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Foreword

As past managing director of SCERP and attendee at all 10 Border
Institutes, I feel privileged to provide this brief overview on progress
made and challenges lingering and emerging for the U.S.-Mexican
border environment since 1998.
The vision we articulated for the first Border Institute was
straightforward:
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 residents with a satisfactory quality of life through enhanced
employment, education, and business opportunities.

Border Institute I participants made 14 recommendations that
focused on key areas such as capacity building, financial systems,
urban planning, economic development, education, and quality of
life. In particular, one recommendation that stands out dealt with the
importance of applied environmental research:

It is 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 standards,
sampling, and analytical methodology.

SCERP’s practical, applied approach to border environmental chal-
lenges has been key to the progress made in these areas in the years
since Border Institute I. A basic component of this approach was
engaging key policy networks over the years (through events such as
the Border Institute series) to bring applied research to key stakehold-
ers and also to listen closely to these stakeholders’ concerns. In partic-
ular, analysis of border demographics and population trends garnered

Xi
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the attention of policymakers with a clear and compelling storyline:
increasing population in an area of finite resources, particularly water.
And as will be apparent in this volume, SCERP researchers continue
to make important strides in a majority of these areas.

Both before and after this vision was articulated at Border Institute
I, the border region witnessed (some may say endured) some slow but
persistent trends as well as some truly transformative events. These
include the 1983 La Paz Agreement between the United States and
Mexico and the various programs that followed this agreement includ-
ing the Integrated Border Environmental Plan (IBEP) for the U.S.-
Mexico Border Area, Border XXI, and Border 2012. In addition, the
border underwent important developments, including demographic
momentum with few perturbations in the overall trend; recessions
small (2000) and large (2008-2011); enhanced migration enforcement
and lack of immigration reform; droughts and floods; new fuels but no
new refineries; and the lining of the All-American canal, to name but
a few of what can only be characterized as very significant events.

While the United States and Mexico have made great strides in
collaborating on difficult issues of binational environmental chal-
lenges, what is now clear in retrospect is that the sheer scale and
number of challenges facing the border region are truly impressive.
These are not small hurdles to overcome and, for the most part, the
border environment and therefore the citizens of the border commu-
nities suffer more today than in 1998.

Though we may have underestimated the size of the challenges
facing the border region, we feel that the Border Institute series has
been well worth the effort. The numerous, excellent chapters in this
particular volume range from strategic binational issues (security
concerns stand out, particularly since 2001) to close analyses of
particular subregions of the border region. Together they provide a
detailed and very compelling analysis of a broad range of key chal-
lenges facing not only the border region but the United States and
Mexico more generally for the next two decades.

D. Rick Van Schoik

Director

North American Center for Transborder Studies
Arizona State University

Former SCERP Managing Director

xii



Preface and Acknowledgments

This monograph is the result of Border Institute X, “The U.S.-
Mexican Border and a Sustainable Environment in 2030,” held in Rio
Rico, Arizona, March 8-10, 2010. The tenth Institute continued a
tradition of focused discussion on key U.S.-Mexican border environ-
mental issues among a wide variety of border stakeholders, including
researchers, public policy analysts, and government officials at vari-
ous levels.

This type of discussion is more important now than ever before, as
the title of this volume suggests. The United States and Mexico have
entered a new and highly complex phase of their binational relation-
ship characterized by both progress and challenges. While security
remains at the top of the list in terms of binational discussion on
public policies, clearly environmental factors are key areas of long-
term concern. Water is at the top of a large list of primary concerns
and has the potential to actually replace security as the top item on
the binational agenda in the coming years.

SCERP and its research network have articulated a deep and sus-
tained interest in a number of important and highly interrelated envi-
ronmental concerns for many years, and we hope that this monograph
continues this tradition of long-term thinking. We have learned
a great deal from SCERP researchers over the years, and the work
featured in this monograph is no exception. The chapters in this vol-
ume, which formed the foundation of the discussions held at Border
Institute X, were commissioned with both a long-term vision and an
eye on the unique moment in history that we are currently living.

