystems (such as the Sonoran Desert Alliance, the Sky Island Alliance and the Rio
Grande Alliance), these transnational endeavors are faced with many challenges. The asymmetry
in resources, the difficulties of working within the various levels of government in not one but
two nations and the concerns of smaller Mexican groups or partners that they will be dominated
by the larger, wealthier and more powerful U.S. groups all represent impediments to the creation
and success of cross-border alliances.™

The predominance of U.S. NGOs is also mirrored in the probability that they will
subscribe to and participate in BECCNet. BECCNet is an Internet-based discussion list that was
established by BECC to provide another venue for announcing meetings, distributing and
receiving public comment, and allowing individuals to carry on a dialogue with BECC officials
in which they can air their concerns, BECCNet also affords NGOs with a forum in which to
organize around environmental or social issues and coordinate their actions.’ This site
represents an important public participation and interaction forum that eliminates or diminishes
the time limitations and agenda-setting processes that routinely serve to constrict debate.”® The
enormous potential to assist in the formation of transboundary alliances, share critically needed
information, enhance the power of individual organizations and facilitate coordinated action
among individuals and groups that is embodied in electronic communication systems has been
demonstrated along the U. S. Canadian border.”” However, this potential has not yet been
realized in the U.S-Mexican border region through the use of BECCNet. While U.S. groups have
indeed used BECCNet to promote their perspectives, magnify their advantages and strengthen
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their role as voluntary policy consultants to BECC, Mexican activists rarely make use of
BECCNet, a fact that both reflects and contributes to their relative disadvantages.™

Economic factors reinforce the potential to agree on water management and other matters
in Ambos Nogales. The two cities” economies are solidly interdependent. For a example,
Mexican visitors fund much local public expenditure in Nogales, Arizona, as a large proportion
of city and county revenues are obtained from sales taxes: Approximately 40 percent of Nogales,
Arizona’s sales tax revenue comes from the 50,000 Mexican consumers who cross the border to
shop in Arizona on a typical day.” Ambos Nogales is the gateway through which nearly half of
the winter vegetables consumed in the U.S. arrive from agricultural areas in Mexico.” In
Nogales, Arizona, dozens of warehouses process and store agricultural produce.

A common culture, fortified by transboundary social interactions, reinforces the material
links of this commercial relationship. Not only money, commodities and services, but friends and
family members flow freely to and from home bases in Mexico and the United States. A
common language buttresses these binational linkages. More that 80 percent of the residents of
Nogales, Arizona speak Spanish, and conversations commonly switch back and forth from
Spanish to English. Police, firefighters, and disaster-rescue operations regularly cross the
boundary line in emergencies. Public health officials have developed lines of communication
through which equipment, diagnoses, and sometimes even patients are exchanged. Government
and academic researchers exchange information and interact professionally.

Prior to NAFTA, the formal agreements authorizing joint action on water resources on
the part of Mexico and the United States were seriously flawed,®" in that they did not take
advantage of existing informal linkages and networks that bridged national differences and they
did not permit sufficient public input to ensure that decisions reflected border values. Although
NAFTA’s environmental side agreement fails to address these shortcomings,62 the creation of the
Border Environment Cooperation Commission does provide for community participation in
decision-making processes. However, this participation has intrinsic limitations that will be
discussed later in this chapter.

IBWC, which was the agency most directly involved in border environmental issues prior
to NAFTA, received its water mandate through the 1944 treaty. IBWC was designed to facilitate
joint action while at the same time protecting national sovereignty. It thus consists of separate
Mexican and U.S. sections. Although the two sections take actions jointly, each develops its
negotiating position through domestic political processes. Each section and its commissioner
represent and operate under national jurisdiction only, and have responsibility solely to their own
government. The Mexican section operates as part of Mexico’s Foreign Ministry; the U.S.
section operates as part of the State Department. In essence, each section operates on behalf of its
federal government as technical advisor on border water issues and as field-level operative for
the construction and management of water-related projects.

