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Foreword

This volume, The U.S.-Mexican Border Environment: A Road Map to a Sustain-
able 2020, inaugurates the monograph series of the Southwest Center for Envi-
ronmental Research and Policy (SCERP). Published by the San Diego State
University Press with the cooperation of the Herberger Center for Design
Excellence at Arizona State University, this series presents the results of research
projects, policy analyses, information systems development, and symposia sup-
ported by SCERP.

Since its inception in 1990, the SCERP consortium of Mexican and U.S.
universities has carried out some hundred and twenty specific projects that have
involved more than two hundred faculty researchers and a like number of
advanced graduate students. While the results of this research are available as
final project reports on SCERP’s web site (www.scerp.org) and in hundreds of
articles in the scientific, policy, and environmental management literature, the
SCERP Monograph Series makes available research results that are grouped
thematically. The series will be distributed widely to stakeholders in the border
region as well as to the public policy and scientific communities in Mexico and
the United States. The next two volumes of the series, now in progress, will
address water and air issues of the U.S.-Mexican border region.

The U.S.-Mexican Border Environment: A Road Map to a Sustainable 2020
brings together background papers and ancillary materials prepared for Border
Institute I, held in December 1998. The briefing papers, as presented at Border
Institute I and then revised, lay out basic information and analysis about the
population, economy, environment, and governance of the border region. They
provided the context for discussions of the environmental sustainability of the
region over the next twenty years or so. The purpose of Border Institute I was
to encourage stakeholders in the region and elsewhere to redirect their focus

from immediate and urgent current border environmental issues to the steps
that must be taken soon if the region is to arrive at 2020 with a healthy and sus-

tainable environment. SCERP, and its partners in Border Institute I—the U.S.
Environmental Protection Agency and the Border Trade Alliance—will con-
vene additional meetings approximately every year to continue the discussion
on key aspects of the environmental sustainability of the border region. Each of
these institutes will produce a volume for the SCERP Monograph Series.

As general editors of the SCERP Monograph Series, we wish to recognize the
efforts of Jennifer Fraser, of Arizona State University’s Herberger Center, who

vii
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took charge of copyediting, design, and layout of this inaugural volume. Bertha
Herndndez, of SDSU’s Institute for Regional Studies of the Californias, also
provided valuable assistance with copyediting and substantive issues.

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

SCERP Monograph Series General Editors
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Overview—Findings of Border Institute I,
The U.S.-Mexican Border Environment: A
Road Map to a Sustainable 2020!

Paul Ganster, David Pijawka, Paul W, Rasmussen, and
Rick Van Schoik

SUMMARY

Border Institute I, held late in 1998 in Rio Rico, Arizona, brought together
more than fifty community leaders—members of the private sector; represen-
tatives of nonprofit organizations; university researchers; and local, state, and
federal government officials from the United States and Mexico—to discuss
how to ensure the future environmental quality and economic development of
the border by the year 2020. The Southwest Center for Environmental
Research and Policy (SCERP), the U.S. Environmental Protection Agency
(EPA), and the Border Trade Alliance (BTA) were co-sponsors of the Border
Institute.

Keynote presentations provided basic current information about the popula-
tion, economy, environment, and governance of the border region, as well as
some projections to 2020. They also raised issues relating to sustainability and
transborder cooperation. Discussion groups of Institute participants developed
a vision for the border environment of 2020 and outlined approaches for
improving environmental and related conditions in the region. Basic features of
the border include the following:

Population

Border counties and municipalities now have 10.6 million residents. If migra-
tion were to decline significantly, the border would naturally grow by some five
million residents by 2020. If current growth rates continue, which is the most
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likely scenario, the border will increase by an additional 14 million people and
the populations of most twin-city regions will more than double. Most of the
population is concentrated in binational twin cities, contributing to significant
environmental, economic, and social spillover effects across the international
boundary.

Economy

The North American Free Trade Agreement (NAFTA) has brought a major
increase in bilateral trade, most of which is carried across the border by trucks.
NAFTA, coupled with national and global economic growth, has created more
jobs in the border region. However, wages on both sides of the border have
remained low and unemployment has remained high for U.S. border cities,
with the exception of San Diego. The poorest region of the United States is
along the border with Mexico. In economic terms, the U.S. border region con-
tinues to decline relative to the border states and the nation as a whole.
Increased trade and NAFTA have not brought a fair distribution of wealth to
most border residents. The border has experienced economic growth, not eco-
nomic development.

The border is characterized by significant economic differences between the
United States and Mexico. Minimum wages are eight to ten times higher and
municipal budgets are up to fifty times higher in the United States. These eco-
nomic asymmetries are not likely to diminish by 2020.

Environment

Currently, the border environment is at risk. The situation will deteriorate sig-
nificantly in the future if population and economic growth continue at present
rates without significant changes in regional development. By 2020, business as
usual will bring:

« Greater traffic congestion

+ Poorer air quality and attendant human health effects

« Water shortages

« Increasing numbers of endangered and threatened habitats and species

« Hazardous and solid waste disposal crises

« Sewage infrastructure shortfall

« Contaminated beaches and oceans

A Vision for the Border’s Environment in 2020

Border Institute participants crafted a two-part vision for 2020 as a goal that all
stakeholders in border communities are encouraged to embrace:
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o A healthy, sustainable natural environment with an involved binational
community, ensuring proper resource management as a basis for a
secure and adequate quality of life for all border inhabitants

« A sustainable and responsible border economy that provides all its resi-
dents a satisfactory quality of life through enhanced employment, edu-
cation, and business opportunities

Achieving the Vision

Institute participants identified steps that will lead to achieving this vision.
These include:
« Binational solutions for binational problems that have increasing trans-
boundary spillover effects
« Transborder coordination of land-use planning
« Border communities must address the issues of smart economic growth
and raising standards of living rather than simply expanding the econ-
omy
+ Communities must focus on long-term issues of growth and environ-
ment
« Federal, local, and state agencies must address long-term issues now
+ The Border Environment Cooperation Commission, the North Amer-
ican Development Bank, and Border XXI are key institutions that need
to be strengthened
« SCERP, EPA, and BTA are committed to continue working with bor-

der stakeholders to achieve the vision

INTRODUCTION

The U.S.-Mexican border region is one of the most dynamic in the world, expe-
riencing high population growth rates and substantial economic expansion
since the 1940s. This growth was accelerated by the implementation of the
North American Free Trade Agreement (NAFTA) in 1994 and, today, border
communities face significant problems related to basic infrastructure, econom-
ic prosperity, social well-being, and deterioration of the environment. The
immediate problems related to the infrastructure and the environment are so
overwhelming that border communities and local, federal, state, and interna-
tional agencies working on the solutions tend to have a very short-term focus.
They react to specific problems that currently threaten the quality of life of bor-
der residents. Border communities must also begin to anticipate and plan for
future needs.

Border Institute I, organized by the Southwest Center for Environmental
Research and Policy (SCERP) and the U.S. Environmental Protection Agency
(EPA), in collaboration with the Border Trade Alliance (BTA), initiated the
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process of determining how to ensure adequate environmental quality for bor-
der residents in the future. The target year selected was 2020. The Border Insti-
tute was held in Rio Rico, Arizona, December 7-9, 1998, and involved some
fifty community leaders; members of the private sector; representatives of non-
profit organizations; university researchers; and local, state, and federal govern-
ment officials from the United States and Mexico. A list of participants is
appended at the end of this chapter.

The first part of Border Institute I included presentations by experts on
selected topics that were accompanied by free-flowing discussions among par-
ticipants.2 The topics presented were:

« Population and population projections to 2020

« The border economy

« Border growth and the environment

« Planning in the transborder region

+ The evolving administrative and institutional framework for border
environmental issues

To provide a realistic context for the information provided by the presenters,
a tour of the twin-city communities of Nogales, Arizona, and Nogales, Sonora,
was included as part of the program. This tour involved on-site briefings regard-
ing border health conditions, border crossing congestion, water supply and
treatment, the maquiladora industry, and metropolitan governments.

For the final segment of the Border Institute, participants developed a vision
of what the condition of the border and its environment should be in the year
2020. Participants were asked to answer a set of questions about the border’s
future and to design a scenario for the next 20 years. Participants developed a
road map for what border communities should begin doing now in order to
achieve a sustainable and healthy environment by 2020. The elements that par-
ticipants considered in developing a scenario included:

« A vision for the border in 2020
« Actions that will be required to attain the desired conditions by 2020
« Suggestions for roles, responsibilities, and/or agencies to carry out the
recommended actions
The recommendations made by participants are summarized at the end of this
chapter.

THE POPULATION OF THE BORDER, NOW AND IN 2020

The population of the U.S.-Mexican border region is often described according
to the boundaries of U.S. counties and Mexican municipios that are adjacent
to the international border. Within these local administrative units, the border’s
population is largely clustered in urban areas arranged in city pairs along the
border. Figure 1 shows the location of the border counties and municipios.
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In both the United States and Mexico, historical trends have shown faster
growth in the border region than in the nation as a whole. In 1900, one in 18
U.S. residents lived in a border state; by 1995, about one in five U.S. residents
lived in a border state. Also in 1990, one Mexican in 10 lived in a border state;
by 1995, that figure became one in six.

By 1995, almost 10.6 million people lived in the counties and municipios
adjacent to the international boundary, with 5.8 million on the U.S. side and
4.8 million on the Mexican side. In California, Imperial and San Diego coun-
ties account for almost half of the U.S. border population. The Baja California
municipios of Tijuana, Mexicali, and Tecate accounted for 37 percent of Mex-
ico’s 1995 border population, although Ciudad Judrez was the most populated
municipio, with slightly over one million residents.

Figure 1: U.S. Counties and Mexican Municipios of the Border
United States — Mexico Border

....................
.........

oo\ \ : UMTED STATES COUNTIES
Anzon LSm 7. Wdaige 13 10k Dovt 19, Meveid
<\ .' Vi e 1. Prosde % D
\ H 1 Tme 9. Dode Ae 1. Browser 70 Wb
P L Pe 10.61Pwe 16 Torad 2 oo
...... ! . Somte (rez 11. Hedpet 17, ¥l Vorde 11 an
---------- ) | § (odwe 12 Coboron " 24 delge
. | 25 (amerse
1
|
’.

MEXICO MUMOPIOS
1. Tiwane 10, Sonte (e 19. Oncge 28 Goerrere. j S——
2 Torate 11. Cananen 2. Ocompe 9. Mer [
3 Mesicsl 12 Moo ). Aovle 2. Migwel Nowmen
4. Son Luis Ko Coloreds 13, Apoa Priete 20 Jmtser 31. (smome A\Lied
5. Puerte Pokese 14 Jones 2. Piodras Nogess . Reynom
;Ah li,..... gllhh- e

. . Hormeso.

¥ Sk 17.26.Goorrars 2. Anbloec 5. Metomerns
9. Negeles 11, Gondape 20, Nowws Lorsde

Annual population growth rates increased in Mexican municipios from 3.1
percent during the 1980s to 4.5 percent during the 1990s. In U.S. counties, the
annual population growth rate was about 3.0 percent in the 1980s, and slowed
to about 2.4 percent in the 1990s. However, there was considerable variation of
growth rates along the border. For example, in the early 1990s, San Diego was
in a deep recession, job growth disappeared, and migration slowed dramatical-
ly. Consequently, the county’s population grew less than one percent on an
annual basis. During the same period, the population growth rates of Imperial
County and many Texas counties accelerated.

The age structure of the population is quite different on the Mexican and
U.S. sides of the border. The following population pyramid shows the different
age structures of Mexican and U.S. border populations in 1995. The most strik-
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ing difference is that the Mexican border population is younger than the U.S.
border population. This means that the labor force population (age 15 to 64)
in Mexico is nearly double that in the United States. This also means that the
demographic momentum of Mexican municipios is much greater than that of
U.S. counties. In other words, a larger percentage of the Mexican muncipio
population is younger and includes women who will soon enter their child-
bearing years. Thus, there will be a significant natural increase in population on
the Mexican side of the border.

Another component of border population growth is migration. Domestic
migration to U.S. border counties is related to the economic development of
the Sunbelt region. Beginning after World War II, migration has been a signif-
icant element of total population growth. In addition, both documented and
undocumented international migration (principally from Mexico) has also been
important.

Figure 2: Border Region Population Pyramid 1995
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Source: Peach and Williams.

Domestic migration has likewise been a key contributor to the high growth
rates in Mexican border cities. Mexicans move to the northern border due to
the increased economic opportunities on the border compared to elsewhere in
Mexico. Many also consider the possibility of crossing the border and working
in the United States.

In order to make projections for the future of the border’s population, it is
necessary to consider both natural growth and migration, along with other fac-
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tors. Below are three population projections developed by James Peach and
James Williams. All assume that birth rates will remain constant at the 1990 to
1995 rates and that death rates will gradually slow. The lowest projections
assume that net migration will be zero after 1995. The medium projections
assume that net migration will be 75 percent of the early 1990s level for the
1995-2000 projection, and 50 percent of the early 1990s rate after the year
2000. The high projections assume that there will be no change in migration
rates.

Table 1: Border County and Municipio Population Projections

1995 2000 2010 2020
Population*  Population ~ Population ~ Population

High Projections
Border total 10,585,265 12,376,232 17,144,395 24,099,054
U.S. subtotal 5,827,439 6,535,848 8,304,648 10,671,306

Mexican subtotal 4,757,826 5,840,384 8,839,747 13,427,748

Medium Projections

Border total 10,585,265 12,145,349 15,397,768 19,460,216
U.S. subtqtal 5,827,439 6,438,616 7,604,430 8,957,028
Mexican subtotal 4,757,826 5,706,733 7,793,338 10,503,188

Low Projections
Border total 10,585,265 11,452,700 13,285,313 15,186,177

U.S. subtotal 5,827,439 6,146,918 6,757,453 7,333,809
Mexican subtotal 4,757,826 5,305,782 6,527,860 7,852,368

*Actual 1995 population.
Source: Peach and Williams.