A number of key individuals made Border Institute X success-
ful. The support of our principal partners has been very important;
we would particularly like to thank our EPA Program Officer Jerry
Kurtzweg of the Office of Air and Radiation for his ongoing support
and active participation in SCERP initiatives. In addition we would
like to express our gratitude to Bertha Herndndez, Devon Howard,
and Scott Wagner of the Institute for Regional Studies of the
Californias for their extensive efforts in making both Border Institute
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X and this monograph possible. We would also like to thank Sara
Sonnenberg of the North American Center for Transborder Studies
at Arizona State University for her assistance with Border Institute X
planning and logistics.

A summary at the end of this volume describes the several excel-
lent presentations given by keynote speakers at various points in
the Institute. These include presentations by Sally Spener of the
International Boundary and Water Commission; Principal Officer
of the U.S. Consulate in Nogales, Sonora, John Dinkelman; Héctor
Vanegas of the San Diego Association of Governments (SANDAG);
Maria Elena Giner, Managing Director of the Border Environment
Cooperation Commission; Carlos de la Parra of El Colegio de
la Frontera Norte; and Lisa Almodovar of the USEPA Office of
International Affairs.

We thank these and all of the participants in Border Institute X.
We believe that through their participation at this and previous insti-
tutes, we have added much to the binational discussion through the
unique opportunities presented by discussing environmental issues
along the U.S.-Mexican border.

Paul Ganster
SCERP Monograph Series Editor

Erik Lee

Associate Director

North American Center for Transborder Studies
Arizona State University
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U.S.-Mexican Border Population
Projections

Roberto Ham-Chande and Raiil S. Gonzdlez Ramirez

OVERVIEW

Due to the proximity of Mexico and the United States, close
social, economic, and political relationships have always existed.
Demographic relationships are particularly important. For example,
almost all of the Mexican-origin population that lives outside of
Mexico resides in the United States, which is primarily due to sig-
nificant migration. This demographic dynamic has always been based
on economic, political, and regional circumstances that are a part of
both countries’ history. This demography will also be an essential
part of the two countries’ shared future. The study and evaluation of
this shared demography are necessary for both countries, which have
common interests that require binational collaboration.

There are regional considerations within demography; in this
regard, the border region is of particular importance. The border
region is characterized by daily, frequent, intense, and international
interactions. This border reality and the need for planning create the
need for projections that allow for the construction of demographic
scenarios. Components such as mortality, fertility, and migration
all play a role in economic and social variables such as employment,
health care, spatial distribution, urbanization, and natural resource
and environmental management. These variables and projections
should not be understood as the aggregate of parameters between the
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northern border region of Mexico and the southern border region of
the United States, but rather should be considered in terms of the
interactions between the two regions.

As is the case with any demographic projection, the point is not
to predict the future but rather to construce likely scenarios. These
scenarios then allow for the identification of policies and programs
to pursue sustainable development. This essay proposes a series of
topics and concepts for consideration prior to the implementation
of public policies.

Key ELEMENTS OF BORDER DEMOGRAPHICS

The first step is to define the border region. Due to the urban con-
centration, social organization, and economy of the border, as a
starting point the grouping of the eight principal binational urban
systems will be considered as “the border.” For this essay, Tijuana-
San Diego and Ciudad Judrez-El Paso are examined. The review of
these two binational urban systems will serve as a starting point to
develop an analysis of the other principal border urban areas in a
future project.

The social and economic dynamics of the border are additional
key aspects to consider. Significant differences exist between the
urban systems on either side of the 3,200-kilometer-long border.
These differences include demographic size, the type of economic
activities, the geographic medium in which they are settled, and the
social and ethnic composition (USMBHA 1994). These differences,
in turn, generate differences within the structures and dynamics of
their populations. In this essay, a methodology to evaluate each case
from a demographic perspective is proposed, developing projections
and analyzing the structures of each urban system.

Another key element to consider is the populations that are
used to generate the estimates and assumptions. For each case,
the projection base will be the cities’ 2005 populations and their
age and sex structures. The population projections will be made
by applying the demographic component method. From a techni-
cal perspective, an established model and applications to process
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these projections will be used. As is the case with all projections,
developing a hypothesis regarding the future behavior of the vari-
ous components will be critical.

