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As Texas enters the new millennium, two
important trends are influencing regional eco-
nomic performance. Demographically, the state
population is rapidly becoming more ethnically
diverse, but many of the migrants from Mexico
and Central America have not graduated from
high school. Simultaneously, the majority of
new jobs continue to emerge in service seg-
ments of the Texas economy. Together, these
developments imply that large numbers of the
new entrants to the state labor market will find
it difficult to obtain above-average salaries.
High-salary positions are available in service
sectors, but they typically require education
beyond that of a high school degree.

It is widely recognized that income is posi-
tively correlated with education. The primary
link is through the improvement in human cap-
ital that results from the educational process
(Becker 1993). Education is not the only means
by which human capital can be improved, but it
is one of the most important. As economies be-
come more advanced, education’s role in en-
hanced worker productivity is fairly pronounced
(Becker 1993, Welch 1970). Given the widespread
evidence regarding education and income, greater
schooling achievement is probably essential if
the border region is to approximate the higher
earnings observed elsewhere in Texas.

The importance of potential income gains
to border economies is readily apparent. For
example, population growth was strong during
the 1990s in four of the border metropolitan
areas: Brownsville, El Paso, Laredo, and McAllen.
Accompanying that growth was substantial new
commercial activity, including large increases in
retail sales (Woods and Poole Economics, 2000).
Per capita income performance in these markets
was less encouraging. By the end of the decade,
all four ranked 305th or worse out of the 318
metropolitan areas defined by the Census Bureau.
These urban areas also lagged the rest of the
nation in educational attainment (Woods and
Poole Economics, 2000).

Recent work in regional economics has
attempted to quantify the relationship between
education and income at both state and county
levels (Ashenfelter and Krueger 1994, Domazlicky
et al. 1996, Sloboda 1999, Levernier, Partridge,
and Rickman 2000). These techniques can be
used to estimate income gains associated with
different schooling levels across Texas. As has
been documented elsewhere, one challenge
facing the state economy is unequal income
performance, especially in border areas (Sharp
1998, Sáenz 1999, Fullerton 2000). In 1998, for
instance, per capita incomes for Brownsville, El
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Paso, Laredo, and McAllen ranged between 50
and 65 percent of the state average of $25,370
(Diffley 1999). Overcoming those gaps will un-
doubtedly take years and depend in large meas-
ure upon increased schooling in each metropol-
itan economy. The latter assertion implicitly
assumes that higher paying jobs also materialize
via regional demand for labor, but such a pattern
is hardly unique during the postwar history of
the United States. In fact, the absence of skilled
workers may serve to discourage investment
flows from companies producing advanced
products.

To shed light on the links between educa-
tion and income performance, socioeconomic
data were collected for all 254 Texas counties
from the 1990 census and from the Regional
Economic Information System, both published
by the Department of Commerce. Cross-section
econometric modeling was used to estimate the
relationship between per capita income levels
and the various regressors. The regression out-
put was then used to simulate the impact of
higher graduation rates for border counties in
the state.

LITERATURE REVIEW

Several studies in recent years have exam-
ined the relationship between education and
regional income performance, but there have
been relatively few efforts to empirically quan-
tify this for Texas border counties. Given this, it
is important to review evidence reported for
other regions to provide a backdrop against
which the current effort can be compared. A
limited synopsis of similar studies follows.

Below-average graduation rates occur in
regions other than the border with Mexico.
Some of the most recent research on this topic
has been compiled for rural areas of the nation
where more than 14 percent of all families are
estimated to have lived in poverty in 1990
(Levernier, Partridge, and Rickman 2000).
Domazlicky et al. (1996) and Sloboda (1999)
concentrate on southern portions of Missouri
and Illinois, while Rickman (1993) examines a
southern section of Georgia. These studies offer
broad support for the association between
human capital and labor productivity docu-
mented in other papers (Ashenfelter and
Krueger 1994, Miller, Mulvey, and Martin 1995).
More specifically, failure to complete high
school is associated with statistically significant
negative impacts on per capita incomes in all
three regions considered in those states. In each
study, the impacts total several hundred dollars

on a per capita basis and several hundred mil-
lion dollars on a regionwide basis.

In Texas, issues involving education and
income are increasingly important (Crowder
1999). The population is rapidly becoming more
ethnically diverse and less educated (Murdock
1999). Concurrently, the number of well-paying
blue-collar jobs is falling, leaving service sector
positions as the best new-job opportunities for
Texans (Diffley 1999, Nakamura 2000). Impli-
cations for the state labor market are fairly
straightforward. Access to high-salary positions
will more frequently require education beyond
a high school degree.

As state labor markets in Texas have be-
come more service-oriented, regional income
distributions have suffered at the expense of
border areas (Sharp 1998, Sáenz 1999). Re-
versing these trends is feasible but is likely to be
a long-term process because it will entail im-
proving educational performance at a variety of
levels over several years (Buchner 1999, Dittmar
and Phillips 1999). Failure to address the task
quickly can only result in deepening problems
as information-age labor markets become
increasingly competitive (Cox and Alm 1999).