These projections indicate that the border region will experience significant
growth in population over the next 20 years, with projected increases of five to
twelve million people during the period 2000-2020. One key projection vari-
able is migration. If migration continues at the same rate as in the early 1990s,
the border population will double by 2020. If migration were to stop, both
sides of the border would continue to grow. The Mexican side would grow at a
faster rate, surpassing the U.S. border population by 2020. Given the depressed
state of the Mexican economy and its inability to generate large numbers of jobs
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and raise wages, a significant change in Mexican migration to and across the
border seems unlikely.

These population trends portend serious problems for border communities
in terms of infrastructure deficits, availability of water and energy, and negative
environmental impacts on water, air, and natural areas. In a best-case scenario,
the border population will increase by only 50 percent by 2020. In a worst-case
scenario, it will more than double. Most border communities are not prepared
to deal with even the best-case scenario. Population growth poses a key chal-
lenge to stakeholders concerned about the environment in the border region.

Figure 3: Populatlon Projections for Border Counties and Mun|C|p|os
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ECONOMY—GROWTH OR DEVELOPMENT?

Although subject to debate, there is a growing consensus that NAFTA has
resulted in greater economic growth for Canada, Mexico, and the United States
than might otherwise have occurred. However, impacts on regional and eco-
nomic sectors have varied considerably. Communities along the U.S.-Mexican
border have experienced a number of changes, including greater integration of
the local twin-city economies, an enormous increase in commerce passing
through the border cities, and significant growth of the maquiladora industry.
All of this has taken place within the context of the Mexican recession that
began with the late 1994 to early 1995 peso crisis from which Mexico has not
yet fully recovered.

Border communities, many of which are characterized by low per capita
incomes and high unemployment, have embraced rapid economic expansion as



Overview

the means to address these problems. However, many communities have
ignored the negative social and environmental impacts as well as the medium-
and long-term implications of their economic growth policies.

Figure 4: Growth of U.S.-Mexican Bilateral Trade

[3083]
_——
——"I ’——‘

- ———
m . ““'l|llllllll|l|n.q||||||||||||l|llllllllllllllll“"l""l""'-l
75.8 o] [ioo3] 07 il o
i ‘ | ' ] ] ]
1992 1993 1994 1995 1986 1997 1998

Bilateral trade (billions of §)
= === Northbound trucks (thousands)
seewens Maquila jobs (thousands)

Source: U.S. Department of Commerce and CIEMEX-WEFA Maquiladora Monitor,
November 1998, based on INEGI data.

Most environmental problems within the border region arise from rapid pop-
ulation growth and the lack of public financial resources to meet expanding
infrastructure needs. While growth is a problem, it can also be viewed as a
resource to meet projected needs. For this to happen, it will be necessary to dis-
tinguish economic growth from economic development, between the simple
expansion of output and jobs and an increase in prosperity levels.

Perhaps the most outstanding economic characteristic of the region is the sig-
nificant difference in income levels between the United States and Mexico.
Minimum wages are approximately eight to ten times higher in the United
States than in Mexico. The U.S. per capita gross domestic product (GDP) is
about nine times that of Mexico and there is little evidence to suggest that dif-
ferentials will decrease substantially by the year 2020.

Although Mexican border communities have some of the highest per capita
incomes in Mexico, per capita incomes on the U.S. side are below the U.S.
average, with the exception of San Diego. Of the 318 Metropolitan Statistical
Areas (MSAs) in the United States, the six poorest in terms of per capita income
are adjacent to the Mexican border. In 1995, none of the U.S. border counties
had a per capita income higher than its respective state. The relative position of
the border in the United States has eroded for most of the last three decades in
terms of the decline in per capita income as compared to the rest of the nation.
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In contrast, the per capita income of the Mexican border region is improving
relative to the rest of Mexico.

U.S. border counties also experience higher rates of unemployment than the
national average, as employment is concentrated in relatively low-wage indus-
tries. Again, San Diego is the exception, considering that its unemployment
rate remained consistently below the national and state averages in the late
1990s. Other communities, such as the Imperial Valley in California and
Brownsville and El Paso in Texas, have experienced chronic unemployment
rates in double digits.

Figure 5: Border Region Per Capita Income as Percent of
U.S. Per Capita Income
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The expansion of the border economy in recent years has created large num-
bers of new jobs. However, there is a downside to the nature of job creation in
border communities. Most of the new jobs created in the border zone in Mex-
ico over the past decade, and particularly since NAFTA, have been in the
maquiladora industry. While employment in this industry has risen rapidly, real
wages have declined somewhat. The challenge to improve the real wages of
maquila workers is clearly recognized by economic development organizations
and by the industry itself. The problems associated with low wages in Mexican
border cities are compounded by the “dollarized” economy and the very high
cost of living.

U.S. border communities have faced a similar challenge with regard to
improving real incomes. Regions such as San Diego, which lost high-paying
jobs in the defense industry decline of the early 1990s, have added jobs in
recovering from the recession. However, many of these new jobs are in entry-
level service positions that pay low wages and often do not include health care
or other benefits. Most of these workers cannot support families without sub-
stantial public assistance through social services, indigent health care, subsi-
dized housing, or other governmental aid. Thus, many of these jobs require a

10
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public subsidy and consume more taxes than they generate. These problems are
exacerbated by the relatively high cost of living in U.S. border communities,
particularly on the western end of the border.

Figure 6: Growth of Maquiladora Plants and Jobs
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Source: CIEMEX-WEFA Magquiladora Monitor, November 1998, based on INEGI
data.

Within the globalized economy, more communities are taking a proactive
role in fostering economic development at the local, regional, and transborder
levels. Most border communities now view their economic future in the con-
text of the transborder region. Through local economic development organiza-
tions and government entities on both sides of the border, these communities
are working to expand cross-border trade and investment opportunities. The
ultimate goal of these efforts is to create jobs in the binational region. Examples
include cities of the lower Rio Grande area that have recruited maquilas to
locate in adjacent Mexican border cities, joint economic development efforts of
the Arizona-Sonora Commission, joint marketing in Asia of the California-Baja
California border region as a manufacturing and commerce location, and bor-
derwide efforts to enhance physical infrastructure for trade and commerce led
by the Border Trade Alliance. A standard tool employed in economic develop-
ment efforts is the offering of tax breaks and subsidizing buildings, industrial
parks, and infrastructure to companies relocating to the region.

11
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In the effort to create jobs, many communities have not taken into account
social or environmental impacts, nor the medium- and long-term implications
of their economic development policies. The following considerations and
questions have not been systematically incorporated into the efforts to stimu-
late regional economic activity:

« Do the new economic activities bring higher paying jobs to the com-
munities? By late 1998, some border communities were concerned that
they had been bypassed by the benefits of expanded trade and invest-
ment brought by NAFTA. For example, El Paso business and civic lead-
ers reported at meetings of the Border Trade Alliance that the local
economy experienced a great increase in trade and manufacturing, but
failed to add higher value to trade and manufacturing activities. At the
same time, this region experienced some negative impacts of free trade,
including job displacement and increased traffic congestion. Thus,
prosperity driven by NAFTA has been elusive.

+ What are the medium- and long-term implications of providing subsi-
dies, tax holidays, and other inducements to companies to locate in the
region? For example, do these subsidies reduce the ability of the com-
munity to build and maintain infrastructure?

o What is the quality of the jobs created in terms of salaries, wages, and
benefits? Will these jobs have a negative or positive impact on the fiscal
base of the region? Entry-level positions often require more in govern-
ment services than they contribute in taxes. Do the new jobs raise the
standard of living of the workers and their families?

« What are the environmental consequences of the economic develop-
ment activities? For example, will the resulting growth have negative
impacts on air quality, water availability, traffic congestion, open spaces,
or critical habitats? Will the activities simply expand the size of the
communities without bringing an improved quality of life and living
standard?

As a result of mixed experiences with rapid economic growth, many border
communities are beginning to focus more clearly on redirecting economic
growth. The new emphasis is on smart growth and economic development that
will bring prosperity, protect and improve the environment, raise standards of
living, and ensure the same for future generations.

BORDER GROWTH AND THE ENVIRONMENT

Rapid economic growth in border communities is linked to a high rate of pop-
ulation growth and the expansion of urban areas and industry. Economic, pop-
ulation, and urban growth have consumed significant amounts of natural
resources. Moreover, they have caused the serious pollution of water, soil, and
air resources, and threaten or endanger plant and animal species and important
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ecosystems and habitats. All of these trends clearly indicate increasing environ-
mental problems associated with growth and the potential for declining quali-
ty of life for border residents.

A key element in the long-term viability of border communities is the envi-
ronment. Border communities increasingly will need to address environmental
problems in order to improve the quality of life now and to ensure liveable envi-
ronments in the future. Water supply and quality, air quality, and the viability
of natural species, habitats, and ecosystems are the most critical areas of con-
cern.

Water Supply

The U.S.-Mexican border region is largely arid. It has limited water supplies for
human activities and for the maintenance of important habitats and ecosystems
adjacent to rivers, streams, and lakes. Increasing competition among urban,
agricultural, industrial, and environmental uses of water is evident at all points
along the border.

The two largest transborder communities, San Diego-Tijuana and El Paso-
Ciudad Judrez, account for approximately two-thirds of the border’s popula-
tion. Both regions face a precarious future with respect to water supply.

In a typical year, San Diego County imports over 90 percent of its water.
Tijuana imports up to 95 percent of its water, depending upon the amount of
rainfall captured at Rodriguez Dam. By 2010, this binational region’s popula-
tion will increase from 3.7 to 5.45 million people, with 60 percent living in San
Diego and 40 percent in Tijuana. A total of 848,000 acre-feet (an acre-foot is
325,851 gallons or 1,233 cubic meters) of water will be required annually for
consumption, with San Diego accounting for 87 percent of water use and
Tijuana for 13 percent. The high population growth projection for this region
in 2020 is 7.22 million persons. At the projected per capita water-use rates,
more than 1.2 million acre-feet will be required for regional use in 2020.

In 1996, approximately 85 percent of San Diego’s water came from the Col-
orado River. However, in future years San Diego will have to rely less on this
source as California is forced by other users to reduce its draw on the river. San

Diego hopes to meet future needs with transfers of water saved by conservation
efforts in the Imperial Valley. Currently, authorities in San Diego and Tijuana
are discussing the joint construction of an aqueduct from the Imperial Valley-
Mexicali Valley region to bring additional water to the area.

Also in 1996, municipal and industrial per capita water use in the San Diego
region was .197 acre-feet. In the year 2010, it is projected to be .196 acre-feet
per person, assuming that the water supply is adequate to meet this demand. As
indicated below, the maintenance of such a high rate of water usage may not be
sustainable. For Tijuana, 1996 per capita water use was .063 acre-feet and the
projected use for 2010 is .053 acre-feet per person. The significant difference in
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per capita use between Tijuana and San Diego can be partially explained by the
greater density of residential areas in Tijuana (19.3 persons per acre) than in San
Diego (2.9 persons per acre). In San Diego, for single-family homes and rural
areas, outdoor water use may be as high as 60 percent of total residential uses.
Thus, an obvious alternative for San Diego and other U.S. border cities is to
become more efficient in the use of existing water resources through land-use
planning and other mechanisms. Reduced water consumption per capita by
San Diegans implies significant changes in lifestyle. In the not-too-distant
future, it may not be possible to supply water to users in new housing develop-
ments and businesses, nor to maintain the lush, green, urban landscape to
which San Diegans are accustomed. Such changes will be difficult and will like-
ly be seen by border residents as a deterioration of quality of life.

The Paso del Norte region consists of the five westernmost counties in Texas,
two counties in southern New Mexico that lie along the Rio Grande, and four
municipalities in Chihuahua that extend from Ciudad Judrez, down the Rio
Grande, to the confluence with the Rio Conchos. The core of this area, Ciudad
Juérez, El Paso, and Dofia Ana County (Las Cruces), currently has a population
of about two million people, which is expected to increase to 2.75 million by
2010 and to about four million by 2020. The regional economy has grown rap-
idly over the past 15 years. For example, the combined El Paso-Ciudad Juérez
region has averaged 5.3 percent annual employment growth since 1983. The
expansion of manufacturing has been key in this growth as the agricultural sec-
tor has declined.

The supply of water is a critical issue for this rapidly growing region. The El
Paso-Ciudad Judrez area depends on the Hueco Bolsén aquifer, but this source
is declining in quantity and quality and it is estimated that its potable water will
be exhausted by 2030. The response to the growing water demand and finite
underground supply has been a shift to using the Rio Grande for urban pur-
poses. This has been reflected in declining agricultural activities and a dramat-
ic reduction in the amount of land cultivated in the surrounding region.

Smaller border communities face similar problems with water supply. For
example, Sierra Vista is a community of approximately thirty-five thousand
people in southeast Arizona. It is located within the upper San Pedro watershed,
which includes parts of Sonora and Arizona. Sierra Vista’s rapid growth (from
just over three thousand people in 1960) is based on the expansion of the Fort
Huachuca military base and the growth of retirement and second homes. Much
of this housing development has been the creation of semirural “ranchettes.”

The region is characterized by a diverse landscape with natural habitats that
are home to thousands of migratory birds; approximately one hundred species
of birds breed in the area. In 1988, Congress created the San Pedro Riparian
National Conservation Area, recognizing the importance of this natural area
that relies on streamflow in the San Pedro River for maintenance of the ripari-
an habitat.
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The binational region depends primarily on groundwater for mining, munic-
ipal, military, and domestic uses. Extraction exceeds recharge, and, around Sier-
ra Vista, water has been overpumped to the point of creating a cone of depres-
sion. In turn, this has negatively affected the riparian areas.