Ethnicity is a fundamental aspect of the social analysis of the U.S.
population. From the ethnicity point of view, the border cities of
northern Mexico could be considered as simply “Mexican.” But in
the southwestern United States, ethnic diversity is quite relevant. It
is important to clearly distinguish between the Mexican-origin popu-
lation and the rest of the population, which is mainly Caucasian.
The methodological challenge is how to deal with the demographic
components of each group, how to consider the interactions between
groups, and what their cross-border interactions are.

Natural growth is also a key element of population projections.
Mortality and fertility are the biological components of demo-
graphic dynamics. Here, we seek to understand the levels of each
component and what differences exist between northern Mexico and
the southwestern United States, throughout the border, and on the
U.S. side between the Mexican-origin population and the rest of the
population.

One of the main traits of the U.S.-Mexican border is the move-
ment of the population toward the region and within the region.
With respect to migration as a social component of demography,
the levels and differentials have very special connotations. We will
therefore consider (1) the internal migration within the northern
border region of Mexico; (2) migration from the northern border of
Mexico toward the southern border region of the United States; and
(3) internal migration along the southern border of the United States
of both Mexican origin and others (Figure 1).

Additional important aspects to consider are the techniques and
the assumptions for estimating future population. The numeric
instruments of population projections are automatic for the most
part. What really counts is the future hypothesis, both in terms of
its feasibility and, above all, its applicability in order to avoid unde-
sirable scenarios and promote better future scenarios. In terms of
fertility and mortality rates, the inertia within the phenomena and
the sensitivity in terms of change have less significant effects than
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Figure 1. Population Movements in the
U.S.-Mexican Border Region

USA

3order

Mexico

Source: Authors.

migration. The relevant discussion, then, centers on the future of
migration. Under the current circumstances, the elements that condi-
tion migration are employment and family unit.

Finally, once the scenarios have been built and discussed from a
demographic and economic point of view, the effects on other vari-
ables that have to do with industrial activity, urbanization, energy
use, environment, biodiversity, natural resources, water usage, public
health, sanitary services, poverty, and climatic change are considered.
Then, the concept of “carrying capacity” and what its limits are
for physical, social, and economic sustainability are examined. An
interdisciplinary research project to be undertaken with a group of
researchers from diverse institutions is proposed here.

In summary, the estimates are focused and centered on specific
places within the border region. In addition, the population within
the southwestern United States has ethnic characteristics that are
important and must be considered separately from the Mexican-origin
population. And, finally, key demographic components such as mor-
tality and differential birthrate, as well as what is perhaps the most
important component—migration—must be taken into account.
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DATA AND METHODS

This paper focuses on both the Tijuana-San Diego region at the
extreme western end of the border region and the Ciudad Judrez-El
Paso region, which is practically in the middle of the border. These
two regions include an important part of the border population. San
Diego County has the largest ethnic diversity of all border counties.
El Paso County has a large percentage of Hispanic residents; accord-
ing to the U.S. Census, Hispanics make up around 81.8% of the
total population of the county,! and of this percentage, 84% are of
Mexican origin, according to the Texas State Data Center and Office
of the State Demographer.?

The population projections are based on official data from the
second census carried out by the National Institute of Statistics,
Geography and Information in 2005 (Instituto Nacional de
Estadistica, Geografia e Informdtica~INEGI), the 2000 census in
Mexico, and the American Community Survey and estimates done
by governmental agencies from the United States that are principally
based on information from the U.S. Census Bureau. To carry out
the projections, the FIVFIV program from the Office of Population
Research at Princeton University was used. This program was origi-
nally designed by Frederic C. Shorter, and was later developed by
Frederic C. Shorter, Robert Sendek, and Yvette Bayoumy. The pro-
gram utilizes the demographic components method to perform esti-
mates based on researcher assumptions regarding mortality, fertility,
and migration.

The population projections imply making assumptions with regard
to the future development of the demographic components. In both
Mexico and the United States, mortality has decreased to generally
low levels. Both California and Baja California reflect this develop-
ment, with the main differences being in infant mortality. In 2005,
there were 13.38 deaths for each thousand babies born alive in
Baja California and 5.30 deaths per thousand babies born alive in
California.