IBWC'’s priorities, as well as the constraints under which it must operate, typify past
institutional arrangements in the border region. Since its establishment, IBWC’s responses to
flooding, drainage and sewerage problems in Nogales have never transcended engineering works
such as the channelization of washes or the construction of waste-treatment plants. Due to the
protracted political process involved in realizing these facilities, they were frequently outdated
by the time construction had been completed. Crises persist in the region because by-the-book
engineering solutions do not address fundamental planning problems or the lack of capacity of
local water utilities. For example, the IBWC has chosen to deal with surface water flooding and
human exposure to contaminated water in the Nogales Wash, which runs through the center of
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town, by channelizing and covering the wash. This, however, does nothing to discourage the
disposal of toxic or hazardous wastes. Furthermore, the covered water channels have resulted in
a social problem the engineers who planned them would scarcely have anticipated: They have
been used as a conduit for unofficial immigrants and day shoppers and have become home turf
for the juvenile gangs that prey upon them.

Because of an inability to devise a permanent solution that addresses the causes of the
pollution problem in Nogales Wash, the IBWC has for many years attempted to reduce the levels
of dangerous waterborne pathogens by adding chlorine to the wash on the Mexican side of the
border. However, because the chlorinated water flows over the border into the United States,
treating the water in this manner is considered a discharge of a pollutant into waters of the
United States. As such, the discharge requires a National Pollution Discharge Elimination
System (NPDES) permit in order to comply with the Clean Water Act (CWA). In January 2001,
the IBWC was ordered to bring the organization into comgliance with the CWA by submitting
an NPDES permit application to the EPA within 30 days.” The IBWC was also ordered to work
with the EPA toward the development of a permanent solution that will alleviate the need for
chlorination.

In relationship to facilitating grassroots participation, actions taken by the EPA under the
1983 La Paz agreement have been only marginally superior to those of the IBWC. The La Paz
agreement, designated as the “Agreement Between the United States of America and the United
Mexican States on Cooperation for the Protection and Improvement of the Environment in the
Border Area,” forms the cornerstone of government-to-government working relations. It calls for
cooperation in the discovery of solutions to mutual problems and it designates the EPA and its
Mexican counterpart, the Secretaria de Medio Ambiente Recursos Naturalesy Pesca (prior to
December 2000 SEMARNAP; now SEMARNAT) as coordinators. In keeping with the terms of
the agreement, topical working groups were established and meet regularly to deal with
transboundary issues such as air and water quality, natural resource preservation and use and
solid and hazardous waste treatment and disposal. These working groups are permitted, but not
obligated, to include representatives from state and local governments in their meetings.

Although it provides important new protocols for binational cooperation, the La Paz
agreement is implemented only through formal channels, and border residents and
environmentalists alike have been especially critical of the general lack of public representation
and participation in decision-making activities.** From 1983 to 1990, no state or local officials
were appointed to any of the topical working groups and, while a few subnational government
members are now included, no nongovernmental organizations are represented. The protocols for
the BECC institution, established under the terms of the NAFTA accord, embody requirements
that citizens must be provided with information and that community support for border
infrastructure projects must be ensured. While these protocols represent important political
advances in the border region, the local consultation process is inherently restricted. For
example, the public is not engaged by BECC during the design phase of infrastructure projects;
public involvement only occurs after alternatives to proposed projects have already been
rejected. Moreover, public meetings may not allow for active public participation. When this is
the case, they may signify little beyond acquiring support for projects that have already been
planned and rubber-stamping decisions that have already been made. Finally, project sponsors
may not solicit or encourage the involvement of steering committees and members of the public
during the construction and operation phases of a project.”” Ensuring meaningful public
participation requires that public involvement starts at the inception of the process and continues
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throughout the life of the project. It also requires that public participants have relevant
information and technical assistance at their disposal so that they may accurately evaluate the
merit of alternatives and the effectiveness of project operations.”® Public participation and access
to information are further restricted by article 16 of the La Paz agreement, which provides that
both counties must agree to release to third parties any or all technical information gathered.
When either country can unilaterally prevent the disclosure ofjoint technical data, it is not
possible to develop a system that can effectively disseminate information.”’