Sierra Vista and the surrounding areas face a very insecure future in terms of
water. Present water usage rates are not sustainable and population growth will
bring greater demand for water. Competition over water use has created con-
flicts among local and binational interests, including Mexican ranchers and
mining interests, conservationists, Native Americans, land developers, and
urban areas.

Water Quality

Surface and groundwater supplies are threatened along the U.S.-Mexican bor-
der due to the dumping of raw sewage, agricultural runoff, and industrial and
hazardous waste pollution. Such contamination reduces the supply available for
human use and often has serious implications for human health, as well as the
viability of animals, plants, and ecosystems. All streams and rivers in the border
region have suffered deterioration of water quality due to the lack of adequate
municipal wastewater collection and treatment systems. The current infrastruc-
ture deficit is enormous, and the added demand created by growing popula-
tions will be significant. Thus, it is likely that significantly greater levels of
financial resources will be required to adequately address water quality issues by

2020.

Air Quality

The quality of the air in the U.S.-Mexican border region is a critical factor in
the health and well-being of border residents. Most of the border’s 12 million
residents are concentrated in urban zones, where most of the air pollution in
the border region is generated and where its impacts are most directly felt.
Many border residents are currently exposed to health-threatening levels of
air pollution. Ozone, particulate matter (PM10 and PM2.5), carbon monox-

ide, and sulfur dioxide are among the air pollutants of concern in the border
region. Air quality problems are due to emissions from mobile, point, and area

sources driven by economic growth in the region. The size of the vehicle fleet
in northern Mexico is increasing and many older U.S. cars are available in Mex-
ico. Air quality is impacted since many of these cars do not comply with either
U.S. or Mexican auto emission standards. They have been poorly maintained
and contain after-market, used, or inappropriate replacement parts. In addi-
tion, authorities have been unable to perform adequate planning and design of
roadways to allow the free flow and movement of traffic, which likewise con-
tributes to deteriorating air quality.
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Another important problem is the large amount of pollution produced by
mobile sources at the ports of entry. Large vehicle lines form during peak cross-
ing hours and idling cars and light trucks generate significant quantities of pol-
lutants. This problem is compounded by the poor condition of many of the
vehicles” engines. In addition to the tens of millions of passenger vehicles that
cross the border each year, there has been a marked increase in the number of
heavy-duty trucks that wait in long queues to enter the United States. Most of
these trucks burn diesel fuel, a major source of particulate matter that is also
carcinogenic.

Industry has grown rapidly in the region, increasing the number of point
sources of air pollution. The maquiladora sector and national industry emit
large quantities of a variety of pollutants from the combustion of fuels and fugi-
tive emissions from industrial processes. The area is also experiencing addition-
al air pollution from the service and commercial activity that accompanies
industrial growth. Power generation plants at several locations in the border
region are also significant air pollution sources.

Finally, the rapid urbanization and resulting lack of infrastructure to support
such growth has resulted in the creation of large stretches of unpaved roads.
Vehicles traveling on these roads contribute significantly to particulate matter
in the air, further reducing air quality.

Ambient air quality is checked within the border region by a series of moni-
toring stations on both sides of the border. Many of these monitors have now
been in operation for nearly two years and the data are becoming widely avail-
able. Particulate matter is of special concern in the Calexico-Mexicali, El Paso-
Ciudad Judrez, and Brownsville-Matamoros regions of the border. Gaseous pol-
lutants, especially ozone and ozone precursors (oxides of nitrogen), are of
concern in the San Diego-Tijuana and El Paso-Ciudad Judrez regions.

It is likely that air quality will continue to deteriorate in the border region
over the next 20 years. This is due to the large population increase expected in
the region, the long lead times needed to implement any significant pollution
reduction programs, the expected increase in the size and age of the vehicle
fleet, continuing industrialization, and growth in truck traffic due to increased
trade. Unless major efforts are initiated in the near future, border communities
will have poorer air quality in the year 2020.

Natural Resources

The expansion of urban areas, the destruction of native habitats through graz-
ing activities or agriculture, the lowering of the water table through excessive
pumping, and the impacts of recreation on fragile ecosystems have all had
important consequences on the border environment. Efforts have been made to
protect certain endangered or valuable species such as the masked bobwhite and
the white-winged dove. Nonetheless, it has been difficult for U.S. and Mexican
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authorities to establish transborder biosphere reserves to protect habitats of
species that live on both sides of the border. In addition, it has not been easy to
address transborder impacts on important ecosystems.

There are many examples of threatened natural areas, habitats, and ecosys-
tems along the border where the impacts of economic and population growth
have created unsustainable situations. These examples include:

Laguna Madre

The Laguna Madre, located on the Gulf of Mexico, is an important estuarine
resource of significant value with diverse aquatic and terrestrial ecosystems,
especially on the Mexican side of the border. It is home to endangered bird and
mammal populations and is important in the life cycles of a number of com-
mercial species. Principal threats to this resource include the alteration of fresh-
water sources through dam construction, cattle grazing, uncontrolled harvest-
ing of estuarine and marine species, irregular human settlements, dredging
channels to the sea, the possibility of the construction of the intracoastal canal,
and biological and chemical pollution.

Rio Grande .

The Rio Grande is a complex ecosystem that has been heavily altered by human
activities, particularly the construction of major dams and diversion dams to
utilize the water for agriculture and urban uses, recreation, and the generation
of hydropower. Rio Grande water use is so heavy that at some points the river
is reduced to a trickle or is dry, and the quality of the water has been severely
degraded. Increased sedimentation from farming and ranching activities, salin-
ization from agricultural return flows, biological contamination through dis-
charge of untreated or poorly treated municipal sewage, chemical and biologi-
cal contamination through nonpoint source pollution, pesticide contamination
from agricultural practices, and heavy metal contamination from mining activ-
ities have contributed to the declining quality of Rio Grande water. The impact
of development has been devastating on native fish, wildlife, wetlands and
riparian habitats, and habitats such as bosques. Despite the intense agricultural
development, particularly on the Texas side, some areas of native vegetation

remain. These remaining areas are of great value and are the subject of Mexican
and U.S. conservation efforts.

The Upper San Pedro Watershed

Located in Arizona and Sonora, this region contains important wetlands and
other habitats, such as grasslands. The area is especially significant as a habitat
for migrating birds. This area is under stress from cattle grazing, agriculture,
urbanization, and mining activities on the Sonoran side of the watershed, and
from grazing activities, urban development, and extensive semirural develop-
ment on the Arizona side. Water quality and supply are key issues in this region.
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Tijuana Estuary and Watershed

The Tijuana River National Estuarine Research Reserve is located in the Unit-
ed States at the mouth of the Tijuana watershed, which lies one-third in the
United States and two-thirds in Mexico. This watershed includes the urban and
industrial core of Tijuana, the City of Tecate, Baja California, and extensive
development in San Diego County and Baja California. Important habitats
throughout the watershed are threatened by unmanaged development. The
estuary is impacted by what occurs in the entire watershed. This includes not

only increased freshwater flows, but sewage contamination, chemical contami-
nation, and increased sedimentation.

Bight of the Californias
This nearshore marine zone extends from Point Conception in the north to
Cabo Colnett in the south. Much of the population of Southern California and
Baja California is located adjacent to the coastline. Human activities have pro-
duced significant impacts in the nearshore marine environment through over-
exploitation of marine resources, contamination of coastal waters through
sewage discharges, treated effluent discharges, and nonpoint source pollution
through runoff during storm events. Pollution includes biological elements as
well as heavy metals, industrial chemicals, petroleum products, and pesticides.
The degradation of these ecosystems has important economic consequences
for border communities. For example, the tourism industry of Southern Cali-
fornia is linked to ocean recreation activities. Increased pollution of the ocean
produces beach closures, placing direct economic impacts on local communities.

PLANNING FOR THE TRANSBORDER REGION

Transborder cooperation across the U.S.-Mexican border is the result of global-
ization tendencies in which international boundaries become zones of econom-
ic opportunity rather than buffers between nation states. Cross-border activity
systems have emerged from such phenomena as cross-border labor, consumer,
and housing markets; transnational industrial production complexes; and serv-
ice economies. Integration and interaction across the international boundary in
constricted geographic spaces require enhanced planning of transportation, the
environment, and land use. Currently, insufficient policy making and planning
is channeled into development of land-use systems along the U.S.-Mexican
border. This could severely constrain the positive impact of future infrastruc-
ture projects. At the same time, communities and developers often resist the
recommendations of planners. A more ordered spatial organization of activities
must be constructed in the binational urban regions along the border.
Transborder cooperation in Western Europe may offer some excellent exam-
ples that are relevant to the U.S.-Mexican border region. Anchored by the
European Community and focused on a common purpose by the expanding
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single market, this region has experienced a great increase in transborder plan-
ning efforts and projects. Often, these efforts are a mixture of international and
national formal agreements combined with informal border-spanning arrange-
ments between local governments and the private sector. Success can be found
in the French-Swiss-German area of the Regio Basiliensis on the upper Rhine
River and along virtually every internal border of the European Union.

While the European and U.S.-Mexican border contexts are somewhat differ-
ent, NAFTA now provides more impetus and structure for transborder cooper-
ation in North America. Economic integration along the U.S.-Mexican border,
accompanied by exploding populations, increasing urbanization, and marked
infrastructure deficits—all shadowed by spillover effects—has been a driving
force. At many locations along the border, there are now examples of effective
transborder planning and cooperation that ally federal, state, and local govern-
ments and the private sector. These provide examples for twin cities that are
beginning to grapple with economic, infrastructural, environmental, and other
transborder local issues. Included among these are the following:

« Border Liaison Mechanism (BLM) is an umbrella mechanism devised
by the U.S. and Mexican federal governments where the local consuls
general in twin cities convene government and other actors to address
specific issues of local importance. Since those involved represent their
respective foreign relations ministries, the direct cross-border interac-
tion of state and local officials is formally sanctioned. The BLM is most
advanced in the San Diego-Tijuana region, where working groups deal
with issues such as water, criminal justice, ports of entry, and education
and culture.

+ The Arizona-Sonora Commission is a state-to-state initiative that has
successfully worked on joint economic, cultural, and environmental
development issues between the two states.

+ Private cross-border coalitions, including the Border Trade Alliance,
have worked to increase infrastructure funding along the border, as well
as administrative reforms such as unified ports of entry management
initiatives.

o Local government transborder cooperation can be seen in a number of
areas. The joint urban planning effort of Laredo, Texas, and Nuevo
Laredo, Tamaulipas, and the binational transportation planning effort
under way in the California-Baja California border region are examples.
The City of San Diego and the Municipality of Tijuana have also col-
laborated on a number of specific projects, including solid waste recy-
cling and water reclamation. Along with other partners from local uni-
versities, they are working on the development of a binational
decision-support geographic information system in the area adjacent to
the international boundary to facilitate binational planning for the
immediate border area.
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« The Joint Advisory Committee is a binational panel of governmental
and nongovernmental stakeholders established by the U.S. and Mexi-
can governments to address common air quality problems in the El
Paso-Ciudad Judrez-Sunland Park air basin. It developed from bina-
tional community action and is a model for potential application else-

where along the border.

Although these cases indicate progress in binational cooperation and plan-
ning, much more remains to be accomplished to help border communities cope
with challenges from now until 2020. Other areas that need to be addressed
include:

« Close monitoring of demographic and economic indicators

« How decision makers successfully interact across international bound-
aries and how these lessons can be applied

« Improved land-use planning across the border in transfrontier urban
areas

« Specific attention on the planning of border crossings and associated
land use

« Addressing issues of prosperity, quality of life, and environment in bina-
tional border cooperation and planning

o Centralized and rationalized policy-making and the regionalization of
the now fragmented decision-making patterns on both sides of the bor-

der

THE INSTITUTIONAL FRAMEWORK

Over the past decade, new institutions have emerged and existing agencies have
been reconfigured to address border environmental issues. These include the
Border XXI Program, led by the EPA and its Mexican counterpart, the Secre-
tarfa de Medio Ambiente, Recursos Naturales y Pesca (SEMARNAP), along
with U.S. and Mexican partner agencies; the new institutions created by
NAFTA—the Border Environment Cooperation Commission (BECC), the
North American Development Bank (NADBank), and the Commission for
Environmental Cooperation (CEC); the Good Neighbor Environment Board;
and the International Boundary and Water Commission (IBWC).

It is important to note that these institutions are reactive in nature, respond-
ing to both specific and general problems and crises. They are not designed to
be proactive nor to prevent environmental degradation from unsustainable
development practices, although the BECC and NADBank have adopted sus-
tainability criteria for projects approved and funded. The challenge for border
communities, Native American tribes, border state governments, and the two
federal governments is to move beyond treating the symptoms of the disease to
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adopt measures that address its causes and help ensure a sustainable environ-
ment for the future.

The basis of environmental cooperation between Mexico and the United
States is The Agreement Between the United States and Mexico for the Protection
and Improvement of the Environment in the Border Area, signed by Presidents
Ronald Reagan and Miguel de la Madrid in La Paz, Baja California Sur, in
1983. This agreement established binational workgroups to address border
environmental problems with EPA and SEMARNAP as national coordinators.

The Border XXI Program is an innovative binational effort that allows the
U.S. and Mexican federal agencies responsible for the shared border environ-
ment to work cooperatively toward sustainable development through the pro-
tection of human health and environment and the proper management of nat-
ural resources. The work of the Border XXI Program is accomplished by nine
binational workgroups that publish annual work plans. Border XXI was estab-
lished with considerable input from the public and border communities, and,
gradually, the workgroups are being opened to allow for the participation of
more stakeholders from the border communities.