With respect to birthrate, the policy on birth control that Mexico
has had for almost 40 years has achieved an important reduction in
the number of live births within Mexico; the current level is approxi-
mately two children per woman. In the case of Baja California and
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Chihuahua, it is estimated that, in 2005, women had a global birth-
rate of 2.18 and 2.34 children per woman, respectively.3 For the same
year in the state of California, there was an equivalent level of 2.19
children per woman (State of California Department of Finance).
For Texas, in 2000, the birthrate was 1.92 for white non-Hispanic
females and 2.85 for Hispanic females.4

Because of the low death and birth rates in Mexico and the United
States and the fact that there is no expectation of significant changes
within this natural component of demographic growth, for the pur-
poses of our projections we will keep the levels shown throughout the
2005-2030 period constant. The possible bias due to this assumption
is relatively low.

The future evolution of migration is a different story. Contrary
to the stability of birth and death rates, it is very difficult to predict
the behavior of the social component of demographic growth. This
is because migration can change from one period to another, since it
is more sensitive to policies and actions undertaken by governments
on both sides of the border. The approval of a particular migration
policy can provoke a substantial increase in the flow of migrants,
as occurred with the Immigration Reform and Control Act (IRCA)
in 1986. Other examples include Operation Hold the Line and
Operation Gatekeeper in the 1990s. These policies—which consisted
of the construction of multiple walls along the border in El Paso and
San Diego—redirected the flow of migrants toward areas that are
more difficult to access and therefore more dangerous. The extreme
conditions of the new routes through which undocumented migrants
had to pass increased the risk of loss of life.

Two possible scenarios will be constructed in which birth and
death rates are constant. In one scenario, it will be shown how popu-
lation would grow if the migration levels were kept constant and, in
the second one, estimates will be made that are based on an increase
in migration rates toward the regions of Tijuana and San Diego.
Specifically, with regard to El Paso, the Texas State Data Center made
estimates taking into consideration five alternative scenarios based on
assumptions regarding migration; for this project, only two of them
are considered. These include the “0.5 Scenario,” which assumes that
migration will be 50% of levels during the 1990s (though it is very
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unlikely that it will return to these levels). The “2000-2007 Scenario”
looked at tendencies after the year 2000, particularly those related to
migration patterns with regard to age, sex, and ethnicity.

Ciudad Judrez has experienced significant violence in recent years.
This has affected migration patterns, and it is assumed that migration
to the city has been pushed to other cities in Mexico and the United
States. Nevertheless, two possible migration patterns for this city will
be considered, assuming that the current levels of violence will not last
forever and will even end or significantly diminish at some point. The
first assumption is based on migration rates to the city that are close to
zero. The second assumption is based on migration recovering slightly.

It should be noted that the estimates made for each year ending in a
5 or a 0 between 2005 (base) and 2030 (end of the projection) are orga-
nized by five-year age groups and separately for each sex and each city.

ReEsuLTS

The first estimates for the 2005-2030 period for Tijuana and San
Diego were undertaken assuming that the three main demographic
phenomena remain constant during the period. Upon the death
rate diminishing, as stipulated by the National Population Council
(Consejo Nacional de Poblacién—~CONAPO), and upon the levels of
migration being constant, such as were found in 2005, the popula-
tion will continue to grow rapidly throughout this entire period,
with high growth rates (Table 1). According to these estimates, the
population of Tijuana will increase from 1.2 million to almost three
million inhabitants, with an annual growth rate above 3% through-
out the entire period.

This growth rate is based primarily on migration flows not dimin-
ishing, since in the best of scenarios it will remain constant. However,
if the Mexican population increases its migration to Tijuana by only
an average of 10% for 25 years between 2005 and 2030, this will
translate into almost 50,000 more people than the estimate of only
constant migration.