Finally, Ingram, Blatter and Levesque (2001) point out that water has many meanings for
people beyond the utilitarian, rational, individualistic notion of water as a commodity to be
controlled, engineered, sold and consumed, which has formed the foundation for water policy-
making during the modern era. They also assert that unresolved equity, environmental and
political problems demand a broader understanding of the meanings of water and that this type of
broader understanding is necessary in order to overcome the limitations inherent in modernist
approaches.®® Doughman’s (2001) research in the U.S.-Mexican border region demonstrates that
various groups see water as an integral part of the cultural and ecological identity of
communities, and as a resource that helps to form life in the border region. Although BECC
acknowledges the importance of water for community building in its discourses, its use of a
modernist, technologically oriented approach to water management continues to reflect a
rational, utilitarian and managerialist perspective.”” While an enthusiasm for the price allocation
and market commodification of water currently dominates policy discourse in both Mexico and
the U.S., such a modernist approach to water may incite conflicts within and between the two
nations along several lines of division: urban/suburban versus rural, indigenous peoples versus
majority populations, and environmentalists versus advocates of economic development.”

Improving Upon Contemporary Transnational Initiatives

As the Ambos Nogales case study illustrates, national boundaries commonly traverse
those of ecological systems and the actions of one nation often affect resources that are shared
with neighboring nations. This may not only render holistic resource management difficult or
impossible, it may also engender conflict among or between nations. Watersheds and water
resources offer a complex and important illustration of the problems that can arise in border
regions. Although the U.S.-Mexican border continues to be troubled by water-related problems
in specific locales, an examination of its history demonstrates that nations may peacefully settle
disputes through cooperation and compromise. The Ambos Nogales study examines a region in
which there is a potential for both conflict and cooperation over transnational problems of
inadequate and inequitable water supply, surface and groundwater pollution, cross-border water
transport of pollutants, flash flooding and riparian habitat preservation. The study demonstrates
that adopting a binational approach to the management of border area problems offers the
potential for overcoming the major divides introduced by political boundaries and for resolving
some of the conflicts they may engender.

During the past decade, Mexico and the U.S. recognized the need to create new
institutional arrangements that treat border watersheds and shared resources in a holistic manner.
They also recognized the need to include subnational and nongovernmental actors in
transboundary environmental decision-making processes. These understandings resulted in the
formation of BECC and NADB, binational institutions that have dramatically transformed
policy-making processes along the U.S.-Mexican. border. The innovations they have
incorporated have helped to democratize policy processes within the border region. They have
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institutionalized greater public participation in decisions impacting communities and shaped the
evolution of more traditional institutions for binational cooperation, such as the IBWC. Through
the auspices of BECC and NADB, a more ecologically sound and sustainable approach to
infrastructure development has begun to evolve in the border region. However, the innovative
approach they have engendered contains intrinsic flaws and has not yet managed to overcome the
array of problems inherent in cross-border environmental cooperation. The U.S.-Mexican border
continues to separate problems and solutions, create perverse economic opportunities that
directly increase stress on natural resources, aggravate perceived inequalities, marginalize
residents’ interests in policy and obstruct grassroots problem solving. The environmental realities
of Ambos Nogales, and the organizational realities of the binational institutions that have been
created in an attempt to address U.S.-Mexico transboundary environmental issues, illustrate both
the challenges and the opportunities represented by borders.

While the Ambos Nogales case study demonstrates the importance of adopting a holistic
approach to bi-national environmental cooperation, it also demonstrates that comprehensive
transborder environmental management in the Ambos Nogales area has been impeded by a lack
of the kinds of informational, technological and financial resources local communities need to
diagnose, analyze, understand and resolve environmental problems at the grassroots level, where
these problems are experienced most intensely and where the drive to correct them is greatest.

Although great differences exist in terms of their historic and current capacity,
effectiveness and influence, both national and locally-based nongovernmental environmental and
social organizations in Mexico and in the U.S. are now beginning to play an increasingly
important role in the formation of environmental policy in the border region. If environmental
problems along the border are to be treated in the most effective manner possible, governments
in both the United States and Mexico must create the means to empower grassroots actors to act
effectively on their own behalf. Successful bilateral management of water resources will involve
increasing the capacity of grassroots actors, particularly on the Mexican side of the border, to
mobilize and to operate effectively in the political arena. Governments must also find ways to
create and foster bi-national linkages among grassroots actors in both nations and among
grassroots groups and the government representatives and agencies involved in environmental
decision-making in the border region.
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