The BECC, headquartered in Ciudad Judrez, is a binational agency that
assists local communities and other sponsors in developing and implementing
environmental infrastructure projects and certifies projects for funding by
NADBank. BECC gives precedence to water supply, wastewater treatment,
municipal solid waste, and related projects. It has incorporated sustainable
development criteria in its project evaluations and provides considerable tech-
nical support to small communities that lack the capabilities to develop com-
plex projects.

NADBank, with headquarters in San Antonio, was capitalized equally 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 cap-
ital. In 1997, NADBank was augmented with the creation of the Border Envi-
ronmental Infrastructure Fund (BEIF) to provide grants for water and waste-
water projects. With about $170 million available, these funds can be used to
supplement loan packages to produce low interest rates for poorer communi-
ties. NADBank also established the $4 million Institutional Development Pro-
gram (IDP), primarily for utility capacity building. NADBank is currently

active in 71 projects in 56 communities.

The BECC-NADBank partnership has been slow to bring specific projects to
construction. However, they are new binational institutions that had no exist-
ing models to follow. They also incorporated significant public participation
when designing procedures and programs, a process that considerably pro-
longed the start-up phase. To date, BECC has certified some 24 projects with
a combined cost of nearly $600 million. NADBank has authorized loans, guar-
antees, and/or grants totaling $105 million and has leveraged over $400 million
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in total financing for 14 projects. When completed, the projects will provide
benefits to an estimated seven million border residents.

The Good Neighbor Environment Board (GNEB) was created by the Enter-
prise for the Americas Initiative Act of 1992 to advise the president and Con-
gress on environmental and infrastructure issues and needs within the states
contiguous to Mexico. The board has submitted three annual reports and many
of its reccommendations have been implemented by Border XXI.

The Commission for Environmental Cooperation (CEC) was established as
part of the NAFTA process by Canada, Mexico, and the United States. Head-
quartered in Montreal, the focus of CEC is on conflict resolution, harmoniza-
tion of environmental laws, and cooperation in the enforcement of current
laws. The CEC also reviews submissions from nongovernmental organizations
and individuals asserting that a party to NAFTA has failed to effectively enforce
its environmental laws. The CEC has also developed a grant program to fund
environmental projects proposed by community groups. It has undertaken a
number of projects in the border region, including efforts on land-based
sources of marine pollution in the California-Baja California border region, the
upper San Pedro region, and the San Diego-Tijuana-Rosarito air basin.

The International Boundary and Water Commission (IBWC), along with its
Mexican counterpart agency the Comisién Internacional de Limites y Aguas

(CILA), was first created in 1889, but was recreated in its modern form by the
1944 water treaty. It addresses issues related to territorial limits, water alloca-

tion under the 1944 treaty, wastewater treatment, sanitation, and water quali-
ty. The commission has implemented many useful infrastructure projects over
the years. Currently, the IBWC is in transition, redefining how it will work with
BECC and NADBank and how it will incorporate public participation and sus-
tainable development.

While these border environmental institutions offer significant promise and
have accomplished much, they tend to be reactive and do not fully engage
many key areas of contemporary border life. Generally, there is a lack of a medi-
um- and long-term vision on the border. Specific areas that require more atten-
tion by border environmental institutions include:

« Air pollution

o Water quality

« Pollution from toxic chemicals

« Biodiversity

« Decision making for development
« Planning and land use

+ Population growth and its impact
« Transportation

« Housing

« Indigenous peoples
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+ Involvement of other agencies, including the Bureau of Land Manage-
ment, which administers some 40 percent of the land on the U.S. side
of the border

« Sustainable development

A VISION FOR THE BORDER ENVIRONMENT IN 2020

The discussions at the Border Institute in Rio Rico produced a shared vision for
the border environment in 2020. This vision can be summarized as follows:

A healthy sustainable natural environment with an involved
binational community, ensuring proper resource management
as a basis for a secure and adequate quality of life for all border
inhabitants.

It was recognized that the vision for the environment cannot be isolated from
other aspects of the border reality, particularly the economy. As a result, an eco-
nomic vision for the year 2020 was articulated to complement the environ-
mental vision:

A sustainable and responsible border economy that provides all
its residents a satisfactory quality of life through enhanced
employment, education, and business opportunities.

CONCEPTS AND ELEMENTS UNDERLYING THE VISION
STATEMENTS

The two-part vision statements resulted from considerable discussion and a
process of consensus building at Border Institute I. There are several important
concepts that underlie the vision statements:

1. Planning to improve environmental and economic conditions in the
border region will require a binational approach, even at local levels.
This will further require new forms of institutional arrangements, part-
nerships, and decision-making processes.

2. The vision encompasses not only binational social and political arrange-
ments but must be based on effective collaboration among the govern-
mental, private, and public sectors.

3. Based on the demographic projections reported at the Institute and
demands anticipated for environmental infrastructure, the vision to be
realized will require proactive applications in decision making rather
than reactive management systems. Demand-side management
approaches must play an important role in this process.
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4. Sustainable development implies more than simple growth and
demands a balance of environmental and economic development as
mutually reinforcing activities. It also implies economic diversification,
an educated public, and environmentally responsible growth.

5. Quality of life factors, including health protection, educational oppor-
tunities, and equity concerns are critical to the vision of sustainability.

6. Education is a critical factor in attaining a sustainable border environ-
ment, including environmental and health education for all sectors of
the border population, specialized training for infrastructure, and non-
formal education.

RECOMMENDATIONS BY BORDER INSTITUTE |
PARTICIPANTS

The following recommendations were proposed by participants in the Insti-
tute’s discussion sessions. These are not listed in any particular order.

1. Binational capacity building in the area of infrastructure development
is a basic requirement to achieve a sustainable border. Emphasis was
placed on binational decision making and the equitable distribution of
resources. Moreover, it is important to identify short-, mid-, and long-
term plans. Capacity building entails more than physical infrastructure
projects to meet demands for water supply or hazardous waste treat-
ment. It implies capacity building in the following areas:

« Institutional—the expansion of binational decision making
and innovative institutional arrangements

« Professional—the enhancement of border Mexican and U.S.
professional capacities in science, management, and govern-
ment

o Technical—the enhancement of skills in areas of operations
and maintenance

2. Financial systems and arrangements must be addressed to meet timely
demands for investment and infrastructure projects. Concerns exist
about whether current projects meet future needs and can address lim-
ited future shortfalls. There is a need to finance high-priority projects,
which necessitates the establishment of a financial process that will be
responsive to priority needs.

3. The nature of planning in the border region will have to change to meet
the extraordinary demands of a rapidly growing border community.
The underlying concepts of this new planning approach include:

+ Reactions to current growth pressures along with the develop-
ment of strategies to manage and direct growth

« Establishment of strategic objectives for economic develop-
ment that may include border empowerment zones, diversifi-
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cation of the local economic base, planning and providing
incentives for new types of industry (ecotourism), and social
responsibilities placed upon industry
« Consideration of issues outside of current administrative struc-
tures and formulation of policies at the bioregional level, in air
sheds and watersheds. Binational planning, particularly at the
local level, must be accompanied by effective institutional
organizations that span traditional boundaries
+ Conventional urban planning practices must incorporate “eco-
city” principles to ensure sustainable development. This will
require substantial public input into plans, growth strategies to
reduce pollution, and the consideration of equity issues
. Economic development should be driven by quality of life objectives.
Economic development goals, in addition to increasing the size of the
employment base and generating local income, should be accompanied
by social goals that reduce income disparities, foster upward mobility in
jobs, and provide affordable housing. Participants agreed that in order
to be sustainable, the border region must become competitive regional-
ly, nationally, and globally. This could be achieved with carefully devel-
oped industrial policies that lead to diversification of the economic
base, training and education of the border population, and incentives
for global investments.
. The region has to develop strategies that promote “regeneration,”
including policies aimed at reuse, recycling, and reducing waste, and
preventing pollution. Regeneration has to be linked with industrial pol-
icy, new business ventures, and binational supply-demand networks.
This goal also means support for new environmental firms in the
region.
. Itis imperative that applied environmental research and data analysis be
continued and expanded. Research needs to address carrying capacity,
alternative low-cost technologies, modeling population to resource
demands, and tracking of environmental indicators as warning signals.
Moreover, research specifically on institutional and policy issues and
environmental behavior has not been well developed for border issues.
The vision also includes binational integration of environmental stan-
dards, sampling, and analytical methodology.
. In the education area, participants recommended significant efforts to
increase public awareness of the region’s problems through education,
access to higher education locally, and grassroots education, especially
in the health area.
. The region needs to be recognized as unique in terms of culture, histo-
ry, peoples, and the physical environment. It is important to view the
area as special. There is a need to be sensitive to preserving regional

25



10.

11.

12.

13.

14.

The U.S.-Mexican Border Environment

qualities, to preserve the “sense of place” that has been established. Solu-
tions to border problems will have to be devised through border insti-

tutions, cultures, and political will. These approaches will have to be
unique to the region.

. It is important to recognize that there are regional differences along the

border and that local areas are unique—EIl Paso is not Nogales. Solu-
tions and opportunities will be locally based to be effective. Problems
are unique and no one planning model will work for the entire region.
The region will have to learn how to more effectively transfer knowl-
edge from locale to locale along the border.
Institutional issues in cross-border problems will require resolution. For
example, different land-use laws result in lack of uniform solutions or
partial solutions to problems. Perceptions differ in the two countries on
priorities and political approaches to problems. There is a need to
experiment with cooperative arrangements based on local initiatives.
Currently, substantial coordination efforts exist, but the issue is how to
make these more effective.
The role of state and local actors has to increase in border policy-mak-
ing in addition to state-to-state and twin cities binational relations.
It will be important to develop long-term projections for the 2020 bor-
der environment but there will be significant uncertainties. Therefore,
a borderwide monitoring/tracking system of change and consequences
needs to be established.
One priority must be to promote economic development rather than
growth, and local communities should:

o Create appropriate business climates

« Work to improve the standard of living

« Facilitate job creation in well-paying positions

« Promote binational development collaboration

« Adopt disincentives and incentives that promote long-term

economic sustainability

Encourage new economic enterprises linked to the maquiladora indus-
try and create models of collaborative industrial planning—institution-
al, public-private partnerships, business, and government.

BORDER INSTITUTE PARTICIPANTS

Mary Baumback, Office of Congressman Matt Salmon, Tempe, Arizona
David Berman, U.S. EPA, Region 9, San Francisco, California

John M. Bernal, International Boundary and Water Commission, El Paso,
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John Blair, Center for Environmental Studies, Arizona State University, Tempe,

Arizona
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NOTES

1. A slightly different version of this chapter was published as The U.S.-Mexi-
can Border Environment: A Road Map to a Sustainable 2020. Report on Border
Institute I, Rio Rico, Arizona, December 7-9, 1998. Southwest Center for Envi-
ronmental Research and Policy, Border Environmental Research Reports,
Number 5, May 1999 (San Diego: Institute for Regional Studies of the Cali-
fornias, 1999). It may be accessed on the SCERP website: <http://www.scerp.
org>.

2. This chapter is based on the data and analysis presented in the briefing
reports prepared for the Rio Rico Border Institute I: James Peach and James
Williams, “Population and Economy on the U.S.-Mexico Border: Past, Present,
and Future”; Paul Ganster, Alan Sweedler, and Norris Clement, “Development,
Growth, and the Future of the Border Environment”; Mark Spalding, “Address-
ing Border Environmental Problems Now and in the Future: Border XXI and
Related Efforts”; Lawrence A. Herzog, “Cross-Border Planning and Coopera-
tion”; Paul Rasmussen, “Building a Border Road Map to 2020”; and Alan D.
Hecht, “Toward a Virtual Border XXI: Meeting the Needs of U.S.-Mexican
Border Communities in the Twenty-First Century.”
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Toward a Virtual Border XXI:
Meeting the Needs of U.S.-Mexican Border
Communities in the Twenty-First Century

Alan D. Hecht

INTRODUCTION

U.S.-Mexican relations have never been easy. In 1910, President Porfirio Dfaz
lamented, “Poor Mexico! So far from God and so close to the United States.”
During the debate on NAFTA, some on both sides of the border would have
modified this expression to read, “Poor Mexico—Poor United States! So far
from God and so close to each other.”

No two countries enjoy a closer relationship in trade and history. Even before
NAFTA, Mexico’s total trade with the United States in 1990 exceeded $58 bil-
lion, making it the United States’ third largest trading partner, behind Canada
and Japan. By 1995, trade with Mexico had nearly doubled to $108 billion. In
1998, trade was closer to $170 billion.

Although NAFTA has increased economic activity on the border, it has also
resulted in increased population growth (on both sides of the border), along
with increased demands on natural resources, especially water. Dealing with
economic growth and environmental constrains is the challenge of the future.
Border Institute I begins a new effort by all stakeholders to help shape the
future development of this region.

ENVIRONMENTAL AND SOCIAL INEQUITY ON THE U.S.-
MEXICAN BORDER

By most measures, U.S. border communities (defined as communities located
within 60 miles of the U.S.-Mexican border) are disadvantaged in relation to
U.S. national averages. The following table compares a number of economic
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and social indices for the United States as a whole, for the southwestern states,
and for U.S. border communities.