In the case of San Diego, population growth is slow rather than
explosive. According to Table 2, the population for the county of San
Diego in 2005 just surpassed three million; for 2030, it is expected
to reach 3.95 million people. The estimates made by the California
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Department of Finance, which assume that the demographic com-
ponents (birthrate, death rate, and migration) will remain con-
stant show that there are currently around 3.2 million inhabitants,
of which 942,000 are Hispanic. By 2030, the population will be
3,950,757 people, with 1,323,845 residents being of Hispanic ori-
gin.> As can be observed, the annual growth rate just exceeds 1%.
Demographic change for Hispanics will move a bit faster, with a
1.8% annual increase for 2010-2020 and a 1.6% increase per year for
the 2020-2030 period.

The second scenario for San Diego County assumes that migration
will remain constant, based on the average level of migrants that San
Diego received for three years according to the American Community
Survey. The scenario estimates almost four million inhabitants for
San Diego County; more than one-fourth would be of Mexican ori-
gin. The population growth rate for San Diego County is, by this
estimate, only a bit higher than that calculated by the California
Department of Finance, assuming that the Mexican-origin popula-
tion would grow at an even faster rate. This would give the county
more than 1.1 million people of Mexican origin. The Mexican-origin
population is increasing its size within the overall ethnic composition
of San Diego; in 2005, it represented almost 26%, and for 2030 it is
expected that this proportion will surpass 27.7%.

In contrast, Table 3 shows that population projections for Ciudad
Judrez for the duration of the 2005-2030 period will grow at a slow
rate, slightly above 1% per year, and then slowly diminish. In overall
terms, there will be an increase of around 500,000 people within 25
years, assuming that total migration is equal to zero. If we assume
a slight recovery of total migration, it is expected that the Ciudad
Judrez population will increase by approximately 40,000 people in
addition to the first estimate.

Table 4 shows the projections for the County of El Paso. At first
glance, the total population growth rate in the “0.5 Scenario” follows
similar tendencies as those of Ciudad Judrez without migration, even
though the population is smaller to begin with. With an absolute
increase of a little over 302,000 people, El Paso will surpass one mil-
lion inhabitants, and for 2030 more that 82% will be of Hispanic
origin. In 2005, almost 72% of the population of El Paso was of

10
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Table 3. Ciudad Juarez Population Projections,
2005-2030

Source: Authors’ estimates.

Hispanic origin, which means that Hispanic participation within the
total population will increase by almost 10% (data not shown), keep-
ing in mind that a significant majority are of Mexican origin.

The “2000-2007 Scenario” shows minor growth rates for El Paso
County, including the population of Hispanic origin. The absolute
increase will not surpass 200,000; nonetheless, the proportion of
Hispanics also shows an increase from 78% to 89% (data not shown). In
general, it can be said that one of the “Hispanic” counties of the United
States will become even more Hispanic within the next 20 years.

CONCLUSIONS

In this essay, population growth tendencies for the municipalities
of Tijuana, Baja California, and Ciudad Judrez, Chihuahua, and for
the counties of San Diego, California, and El Paso, Texas, have been
analyzed. As mentioned earlier, these are not predictions but rather a
demographic panorama of what will happen if the population tenden-
cies in the U.S.-Mexican border region continue.

This panorama indicates that the population of Tijuana will con-
tinue to grow relatively rapidly, even when taking into account a
very low death rate and the birthrate reaching the replacement level.
The growth is in great measure due to the migration flows from
other states in Mexico. If these migration levels persist for Tijuana,
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by 2040 the city will more than double its current population. This
creates an urgent need for more rapid planning in order to satisfy the
growth in goods and services necessary to meet the needs of such a
dynamic population.

In contrast, the population of San Diego has a relatively low
growth rate, mainly because its birthrate is generally below the
replacement level. However, the Hispanic population—particularly
the Mexican-origin population—continues to increase its relative size
due to a higher birthrate and international immigration from Mexico.

A high rate of demographic growth is not foreseen for Ciudad
Judrez, which gives planners more time to provide the infrastructure
projects that will be needed over the next 20 years. The current vio-
lence makes it impossible to foresee a migration panorama other than
that of population loss due to security issues.

El Paso County has the least complicated of the scenarios due to its
decreasing population growth rate for both Hispanics and non-Hispan-
ics. It does not appear to be affected by the violence within Ciudad
Judrez. It is expected that El Paso’s demographic phenomenon will con-
tinue with the same tendency shown over the last couple of years.