Table 1: Economic and Social Indices for the United States as a Whole

Index U.S. Southwest Border
Average States

Population growth: 1990-1996 6.6% 10% 15%

Per capita income $14,420 $13,505 $10,648

Unemployment rate 4.8% 5.6% 7.4%

Median household income $30,056 $28,610 $20,747

Persons in poverty 13.1% 16.7% 25.5%

Persons 25 years and over with 75.2% 75.5% 61.5%

high school education

Persons 25 years and over with 20.3% 21.1% 12.3%

college education

It is clear from the above data that the economic and educational foundation
of the border is weak, and that creative and bold thinking at the grassroots level
is going to be necessary to change the pattern in the future. Business as usual in
the border region means continued reliance on manufacturing jobs, low wages,
low educational standards, increased natural resource use, and a growing, but
not prosperous, economy. Eventually, environmental constrains and conflicts
between the United States and Mexico will create a binational crisis.

ACHIEVING SUSTAINABLE DEVELOPMENT

The southwestern border region of the United States is on the front line of
NAFTA. The ability of communities to shape what this region will look like in
the future requires close collaboration among local, state, and federal authori-
ties and with Mexico. Nowhere else in the United States is the future well-being
of U.S. citizens so closely related to the economic and social development of
Mexico.

Border communities are unique and deserve greater national recognition. To
their credit, border communities are beginning to take charge of their future,
and, in quiet ways, are beginning to lead the United States on planning for a
sustainable America.

The theme of sustainable development is not alien or threatening to many
border communities. Instead, there is a growing awareness among border com-
munities of the need to shape the future in ways that address the social
inequities, ensure sustained economic growth, and protect the cultural heritage
and natural resources for future generations. Sister cities are families, and the
fate of a city on one side of the border is intimately tied to the fate of its neigh-
bor on the other side.
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The U.S.-Mexican border program, Border XXI, makes a special effort to
focus on sustainable development. The mission statement for Border XXI is
“To achieve a clean environment, protect public health and natural resources,
and encourage sustainable development along the U.S.-Mexico border.”

This mission statement is an important road map to the future. Both feder-
al governments are concerned about development on the border and are seek-
ing ways to ensure that this development does not create binational conflicts
related to water use, transboundary pollution, hazardous siting, or the transport
of goods and waste across the border. The federal perspective is based on appli-
cation of the Organization for Economic Cooperation and Development
(OECD) Pressure-State-Response Model to the border region. The pressures
are increased economic development, largely driven by NAFTA; increased pop-
ulation, including some of the fastest growing communities in the United
States; stresses on the natural resources, especially water; and the need for bina-
tional solutions to the problems associated with rapid growth. The state of the
border is reflected in the first binational report on environmental indicators.
The joint response to these conditions, as reflected in the annual binational
work plan, which is organized in nine working groups, is to encourage com-
munity and state focus on long-term development issues.

While Border XXI identifies sustainability as a long-term goal, it also makes
clear that achieving this goal is a shared responsibility among states, local com-
munities, the private sector, and the public. It is up to the states on both sides
of the border to take the lead in shaping their own future, while the federal gov-
ernments role is to help facilitate actions and, specifically, to address trans-
boundary problems that by law and national policy require federal participa-
tion.

What some states are doing is a model for the future. For example, the state
of Texas has prepared a thoughtful review of the challenges and opportunities
on the border. The report of the Texas Comptroller of Public Accounts sug-
gests:’ “Real earning per capita will more than double by 2020. The same fore-
cast suggests that, barring unforeseen changes, the regions standing relative to
the rest of the state will still deteriorate during this period.”

The Texas study concludes that the border region must have a new econom-
ic strategy with emphasis on new industries that enhance opportunities for
skilled labor and higher wages, and that protect shared natural resources. The
key to an economically viable region is not simply growth but smart growth
that is both economically and environmentally sustainable.

BECC AND ENVIRONMENTAL INFRASTRUCTURE

The economic vitality of the border region requires adequate infrastructure sup-
port. The BECC and NADBank are key institutions in ensuring that adequate

environmental infrastructure is properly designed, financially viable, and con-
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tributes to supporting sustainable development in the region. The BECC has
incorporated sustainable development criteria for reviewing border infrastruc-
ture projects and has initiated a program with EPA funding to assist smaller
communities in developing projects.

However, the BECC and NADBank alone are not enough to ensure an eco-
nomically viable and sustainable border region. As recognized by the Good
Neighbor Environmental Board (GNEB), a congressionally mandated advisory
committee to Border XXI:*

For the past several years, both sides of the border have experi-
enced significant developmental pressures due to industrializa-
tion, migration, and population growth. Environmental,
health, housing, transportation, and other infrastructure has
not kept pace with this development. The interconnection of
environment, health, housing, and transportation infrastruc-
ture-related problems makes it imperative that infrastructure
issues be addressed more comprehensively.

EMPOWERMENT ZONES

The federal government has recognized that this region needs economic help.
In 1993, Congress authorized the creation of “empowerment zones” and
“enterprise communities” across the nation as tools to stimulate economic
development. On December 21, 1994, the Rio Grande Valley became one of
three rural empowerment zones. The Rio Grande Valley Corporation has lever-
aged more than $95 million for infrastructure projects, jobs and job training,
educational services, and the development of health services and facilities.

On April 16, 1997, Vice President Al Gore, at a White House Empowerment
Conference, challenged the southwest border region to develop a united and
regional approach to economic and community development. What resulted
from this challenge is a proposal for the Southwest Border Regional Partner-
ship: a unique consortium of empowerment and enterprise zones designed to
achieve, “safe and economically dynamic communities that celebrate the
strength of our families, diversity of our culture, and the preservation of our pre-
vious resources for generations to come [emphasis added].”

The preservation of natural resources for future generations is a common goal
of both economic development and environmental protection. Given a com-
mon goal, all should work together to ensure that this goal is achieved. What I
see evolving is a convergence of federal, state, and local community action
whereby economic development, the alleviation of poverty, social improve-
ment, and environmental protection become linked as one.

These relationships can be further cemented through Border Institute I and
meetings such as the White House Conference on Sustainable Development
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(May 1999) and the Border XXI Conference titled “Road to Detroit.” In addi-
tion, SEMARNAP is hosting a six-Mexican-state meeting in Reynosa in Janu-
ary 2000 to discuss criticism of sustainable development.

All these events are opportunities for border communities to showcase what
they are doing and to learn from each other. We have a powerful collective mes-
sage for the Presidential Conference on Sustainable Development in Detroit in
May 1999. Our collective efforts are aimed at achieving sustainable economic
growth on the border, and to:

« Improve environmental conditions

« Strengthen local capacity

+ Raise the standard of living and improve education

« Recognize the diversity of people and protect cultural heritage

o Eliminate transboundary conflicts
We propose to achieve the above by promoting community-led activities to
shape future growth, by developing stronger partnerships between federal agen-
cies and between federal and states authorities, and by creating new partner-
ships with the private sector.

PRIVATE SECTOR

The private sector is an important element of economic growth on the border
and a necessary partner in achieving sustainable development. The GNEB stat-
ed in its 1998 Annual Report, “We emphasize that greater industry involve-
ment is needed in addressing issues related to border economic development,
conducting research, applying technologies, and augmenting government
resources for infrastructure and training.”

Present Border XXI efforts with the private sector are focused on promoting
clean production and pollution prevention in the maquiladora sector. Extensive
bilateral training and technical assistance programs have been organized at the
federal and state level. Efforts by the state of Texas, in cooperation with PRO-
FEPA in Mexico, have resulted in significant pollution reduction and cost sav-
ing to the participating maquiladora facilities on the Texas border. The partici-
pating facilities have reported annual reductions of four to five million gallons
of wastewater, over 70,000 tons of hazardous waste, and over 47,700 tons of
nonhazardous waste, as well as a reduction in electricity use of over eight mil-
lion kilowatt hours.

Beyond the maquiladora sector, the private sector in total must be involved
in long-range planning for the border. The EPA and the U.S.-Mexico Cham-
ber of Commerce are working on developing a set of sustainable development
principles to help guide future development in the border area and throughout
the United States and Mexico.

Behind the state of principles, the private sector must be an active partner in
new technology, development, new industry planning, and industrial manage-
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ment. In this case, SCERP and related academic institutions have a key role to
play. I look to this meeting as one opportunity to help define a research and
technical agenda that contributes to achieving sustainable development.

BORDER 2000

While my focus remains on environmental protection and needed infrastruc-
ture to support a healthy and safe environment, I see our work as intimately
related to economic and social development on the border. The EPAs GNEB
has given us a broad challenge: “Border XXI should continue to expand cover-
age and integrate additional issue areas, become over time, the umbrella process
for defining an overall sustainable development strategy for the region, linking
binational efforts and coordinating public and private programs and
resources.””

This is a broad goal and a major challenge, achievable only if supported at
the grassroots level. As a first step toward this objective, I propose the creation
of a Virtual Border XXI in which our work on the environment, economic
development, and social improvements are all linked. This Virtual Border XXI
is a common meeting ground of ideas and information, which will feed a grow-
ing partnership of development and environmental protection ar all levels of
government. A common website for all our activities would be a useful first
Stcp.

I believe we all share the same long-term goal for the U.S.-Mexican border.
There is strength in our different institutional perspectives. It is apparent to me
that progress on the border will require two things: close federal, state, and local
cooperation, and effective U.S.-Mexican bilateral programs. Border XXI has
gone a long way to help Mexico address these programs through greater trans-
parency, public participation, and strategic planning. Mexico should be viewed
as an active partner in our common quest for sustainable development on the
border.

Our goal for the future should be “Mexico and the United States—so close
to each other and so close to God.”

NoOTES

1. From Roland S. Arriola, University of Texas, Pan American, Edinburg, Texas.
2. U.S.-Mexico Border Environmental Indicators 1997: Report from Border XXI.
EPA Publication 909-R-98-007. (Washington, D.C.: GPO, 1997).

3. John Sharp. Bordering the Future: Challenges and Opportunities in the Texas
Border Region, (Austin: Comptroller of Public Accounts, 1998).

4. Good Neighbor Environmental Board Annual Report, July 1998.

5. Good Neighbor Environmental Board Annual Report, July 1998.
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Goals for Border Institute I
Paul W Rasmussen

OPENING COMMENTS'

The group of experts assembled here at Rio Rico, Arizona, represent the major
“stakeholders” and decision makers along the U.S.-Mexican border. Included in
this group are representatives from U.S. Congressional offices; federal agencies,
particularly the U.S. EPA; state government; local government; tribal govern-
ments; the business community; binational organizations; environmental and
other nongovernmental organizations; and the academic community, including
both U.S. and Mexican universities. This group represents some of the most
knowledgeable experts on the growth, development, and natural environment
along our joint border.

The goal for this conference is to help define a vision for the border region
for the year 2020. In defining that vision this conference will be developing a
road map for the border’s long-term future. In listening to the presentations on
population growth, economic characteristics and trends, environmental condi-
tions, challenges to the region’s natural resources, transborder planning, and the
current and potential institutional frameworks for decision making, it is very
important to frame our questions and discussions around the future challenges
and future opportunities confronting this key region.

As we will discuss in the days ahead, there is a wide range of decisions being
made within the border region on a daily basis that affect the lives of many
thousands of people. These decisions are made by governmental officials, busi-
ness managers, and a variety of involved and concerned organizations and indi-
viduals living within this dramatic, yet potentially threatened environment. The
challenge for these meetings is to think of this decision making in sustainable
terms. Obviously, both public and private decision making must go forward on
a continuing basis. As the prepared papers at this conference will note, short-
term decisions can, and do, have mid- and long-term consequences. This group
of researchers and officials must begin to help fashion a border vision that will
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assist both American and Mexican officials, at all levels, to consider the eco-
nomic and environmental consequences of their future decisions.

ECONOMIC GROWTH WITH A SUSTAINABLE ENVIRONMENT

What is meant by the term “sustainable development”? The major components
for achieving economic growth with a sustainable environment was outlined by
the President’s Council on Sustainable Development, which published the Task
Force Report “Sustainable Communities” in the fall of 1997. The report noted
that for development to be sustainable, it must satisfy five criteria:

o Long-Term Impacts and Consequences—Sustainable development
requires the use of a long-term horizon for decision making in which
society pursues long-term aspirations rather than simply making short-
term, reactive responses to problems.

« Interdependence—Sustainable development recognizes the interde-
pendence of economic, environmental, and social well-being.

« Participation—Sustainable development depends on decision making
that is inclusive and participatory, recognizing the input of various
stakeholders.

« Equity—Sustainable development promotes equity between genera-
tions and among different groups in society.

o Proactive Prevention—Sustainable development is anticipatory. 1t pro-
motes efforts to prevent problems as the first course of action.

INSTITUTE GOALS

The major goal of Border Institute I is to use these five criteria to assist this
group of invited experts to think in terms of both “what is” and “what could
be” over the next 20 years. The results of each workgroup’s discussions and deci-
sions must be based on the pragmatic reality of “what is,” but ennobled by an
ability to plan for a future of “what could be.”

The conclusions and recommendations reached at this Institute will be used
to inform and assist decision makers along the border to take actions that help
to strengthen the region’s economy, improve and protect the environment, and
strive to achieve social justice and equity. We need to start today to help define
a vision for the border in the year 2020 that is worthy of the best thinking and
highest ideals that this distinguished group of experts can bring to these pro-
ceedings.

NOTES

1. These comments were prepared as opening remarks on the goals for the Bor-
der Institute I and as an introduction to a paper that was used as a discussion
guide for the Institute’s breakout group meetings.

36



IV

Population and Economic Dynamics on
the U.S.-Mexican Border: Past, Present,
and Future

James Peach and James Williams

The U.S.-Mexican border region is fascinating from a demographic perspective
for several reasons. First, there are large concentrations of people living in the
region who would not be there if the border did not exist. Second, historically,
demographic forces have been very pronounced and more extreme along the
border than in nonborder areas of both the United States and Mexico. Third,
demographic interaction between the countries occurs in the context of exten-
sive cultural, political, social, and economic transborder interdependence.
Fourth, demographic change in the region mirrors large-scale forces such as
globalization and economic trends not only in the two countries but world-
wide. Finally, the consequences of population growth and rising densities in a
region troubled by resource constraints create environmental problems unique-
ly exacerbated by the political boundary between the two countries.

The focus of this paper is on past and projected population trends and pat-
terns. Selected economic statistics are included to help provide a context for
understanding the causes and the consequences of demographic changes. How-
ever, a full understanding of border demographics is hardly so limited since the
border is a rich and complicated tapestry that appeals to researchers from all of
the social sciences. Border scholars, and border research in general, are by their
nature multidisciplinary.

HISTORICAL TRENDS AND PATTERNS
The National Context

Between 1900 and 1995, the U.S. population grew from about 75 million to
about 260 million persons, or by roughly three and a half times. During the
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same period of time, Mexico’s population increased six-fold from about 15 mil-
lion to 91 million persons. With little inflow of migrants, it is obvious that
birth rates have been much higher in Mexico during this century than they have
in the United States, and have more than offset migration from Mexico to the
United States. While not widely known in the United States, demographers
have keenly followed rapid reductions in Mexican birth rates after 1970, and
while still higher than U.S. birth rates, the differential has narrowed remark-
ably.

Figure 1 shows the percent change in population for each decade with the
1990 to 1995 data extrapolated to a 10-year period. Clearly, twentieth-century
population growth rates in both countries varied considerably over the years. In
the United States, the fastest growth in total population is associated with the
pre-Depression era and with the baby boom era. In Mexico, growth rates
increased each decade from the 1920s to the 1970s, following the staggering
loss of population that Mexico experienced during the Revolution decade of
1910 to 1920. The decline in birth rates in Mexico shows up clearly as Mexi-
can population growth rates, while still higher than in the United States, slowed
to nearly half their previous levels during the 1980s and 1990s.

Figure 1: Percent Change in Population: The U.S. and Mexico
40

35
30
25
20
15
10
0
- A A A s s A 2 2 A&
-10 O United States B Mexico )

The Border States

The four U.S. border states (California, Arizona, New Mexico, and Texas) had
a combined population in 1995 of 56.2 million persons, which was nearly four
times larger than the 15.2 million persons in the six Mexican border states (Baja
California, Sonora, Chihuahua, Coahuila, Nuevo Leén, and Tamaulipas). Bor-
der state population growth rates for both the U.S. and Mexican sides of the
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Figure 2: Border State Population as Percent of National Population
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border have varied considerably from state to state and from decade to decade,
but have generally been higher than national growth rates, especially since
World War II.

Figure 2 shows the border state population as a percent of the national pop-
ulation for the period 1900 to 1995. The data document a rather remarkable
transformation, particularly in the United States. In 1900, only one U.S. resi-
dent in 18 lived in a border state. By 1995, about one in five U.S. residents
lived in border states. As measured by gross state product (GSP), a similar pro-
portion of the nation’s output is produced in the four border states. The figures
are similar, though somewhat less dramatic for Mexico, with one Mexican in 10
living in a border state in 1900 and one in six by 1995. The presence of the bor-
der has influenced these population changes more in Mexico than in the Unit-
ed States. In the United States, a lot of the growth in border states in the past
few decades has been associated with “Sunbelt” growth, both in terms of pop-
ulation and employment. A significant portion of the U.S. border state popu-
lation lives in cities well away from the border. In Mexico, however, the border
has been the reason for much of the growth as Mexican policies have encour-
aged, for various reasons over the years, development of population and
employment along the northern “frontier.”

Border Counties and Municipios

. There is no consensus on a definition of the geographic area called “the border
region,” and, indeed, there is no scientific way to arrive at a definition. Figure
3 shows the study region, which concentrates on the 25 U.S. counties and 38
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Mexican municipios (roughly county equivalents) that are geographically adja-
cent to the U.S.-Mexican border.

Figure 3: U.S.-Mexico Border Region

United States — Mexico Border

v
ros N ) : UNITED STATES COUNTIES
¢ - T
..... : 1Yeme 9. Doka Mg 15. Brewger 0. Webh
3 e 18, 8Pese 16 Teel . lnse
...... | 5. Sente (st 11, Hodpeth 17 Yol Verde 2 Sian
---------- 1 ¥ (oche 12, (oberma 18 Kiwey 14 Hdolge
] 5 (omeron
1 3 "

B ottt st el
SRRRENEES

Table 1 provides the population of border counties and municipios summed
to state and national totals. The full details of 1980 to 1995 population figures

for each county and municipio are provided in Appendix B, Table B1.1, and
Table B1.2.

Table 1: Population Adjacent to the Border, 1980 to 1995

Area 1980 1990 1995
Border Total 6,976,694 9,103,319 10,585,265
U.S. Subtotal 4,009,151 5,213,774 5,827,439
California 1,953,956 2,607,319 2,767,796
Arizona 728,142 914,919 1,038,156
New Mexico 117,974 159,578 188,841
Texas 1,209,079 1,531,958 1,832,646
Mexico Subtotal 2,967,543 3,889,545 4,757,826
Baja California 1,002,459 1,400,873 1,750,172
Sonora 312,079 394,712 469,804
Chihuahua 635,490 869,951 1,086,559
Coahuila 151,623 191,135 238,288
Nuevo Leén 16,475 17,312 18,276
Tamaulipas 849,417 1,015,562 1,194,727

By 1995, almost 10.6 million persons lived adjacent to the U.S.-Mexican
border, with about 5.8 million on the U.S. side and slightly less than 4.8 mil-
lion on the Mexican side. In 1980, there were about seven million persons adja-
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cent to the border and four million of these were on the U.S. side. San Diego
County dominates the population total for the U.S. side of the border with 2.6
million persons and combined with Imperial County, California, contains
almost half of the U.S. border population. Cuidad Judrez, adjacent to El Paso,
Texas, continues to be the most populous Mexican municipio along the border;
although by 1995, Tijuana (with just less than a million persons) was only bare-
ly smaller than Cuidad Judrez (with slightly over a million persons), according
to the Mexican mid-decade census (see appendix tables for detailed figures).
Figures 4 and 5 show the average annual growth rates for border counties and
municipios summed to state levels for the 1980s and 1990s. The full details of
these rates are provided in Appendix B, Table B2.1, and Table B2.2. On the

Figure 4: Mexico Border Region Average Annual Growth Rates
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Figure 5: U.S. Border Region Average Annual Growth Rates
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Mexican side, there has been a pronounced acceleration in population growth
since the 1980s. Border municipios overall went from 3.1 percent average
annual growth in the 1980s to 4.5 percent average annual growth in the 1990s,
with an acceleration occurring in every Mexican state. However, examination of
the appendices reveals considerable variation across municipios. On the U.S.
side of the border (Figure 5), a somewhat different picture emerges. Population
growth slowed overall from 3 percent average annual to about 2.4 percent in
the 1990s. But the variability of growth rates along the border, which is detailed
in the appendices, is rather remarkable. In California, for example, San Diego
County accounts for nearly half of the U.S. border population. Difficult eco-
“nomic times in San Diego in the early 1990s produced a dramatic slowdown of
migration to the area. Conversely, Imperial County, adjacent to San Diego,
showed dramatic acceleration in population growth. Arizona and New Mexico
growth rates were relatively stable, while population growth in Texas border
counties accelerated during this time.

ECONOMIC TRENDS

The border region population trends just described occur within an unusual, if
not unique, economic context. The current discussion will be limited to border
region income levels and labor market conditions. Three themes will be appar-
ent: (1) the heterogeneity of border region economic conditions; (2) the sensi-
tivity of the border economy to national economic events in both the United
States and Mexico; and (3) the interaction of border region economic and
demographic variables.

Income

The border region is where two nations of vastly different income levels and
economic structures meet. Depending on the peso-dollar exchange rate, U.S.
per capita GDP is eight or nine times Mexico’s per capita GDP. There is little
evidence to suggest that U.S.-Mexican income differentials will decrease sub-
stantially by the year 2020. In most parts of the border region, the binational
income differentials are visibly obvious to even the most casual observers.

Per capita income levels on the U.S. side of the border are below the nation-
al average, except in San Diego. Indeed, of the nation’s 318 Metropolitan Sta-
tistical Areas (MSAs), the six poorest in terms of per capita income are adjacent
to the Mexican border, and many of the Texas border counties are among the
poorest in the nation. In 1995, none of the border counties had a per capita
income higher than its respective state.

Per capita income in the U.S. border counties in 1995 was 79.2 percent of
the national average, and if San Diego is removed from the list, that figure
drops to 61.9 percent. Despite considerable change in the economic structure
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of the border region in recent years, convergence of border region and nation-
al per capita income levels is not yet occurring. Indeed, Figure 6 indicates that
per capita income levels in the border region have been declining relative to the
nation for most of the last three decades.

There are numerous explanations for the relatively low per capita income on
the U.S. side of the border. For example, unemployment rates are generally
higher than the national average and employment is concentrated in relatively
low wage industries. Demographic variables are also important to an under-
standing of low border region incomes. First, border region population growth
rates are high and population is, of course, the denominator in the calculation
of per capita income. Second, the U.S. portion of the border region has a lower
median age than the nation and a relatively large number of young persons
means a smaller portion of the population is of working age. As young people
enter the labor force, they do so initially at relatively low wages compared to
workers with many years of labor market experience. Education differentials are
also striking and could explain a large part of the income and unemployment

gaps.
Figure 6: Border Region Per Capita Income as Percent of
U.S. Per Capita Income
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The Border Region Labor Force: Employment and
Unemployment

In 1995, there were 132 million persons in the U.S. labor force and 28 million
of those were in border state labor markets. Mexico’s labor force contained 36
million persons and 7.2 million in its six northern border states. The labor force
in the U.S. border counties was 2.6 million, only slightly more than the 2.6
million persons in the border municipios labor force.
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The size of the labor force is determined by two factors: labor force partici-
pation rates (LFPR) and the age-sex distribution of the population. LFPRs in
both the United States and Mexico are relatively low for teenagers, reach a peak
for those aged 25-35, and then gradually decline for those approaching retire-
ment. Men have higher LFPRs than women in both nations in all age groups.
LFPRs for men in the United States have been declining, while those for
women have been increasing. LFPRs for women in Mexico also have been
increasing over the last two or three decades, but the decline in male LFPRs in
Mexico is not nearly as sharp as in the United States. Border municipio LFPRs
are generally higher among all age groups than those for Mexico as a whole,
while LFPRs in the U.S. border counties are generally lower than elsewhere in
the nation.

One of the most important developments in border region labor markets has
been the growth of the maquiladora industry. The maquiladora (in-bond)
industry began in the late 1960s after the Johnson administration abolished the
Bracero Program, which allowed temporary Mexican workers into the United
States. The maquiladora industry was designed to take advantage of certain
provisions of the U.S. tariff code that permitted U.S. firms to export unassem-
bled products for assembly abroad. The assembled product is then imported
into the United States, but duties are paid only on the value added abroad dur-
ing the assembly process. Maquiladora employment growth accelerated during
the 1990s and, as shown in Figure 7, this has been especially so since 1994. In
early 1998, more than two thousand magquila plants employed slightly more
than one million workers in Mexico. The largest share of maquiladora employ-
ment is located in Mexico’s six northern border states, but this share has fallen
from 95 percent in 1980 to 81 percent in 1998. Approximately 20 percent of
total employment in the Mexican border states is in the maquila plants, and this
figure is much higher in some of the border cities.

Figure 7: Maquiladora Employment—Total and Border States
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The maquiladora industry played an important role in mitigating the effects
of Mexico’s most recent economic crisis in the border region. After the crisis
began with a sharp and generally unexpected devaluation of the peso in late
December 1994, nearly every sector and region of the Mexican economy suf-
fered large employment declines. Maquiladora industry employment, however,
continued to increase. In December 1995, maquiladora employment was 13.5
percent higher than in December 1994. By early 1998, maquiladora employ-
ment had increased by nearly two-thirds since December 1994. Undoubtedly,
the impact of the devaluations on the border region would have been much
greater without a healthy maquiladora industry.

It is worthwhile to examine the maquiladora industry in a broader context.
After three decades of growth, the maquiladora industry now employs one mil-
lion workers, a figure that is slightly less than the annual increase in Mexico’s
labor force. Even with a generous employment multiplier, Mexico needs a new
magquiladora industry every two or three years just to maintain its current level
of unemployment.

On the U.S. side of the border, unemployment rates are generally higher and
more variable in border counties than in the border states or the nation. Figure
8 displays the unemployment rate for El Paso, Texas, over the last decade. This
figure shows a typical pattern among border region MSAs. Among the border
MSAs, only San Diego has had an unemployment rate consistently below the
national (and state) average in the 1990s. At the other end of the border,
Brownsville, Texas, has not had unemployment rates below double digits du-
ing the 1990s. Similar unemployment patterns have prevailed in the border
region for several decades.

Figure 8: Unemployment Rates—U.S., Texas, and El Paso
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Despite high unemployment rates in the border region, total employment in
the U.S. border counties has been growing at a faster rate than in the nation.
Figure 9 displays the annual percent change in employment for the border
counties, the border counties excluding San Diego, and the nation. In addition
to high employment growth rates, Figure 9 also dramatically illustrates the sen-
sitivity of border region employment to national employment trends.