The natural component of demographic growth is controlled by
low death rates and by birthrates at the population replacement level.
However, the social component of demographic growth, migration, is
very sensitive to social and economic events, which determine if its
effect diminishes or increases, causing increased pressure and short-
ages of public services.

Migration control is a task that is somewhat less than impossible.
The causes of this demographic phenomenon overwhelm govern-
mental programs, since they respond to the social and economic
infrastructure. However, the assumptions used in this project take a
more realistic approach than just assuming that migration decreases.
Economic and demographic conditions in Mexico do not favor such
an assumption. In times of economic crisis, Mexico’s population
tends to seek employment elsewhere. The North American Free Trade
Agreement (NAFTA) has not created the expected number of jobs nor
has it diminished the pressure to migrate to the United States. At the
same time, the introduction of capital investment into rural areas of
Mexico has replaced the traditional forms of production. Communal
lands are now sold or rented to large corporations, displacing
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low-skilled labor and causing increased migration from rural areas to
large cities in Mexico and to the United States (Delgado Wise 2006;
Garcia Zamora 2002).

All of this leads to the following questions:

1.

Are there sufficient land reserves in Tijuana as well as in San
Diego to handle such a population increase? In Tijuana, for
example, the Valle de Las Palmas region has begun to be devel-
oped and is forecasted to contain 250,000 residences for an
approximate total of one million people (with four residents on
average per houschold). However, a characteristic of Tijuana
is the lack of green areas such as parks and open air spaces.
When Valle de Las Palmas is developed with areas for parks and
green areas, financial and human resources must be assigned for
their maintenance, which is not always done. In the case of San
Diego, the San Diego Association of Governments (SANDAG)
has studies on topics related to population growth and natural
resources, as well as social, economic, and environmental fac-
tors, all of which indicate their concern about projected popula-
tion growth in the region.$

Do natural resources exist (especially with respect to water)
to satisfy growing demand while simultaneously covering cur-
rent unmet demand? The city of Tijuana currently has a water
supply sufficient for the next five years. Ongoing campaigns
to save water are focused on water for human usage, which
makes up only 10% of total usage, while over 80% of water is
destined for agricultural use.

Are there plans to address the soil, air, and water contamina-
tion that will be generated by the demographic growth of these
zones, especially within Tijuana and San Diego?

What will happen with other social aspects? For example, do the
economic conditions exist to generate the jobs that the new resi-
dents of the region will require? Is there sufficient land set aside
for educational centers at all levels? There is currently a branch
of the Autonomous University of Baja California in Valle de Las
Palmas, but school-age children make up the largest proportion
of potential students for the substantial population expected for

the area. The same questions regarding health and other services
should also be asked.
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These are some of the questions that arise with respect to projected
demographic growth within the region. They should be analyzed in a
binational and multidisciplinary manner with the purpose of design-
ing policies that address these problems.

ENDNOTES

1 heep://factfinder.census.gov/servlet/QTTable?-ds_
name=PEP_2008_EST&-qr_name=PEP_2008_EST_DP1&-geo_
id=05000US48141 (consulted 30 March 2010).

2 http://txsdc.utsa.edu/txdata/sfl/cnty_prof.php. El Paso (consulted
30 March 2010).

3 http://www.conapo.gob.mx/index.php?option=com_content&view
=article&id=125&Itemid=193 (consulted 15 March 2010).

4 htep://txsdc.utsa.edu/tpepp/2008projections/2008_txpopprj_txtot-
num.php (consulted 30 March 2010).

5 According to information from the 2000 Census for San Diego, it
is estimated that a little more than 80% of the Hispanic population
is of Mexican origin.

6 See www.sandag.org for an explanation of each one of the programs
to which effort and dedication has been applied.
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The Aging of the Border Population

Jim Peach

INTRODUCTION

Environmental issues of the U.S.-Mexico borderlands would attract
(and deserve) little attention in the absence of the region’s rapid pop-
ulation growth in the last half century. A relatively young population
has been a key factor in border region growth (Peach and Williams
2001; Anderson and Gerber 2008). In-migration and natural increase
fueled the border population boom. Migration and natural increase
are age-related demographic p<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>