Figure 9: Percent Change in Employment
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Another notable trend in border region employment is substantial change in
the structure of employment by industry. Historically, government employ-
ment at all levels has been a major proportion of total employment in the bor-
der region. However, in the border region, as in the nation, government
employment as a percent of total employment has declined in recent decades.
Government employment accounted for more than 35 percent of total border
region employment in the early 1970s, but this figure decreased to about 20
percent by the mid-1990s. Manufacturing employment in the border region
has remained relatively constant as a percent of total employment for more than
two decades, despite a decreasing national manufacturing share of total employ-
ment. In some border MSAs, such as El Paso, manufacturing employment has
increased dramatically as a percent of total employment. Because both govern-
ment employment and manufacturing employment are relatively high-wage
industries, these trends will have important implications for border region per
capita income.
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The historical data, both for population and economic indicators, underscore
the considerable variability in trends along the U.S.-Mexican border and argue
for caution in making sweeping generalizations. California, for example, is a
very different “border environment” than is Texas, and while the border is a fact
of life for the people who live along its 2,000-mile expanse, its meaning and
impact varies in different areas.

THE IMPORTANCE OF AGE STRUCTURE

Demographers, economists, sociologists, and social scientists in general are
keenly aware of the importance of the age structure of a population, for it at
least partially determines, among many things, future population growth
potential, the size of the labor force, per capita income patterns, and the
demand for educational facilities, medical services, and much more. Percent
change in population by age for the early 1990s is shown in Figure 10. In both
the U.S. counties and in the Mexican municipios along the border, the most
rapid increase in population in the early 1990s was among the 0—4 age group.
In short, the border areas showed substantial births and probably notable in-
migration of young children. At labor force ages, 15-64, there was a striking
contrast between the U.S. and Mexican sides of the border. In Mexico, the per-
centage change in labor force age population was more than double the U.S.
figure.

Figure 10: Percent Change by Age
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A population pyramid is a common graphic device that shows age composi-
tion and Figure 11 provides the pyramids for the U.S. and Mexican sides of the
border in 1995. The contrasting age distributions reveal that Mexican munici-
pios have considerably more demographic momentum than U.S. counties.
Demographic momentum is a phrase meaning capacity for future growth even
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if fertility rates and migration were at low levels. Examining Figure 11, it is
apparent that there is a younger age distribution in Mexico than in the United
States, and today’s young people will be tomorrow’s parents. Put another way,
the supply of future mothers has already been born and it is simply a matter of
the time it takes them to reach their childbearing years. If the number of poten-
tial mothers increases, then births would increase in the future even if fertility
rates were constant.

Figure 11: Border Region Population Pyramid 1995
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Analyses of population dynamics along the border suggest some demograph-
ically important patterns that condition forecasts about the future. First, Mex-
ican municipios have shown strong natural increase; the excess of births over
deaths, and levels of natural increase have traditionally been greater on the Mex-
ican side than the U.S. side of the border. But levels of natural increase in the
U.S. border region, while generally lower than the Mexican side, have been
higher than the U.S. average. Historically, added to this strong natural increase
is the fact of an age distribution, especially on the Mexican side of the border,
that favors future natural increase. And, finally, there is the migration factor.
The border municipios have attracted migrants from elsewhere in Mexico
adding to the overall growth rate.

On the U.S. side of the border, trends have been a bit different. U.S. border

counties have, in fact, grown from migration, but that migration growth tends
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to be the result of immigration, not migration from elsewhere in the United
States. For example, in 1997 (the most recent year of U.S. data), 20,176 indi-
viduals migrated to San Diego from abroad, while 4,196 San Diegans left the
area and moved elsewhere within the United States. Similarly, El Paso gained
about 11,632 immigrants during that year, and lost almost eight thousand per-
sons to other U.S. destinations. This pattern is widespread on the U.S. side of
the border. So, the U.S. border grows from natural increase and immigration,
with immigration sufficient to more than offset the tendency for the border
counties to lose population to other areas of the United States. Should the flow
of immigration stop, growth rates would drop dramatically, although natural
increase would continue for some time. However, should a border area become
a domestic-migration magnet, like Las Vegas, Nevada, growth rates would
accelerate remarkably.

PROJECTING FUTURE POPULATION ON THE BORDER

Detailed methodology for the population projections is provided in Appendix
A. As a brief introduction to the results, it is useful to understand that the pro-
jections are done by a method known as “cohort-component” and are based
upon conditions in the 1990 to 1995 period. The method makes independent
calculations for 36 age-sex groupings (cohorts) for each county and municipio,
and projects births, deaths, and migration (components) separately for each
cohort. The projection periods available are at five-year intervals. This method-
ology is designed to be “doable” for both sides of the border so that a consistent
methodology is applied to the United States as well as Mexico. This makes the
projections unusual, since, of the many population projections that can be
found, none are known that apply consistent methods along, and on both sides,
of the border.

Three alternative sets of projections have been prepared. These sets share the
same forecast assumptions about natural increase components. Birth rates are
held constant at 1990-1995 levels. Deaths rates trend downward slowly, con-
sistent with available national forecasts. The sets differ in their migration
assumptions. In the set labeled “high,” the migration rates that were experi-
enced in the 1990-1995 period are allowed to continue in the future. The
“low” set is in marked contrast to the high series as the intent was to document
the growth potential of natural increase in the absence of any migration. Thus,
the low series sets migration at zero in all areas beginning immediately after
1995. Finally, an intermediate result that is labeled “medium” was produced,
and in it migration rates were reduced to 75 percent of the early 1990s levels
for the 1995 to 2000 projection. Then migration was again reduced to 50 per-
cent of the early 1990s rates for all projection cycles after the year 2000.
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BORDER POPULATION IN 2020

High Series: No Change in Migration Rates

Table 2 provides the state-level sums for border counties and municipios under
the high series assumption of continued migration rates as were experienced

during 1990 to 1995. The full details are available in Appendix B, Table B3.1,
and Table B3.2.

Table 2: High Series—Population Adjacent to the Border, 2000-2020

Area 2000 2010 2020
Border Total 12,376,232 17,144,395 24,099,054
U.S. Subtotal 6,535,848 8,304,648 10,671,306
California 2,941,502 3,355,351 3,889,001
Arizona 1,176,231 1,500,926 1,897,829
New Mexico 224,221 311,794 425,737
Texas 2,193,894 3,136,577 4,458,739
Mexico Subtotal 5,840,384 8,839,747 13,427,748
Baja California 2,188,899 3,424,592 5,343,687
Sonora 563,156 818,840 1,217,468
Chihuahua 1,356,211 2,111,144 3,272,890
Coahuila 301,256 493,352 834,135
Nuevo Leon 19,465 22,072 24,569
Tamaulipas 1,411,397 1,969,747 2,734,972

A simple continuation of demographic patterns of the early 1990s, trends not
unusual in the history of most of the border region, will mean tremendous
population growth in the next 25 years. The border population would grow
from about 10.6 million in 1995 to more than 24 million persons by 2020. On
the Mexican side of the border the population would grow from 4.8 million to
almost 13.5 million, while the U.S. side would not even double in size.

On the U.S. side of the border, to continue recent trends to 2020 would
imply significant population growth, especially for Texas, which is projected to
more than double in border population. On the Mexican side, these projections
show that today’s metropolitan centers along the border would become very
large cities, especially in Baja California, Chihuahua, and Tamaulipas.

Can this happen? One approach to this question is to consider the demo-
graphic issues. Migration patterns are truly a key concern. A slowdown in
migration to border areas has two impacts. First, of course, the direct effect of
migration is reduced. However, with a lot of migration to the border that
includes women of childbearing ages and children, the migration patterns of
the past have contributed to future births. Consequently, if migration declined
there would be this secondary impact that would reduce growth rates. But, how
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might migration patterns change? On the Mexican side of the border, so long
as the northern frontier is a major source of jobs and remains relatively wealthy
in the eyes of Mexicans elsewhere in the country, then migration would likely
continue, as long as there is a “supply” of potential migrants from elsewhere in
Mexico.

It should be noted that Mexican national projections show slower population
growth in the next century, reflecting the late twentieth-century fertility
decline. Some of the current migration from Mexico to its border with the
United States is certainly a stepping stone for migration to the United States,
legal or undocumented. On the one hand, should the United States further
control immigration, either legal or undocumented or both, then immigration
levels would be reduced, and immigration contributes substantially to U.S.
border population growth. On the other hand, it should also be noted that bor-
der areas show outmigration to other areas of the United States. It is not known
if these are immigrants traveling on after a few years, or long-term residents
leaving the area. If these outmigrants to other parts of the country are indeed
recent immigrants, then reduced immigration to the United States would prob-
ably diminish the outflow to other parts of the country from border counties,
dampening the impact of lessened immigration on the balance of growth.

And just how does one control growth? Not well along the border, seems to
be the answer. When responding to these numbers, some individuals in the El
Paso area noted that there simply is not enough water to sustain the recent
growth patterns. Yet there is little evidence that the price of residential water in
Arizona, for example, has discouraged people from moving long distances to be
in the area. It is also politically unpopular for elected officials to constrain
employment growth along the border, a region desperate for new and better
jobs. Hence, it is unlikely that these officials, when faced with a choice, will not
vigorously pursue water resources to meet demand one way or another. Finally,
it must be remembered that along the border considerable growth is generated
by people who are born, grow up, and live out their lives in the area. It would
be difficult to tell these people that there is not enough water for them to live
where they were born.

Age Composition in 2020 for the High Series

Figure 12 presents the population pyramids for the border counties and
municipios summed to national totals for 2020 under the assumption of no
change in migration patterns. The age distribution of the Mexican side of the
border would continue to host a considerably younger population than the
U.S. side. In absolute numbers, U.S. totals would exceed Mexican totals only
at the highest ages. A continuation of recent migration patterns ensures further
population growth as the Mexican pyramid retains a high degree of demo-
graphic momentum.
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Figure 12: Border Region Population Pyramid 2020 (High Series)
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Figure 13: Border Region Population Pyramid 2020 (Medium Series)
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Medium Series: Migration Trended in Half

Again, summary data are presented in Table 3 and detailed data are provided in
Appendix B, Table B4.1, and Table B4.2.

Reducing migration rates by half diminishes projected population growth
along the border through 2020 by about 4.5 million persons, with a new total
along the border of about 19.5 million persons, up from 10.6 million in 1995.
Therefore, even a sweeping and substantial reduction in migration would not
eliminate the growth prospects for the future as the border population would
almost double in the next 25 years from the beginning of the projection.

Table 3: Medium Series—Border Population, 2000-2020

Area 2000 2010 2020
Border Total 12,125,349 15,397,769 19,460,216
U.S. Subtotal 6,438,616 7,604,430 8,957,026
California 2,932,628 3,263,538 3,622,559
Arizona 1,150,557 1,339,554 1,542,858
New Mexico 217,834 269,187 328,292
Texas 2,137,597 2,732,151 3,463,317
Mexico Subtotal 5,686,733 7,793,339 10,503,187
Baja California 2,129,078 2,957,489 4,043,896
Sonora 533,897 742,290 988,882
Chihuahua 1,320,454 1,833,626 2,507,297
Coahuila 293,081 420,266 601,216
Nuevo Leon 19,637 22,998 26,586
Tamaulipas 1,390,586 1,816,670 2,335,310

Low Series: Zero Migration from 1995 Onward

Figure 13 is a graphic representation of the expected population growth along
the border under the assumption that net migration becomes zero in 1995, an
unlikely assumption, but illustrative nonetheless. Under this draconian sce-
nario, all growth is produced from the balance of births and deaths; yet the total
border population would still grow by almost five million persons, or about 50
percent, by the year 2020. About 3.1 million of this growth will occur on the
Mexican side of the border, reflecting its relatively greater demographic momen-
tum. Appendix B, Table B5.1, and Table B5.2 contain the detailed results for
counties and municipios. Along the entire border, only tiny Jeff Davis County
in Texas would be projected to experience population decline from 2,067 per-
sons to 2,021 persons between 1995 and 2020.
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Figure 14: Border Region Population Pyramid 2020 (Low Series)
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SUMMARY AND IMPLICATIONS

Evaluation of demographic and economic information on the U.S.-Mexican
border is a matter of perspective. From the U.S. national view, the U.S. side of
the border, (excepting San Diego) is a Third World region with high unem-
ployment, low wages, low educational levels, and relatively rapid population
growth fueled by both birth rates and migration from across the border. From
the perspective of U.S. border residents gazing across to the Mexican side, the
view is of uncontrolled and unconstrained population growth and a host of seri-
ous infrastructure problems including water, sewer, roads, schools, hospitals,
and environmental concerns. However, if one were to look at the Mexican side
of the border from the perspective of much of Mexico, it is a place of opportu-
nity with booming employment growth and rapid urbanization, adjacent to
U.S. shopping and entertainment. No wonder Mexicans continue to move to
the border, joining a population already growing due to relatively high birth
rates. It is no wonder that some come to the United States, since it is just a step
forward in the chain of migration patterns, joining a culturally and ethnically
similar land one political boundary away. This pattern might be stopped, sup-
posing the border could truly be closed But the fact for planning is that these
patterns have a long history and there is no reason to expect some sudden
change.
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Projecting population is not difficult as a mathematical exercise, and evalua-
tion of these projections is a matter of evaluating the various assumptions. The
border population will grow even in the absence of migration, and certainly the
resources and the environment will be strained further. Population growth of
50 percent along the border by 2020 is—short of war or natural disaster or
some incredible unforseen change in patterns of birth and death—a certainty.
Modern death rates are low, and birth rates are simply higher than the very low
rates in the general U.S. population. Mexican birth rates have already dropped
considerably, but scepticism about major further reductions is appropriate. The
figure of 50 percent increase in population requires one to imagine no further
migration to the region, and certainly the post-1995 data available indicates
that this is not happening.

Should migration patterns maintain themselves for another 25 years, the
impacts are nothing short of astounding. Imagine El Paso (Texas), Ciudad
Judrez (Chihuahua), and Las Cruces (New Mexico) as a single metropolitan
center of almost six million persons. Local officials who have seen these projec-
tions respond simply that “there is not enough water,” a problem that is of con-
cern along many miles of the U.S. border with Mexico. But, shutting off the
flow of people is not an easy task and most often local governments scramble
to meet already unmet demands for services, and so it would seem prudent to
plan for substantial population growth on the border, and the attendant grow-
ing pains.

If one sides with Adam Smith in thinking the growth of population is the
measure of the wealth of nations, then there is little cause for concern. Howev-
er, a more realistic view of history, evaluating the current situation, and pro-
jecting future scenarios leaves reason for concern, for this is not a bright and
shining region, at least by the standards of much of the United States. Where
will the employment growth come from and will it continue to be of marginal
wage levels? Where will water, sewage treatment, and other resources come
from, and, particularly, what will be the source of capital for major infrastruc-
ture additions in the future? It remains to be seen whether these problems will
be noted at the respective federal levels or left to state and local governments,
with attendant expectations about their capacities to cope.
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APPENDIX A
Projection Methodology

The population projections have been prepared using cohort-component
methodology, which means that births, deaths, and migration components are
projected separately for each of the 18 age groups (0—4 through 85 and over)
for males and females separately (the cohorts). The projection methodology
requires use of detailed age and sex information from each country in 1990 and
1995. Both countries conducted censuses in 1990. In 1995, Mexico conduct-
ed a census while the U.S. Census Bureau published detailed population esti-
mates, by age and sex, for all U.S. counties for 1995. The Mexican census sys-
tem, unlike the United States, reported persons for whom age is unknown. In
the 1990 and 1995 Mexican data series used to prepare the projections,
“unknown age” persons were allocated to age groups 20 and over according to
a procedure recommended in the international demographics literature.

An important feature of the projections is that the same methodology has
been used for both counties and municipios. However, this means that the
methodology must be workable for both sides of the border and so some tech-
nical compromises must be made. Thus, for example, demographers prefer to
project births using detailed age-specific fertility rates. Such rates are not uni-
formly available along the U.S.-Mexican border, thus, another method was
mandated that would be uniformly applicable. The projection methods require
only two census period counts or estimates, by age and sex, and survival rate
information. The projection intervals are five years at a time.

Birth Projection

In each county and municipio the ratio of children 04 years of age divided by
the population of women at ages 1549, the childbearing years, is calculated.
These child-woman ratios from 1995 are held constant through the year 2020
in all three series (low, medium, and high), and are applied to the projected
future population of women at the childbearing ages after calculating deaths
and migration during the projection period. The ratios produce “births” over
the five-year projection interval, and thus produce 0—4 year-olds at the end of
the projection interval.

Death Projection

For the United States, Census Bureau projections of survival rates and life

expectancy rates by age and sex available in published documents have been
used. These U.S.-level projections of mortality rates trend slowly downward
over the entire period to 2020. For Mexico, United Nations information on
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Mekxican life expectancy rates, and survival rates by age and sex corresponding
to various levels of life expectancy rates have been used. The Mexican death
rates for males and females trend downward only to the year 2000 and then are
assumed to remain constant at that level into the future. This assumption has
more to do with technical constraints of available information than a real fore-
cast, and the projections would probably be slightly low as a result of likely con-
tinuing improvements in reducing mortality after 2000 in Mexico. But, in pro-
jections, deaths are usually not a major source of error, at least in areas
experiencing substantial migration and strong demographic momentum as does
the border region. '

Migration Projection

Migration rates are produced first for the period from 1990 to 1995 using a
procedure known as “residual estimation.” The technique can be easily illus-
trated. Imagine a county or municipio that had 1,000 males aged 10-14 years
in 1990. Application of the survival rate previously discussed would yield an
expected count of 992 males aged 15-19 years in 1995 in the absence of migra-
tion. Should the 1995 data show 1,100 males at ages 15-19, the residual esti-
mate of net migration (the balance of in- and outflows) for this cohort would
be 108 migrants coming into the area, and the rate would be 108 divided by
the initial population of 1,000 males ages 10-14. This calculation is done for
all age-sex groupings, with special procedures needed to handle the 85 and over
population. Also, the “births” discussed earlier are not subject to migration
directly, although, since the “mothers” are subject to migration, the child-
woman ratio technique will reflect the parental migration patterns.

This residual estimation technique is sensitive to problems of undercount
when one period has substantially more or less undercount than the second
period. Using the aforementioned migration example, some of the presumed
108 migrants that were estimated may simply be people who were not counted
in 1990 but were captured by the 1995 figures. Correcting such a count differ-
ential would be a major undertaking and perhaps not even possible for the
entire border region.

Three projection series have been prepared and they differ only with respect
to the migration assumptions.

High projection series

While labeled “high,” this set simply assumes a continuation of the migration
rates by age and sex which were experienced in each county and municipio in
the 1990 t01995 period. The baseline for judging the results is to consider
whether the trends in the early 1990s would continue through 2020. In some
areas, migration rates were very high and, indeed, by 2020 the population con-
sequences are profound. The combined El Paso, Cuidad Judrez, and Las Cruces
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metropolitan area would grow to nearly six million persons, which raises ques-
tions about whether or not such rates can possibly continue. However, San
Diego in the early 1990s was in a slump, and current evidence suggests that the
period between 1990 and 1995 is too conservative for forecasting the future.

Medium projection series

The migration assumption for this series is that migration rates fall to 75 per-
cent of the 1990-1995 levels during the period between 1995 and 2000 and
continue to fall to 50 percent in 2000 and beyond. Thus, the rates trend toward

zero from either positive or negative levels, and level off at half of the
1990-1995 rates from 2000 onward.

Low projection series

The low series is not a forecast but demonstrates an important point after cal-
culating the results. In the low series, migration rates were set to zero immedi-
ately after 1995. While hardly realistic, the value of such a series is that all pro-
jected population growth in the future comes solely from the difference
between births and deaths, and the results demonstrate that the border region
will continue to grow even if there is no migration growth.
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APPENDIX B
Table B1.1: Total Population—U.S. Border Region
Area 1980 1990 1995
San Diego 1,861,846 2,498,016 2,626,714
Imperial 92,110 109,303 141,082
California (subtotal) 1,953,956 2,607,319 2,767,796
Yuma 90,554 120,739 136,088
Pima 531,443 666,880 755,273
Santa Cruz 20,459 29,676 36,372
Cochise 85,686 97,624 110,423
Arizona (subtotal) 728,142 914,919 1,038,156
Hidalgo 6,049 5,958 6,262
Luna 15,585 18,110 22,578
Dofa Ana 96,340 135,510 160,001
New Mexico (subtotal) 117,974 159,578 188,841
El Paso 479,899 591,610 678,629
Culberson 3,315 3,407 3,231
Hudspeth 2,728 2,915 3,143
Jeff Davis 1,647 1,946 2,067
Presidio 5,188 6,637 7,806
Brewster 7,573 8,681 9,074
Terrell 1,595 1,410 1,314
Val Verde 35,910 38,721 42,485
Kinney 2,279 3,119 3,371
Maverick 31,398 36,378 45,219
Dimmitt 11,367 10,433 10,501
Webb 99,258 133,239 172,386
Zapata 6,628 9,279 10,876
Starr 27,266 40,518 52,214
Hidalgo 283,229 383,545 482,461
Cameron 209,727 260,120 307,869
Texas (subtotal) 1,209,007 1,531,958 1,832,646
Border Region Total 4,009,079 5,213,774 5,827,439

Source: U.S. Department of Commerce 1983; 1993; and 1998.
Note: Tables B3.2-B5.2 components may not add to totals due to rounding.
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Table B1.2: Total Population—Mexican Border Region

Area 1980 1990 1995
Tijuana 461,256 747,379 991,593
Tecate 30,540 51,556 62,546
Mexicali 510,663 601,938 696,033
Baja California (subtotal) 1,002,459 1,400,873 1,750,172
San Luis Rfo Colorado 92,791 110,531 133,141
Puerto Pefiasco-P.E. Calles 26,754 36,353 37,491
Caborca 50,453 59,159 64,511
Altar 6,027 6,457 7,120
Saric 2,250 2,109 2,265
Nogales 68,075 107,937 133,489
Santa Cruz 1,587 1,472 1,399
Cananea 25,323 26,932 29,256
Naco 4,441 4,643 4,901
Agua Prieta 34,378 39,119 56,231
Sonora (subtotal) 312,079 394,712 469,804
Janos 8,904 10,896 10,772
Ascensién 11,985 16,360 19,646
Judrez 567,369 798,500 1,011,787
Guadalupe 7,774 8,439 8,941
Praxedis G. Guerrero 8,874 9,053 9,580
Ojinaga 26,420 23,909 23,509
Manuel Benavides 4,164 2,794 2,324
Chihuahua (subtotal) 635,490 869,951 1,086,559
Ocampo 9,000 7,853 7,485
Acufa 41,947 56,335 81,528
Jiménez 8,636 8,254 9,280
Piedras Negras 80,291 98,184 116,147
Nava 8,684 16,916 20,444
Guerrero 2,314 2,373 2,135
Hidalgo 751 1,220 1,269
Coahuila (subtotal) 151,623 191,135 238,288
Anshuac 16,475 17,312 18,276
Nuevo Ledn (subtotal) 16,475 17,312 18,276
Nuevo Laredo 203,285 219,465 275,060
Guerrero 4,191 4,510 3,972
Mier 6,382 6,242 6,240
Miguel Alem4n 19,600 21,323 22,366
Camargo 16,014 15,042 15,265
Gustavo Dfaz Ordaz 17,830 17,704 15,632
Reynosa 211,411 282,666 337,052
Rfo Bravo 83,523 94,010 100,370
Valle Hermoso 48,342 51,305 55,284
Matamoros 238,839 303,295 363,486
Tamaulipas (subtotal) 849,417 1,015,562 1,194,727
Border Region Total 2,967,543 3,889,545 4,757,826

Source: INEGI 1998.
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Table B2.1: Percent Change in Population—U.S. Border Region

Implied
Area 1980-1990 1990-1995 1990-2000
San Diego 34.2 5.2 10.3
Imperial 18.7 29.1 58.1
California (subtotal) 33.4 6.2 12.3
Yuma 333 12.7 25.4
Pima 25.5 13.3 26.5
Santa Cruz 45.1 22.6 45.1
Cochise 13.9 13.1 26.2
Arizona (subtotal) 25.7 13.5 26.9
Hidalgo -1.5 5.1 10.2
Luna 16.2 24.7 49.3
Doiia Ana 40.7 18.1 36.1
New Mexico (subtotal) 35.3 18.3 36.7
El Paso 23.3 14.7 29.4
Culberson 2.8 -5.2 -10.3
Hudspeth 6.9 7.8 15.6
Jeff Davis 18.2 6.2 124
Presidio 279 17.6 35.2
Brewster 14.6 4.5 9.1
Terrell -11.6 -6.8 -13.6
Val Verde 7.8 9.7 19.4
Kinney 36.9 8.1 16.2
Maverick 15.9 24.3 48.6
Dimmitt -8.2 0.7 1.3
Webb 34.2 29.4 58.8
Zapata 40.0 17.2 34.4
Starr 48.6 28.9 57.7
Hidalgo 35.4 25.8 51.6
Cameron 24.0 18.4 36.7
Texas (subtotal) 26.7 19.6 39.3
Border Region Totals 30.0 11.8 23.5

Source: Author calculations from Table B1.1.
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Table B2.2: Percent Change in Population—Mexican Border Region

Implied
Area 1980-1990 1990-1995 1990-2000
Tijuana 62.0 32.7 65.4
Tecate 68.8 21.3 42.6
Mexicali 17.9 15.6 31.3
Baja California (subtotal) 39.7 249 49.9
San Luis Rfo Colorado 19.1 20.5 40.9
Puerto Pefiasco-P.E. Calles 35.9 3.1 6.3
Caborca 17.3 9.0 18.1
Altar 7.1 10.3 20.5
Saric -6.3 7.4 14.8
Nogales 58.6 23.7 47.3
Santa Cruz -7.2 -5.0 -9.9
Cananea 6.4 8.6 17.3
Naco 4.5 5.6 11.1
Agua Prieta 13.8 43.7 87.5
Sonora (subtotal) 26.5 19.0 38.0
Janos 224 -1.1 -2.3
Ascensién 36.5 20.1 40.2
Judrez 40.7 26.7 53.4
Guadalupe 8.6 5.9 11.9
Praxedis G. Guerrero 2.0 5.8 11.6
Ojinaga 9.5 -1.7 -3.3
Manuel Benavides -32.9 -16.8 -33.6
Chihuahua (subtotal) 36.9 249 49.8
Ocampo -12.7 -4.7 9.4
Acufa 34.3 447 89.4
Jiménez -4.4 124 249
Piedras Negras 22.3 18.3 36.6
Nava 94.8 20.9 417
Guerrero 2.5 -10.0 -20.1
Hidalgo 62.5 4.0 8.0
Coahuila (subtotal) 26.1 24.7 49.3
Anghuac 5.1 5.6 11.1
Nuevo Leén (subtotal) 5.1 5.6 11.1
Nuevo Laredo 8.0 25.3 50.7
Guerrero 7.6 -11.9 -23.9
Mier 2.2 0.0 -0.1
Miguel Alem4n 8.8 49 9.8
Camargo -6.1 1.5 3.0
Gustavo Dfaz Ordaz -0.7 -11.7 -234
Reynosa 33.7 19.2 38.5
Rio Bravo 12.6 6.8 13.5
Valle Hermoso 6.1 7.8 15.5
Matamoros 27.0 19.8 39.7
Tamaulipas (subtotal) 19.6 17.6 35.3
Border Region Total 31.1 22.3 44.6

Source: Author calculations from Table B1.2.
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