Despite the absence of immediate head-
line results from such endeavors, addressing 
the border region education shortfall will gen-
erate numerous economic benefits. Many of
these improvements will come as positive ex-
ternalities (Taylor 1999). First-best externali-
ties include higher wages, higher real estate 
values, more rapid employment growth, and
greater firm entry rates. Second-best externali-
ties from increased regional educational attain-
ment include higher community income levels,
lower crime rates, stronger tax bases, lower per
capita social transfer payments, reduced use 
of public health systems, lower poverty rates,
and greater attraction of extraregional private
sector investment.

While labor demand fluctuations will in-
fluence regional income opportunities, there is
widespread agreement that raising aggregate
human capital stocks improves economic well-
being. In some cases, econometric techniques
have provided empirical estimates of the dollar
value that can be generated by improving a
geographic area’s educational attainment. Pre-
liminary estimates also corroborate this type of
relationship in a cross section of states in Mexico
using 1990 census data for that economy (Mess-
macher Linartas 2000). To date, such an effort
has not been attempted for the border counties
of Texas. The following sections summarize the
procedures and results of such an exercise.
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DATA AND METHODOLOGY

Information on years of formal schooling
and degrees completed was collected for all 254
Texas counties. These data are available in the
social and economic characteristics information
files of the Census Bureau. Estimates of 1990
per capita income levels were also assembled
for each county, using revised estimates from
the Regional Economic Information System files
of the Bureau of Economic Analysis.

Previous regional income performance
studies used per capita income estimates as the
dependent variables in their equation specifica-
tions (Rickman 1993, Domazlicky et al. 1996,
Sloboda 1999). Explaining variations in border
per capita incomes requires expanding the inde-
pendent variable vector beyond that used in
those earlier efforts. This is because Texas’
demography is more heterogeneous than that of
other regions of the national economy. Among
other things, household sizes along the border
tend to be much larger than those in the rest of
Texas and the nation (Murdock 1999, Schick
and Schick 1991). Limited English language
skills in border counties also have been shown
to affect earnings performance (Dávila and
Mora 2000, Mora and Dávila 1998).

Right-hand-side regressors include the
percentage of adults in each county who are 25
or older and dropped out of high school, are 
25 or older and graduated from high school and
attended some college, and are 25 or older and
graduated from college. Increases in the per-
centage of high school dropouts are expected to
depress county incomes, while increments in
the percentages of both graduate categories are
likely to improve earnings. Also included among
the explanatory variables for each county are
the female labor force participation rate, the

percentage of the population 65 or older, and
the percentage 18 or younger. Increases in
female labor force participation should raise
county incomes. An ambiguous relationship
exists between the proportion of retirement-age
adults and income. Many of these persons drop
out of the labor force but simultaneously begin
receiving sizable transfer payments. As the per-
centage of youth increases in a county, per
capita income is likely to decline because indi-
viduals younger than 18 generally do not work
or hold only part-time positions.

Several demographic explanatory variables
that measure each county’s language character-
istics are also tested. English and bilingual lan-
guage skills are expected to increase per capita
incomes, while monolingual Spanish skills are
likely to reduce earnings in U.S. labor markets.
Geography and industry mix can also affect
income performance (Ciccone and Hall 1996,
Glaeser 1998). Three qualitative variables are
used to capture these possibilities. An urban
dummy for large counties with 1990 popula-
tions of 600,000 or greater is expected to co-
incide with higher earnings. A second dummy
for smaller metropolitan counties with popula-
tions ranging from 200,000 to 599,999 is antici-
pated to be associated with moderately higher
incomes. Finally, a border dummy is likely to
correspond with lower earnings performance.
Using the approach suggested by Peach and
Adkisson (2000), border counties are defined as
those immediately adjacent to Mexico. Variable
mnemonics are presented in Table 1.

Least-squares regression techniques are
used to estimate the various specifications
tested. Because of large divergences in Texas
county populations, residuals are tested for 
heteroskedasticity. For example, Harris County
had more than 2.8 million residents in 1990; at
the other extreme, Loving County had a popu-
lation of 106 in 1990.

The cross-section econometric estimates
quantify the relationships between education
and regional incomes across the state. County
per capita incomes are used as the dependent
variable. This choice is made because per capita
income estimates include wage and salary dis-
bursements as well as proprietor earnings, divi-
dend payments, and retirement transfers, all of
which are positively correlated with human capi-
tal. The regression estimates are used to exam-
ine border area impacts of changes in educa-
tional attainment. Because of minor reporting
and nonreporting errors, census data aggregates
for Texas county school achievement provide
imperfect measures of actual school district per-

Table 1
Variable Names and Definitions

Variable Definition

PCINC County per capita income level in 1990

HSDR25 Percentage of adults 25 or older that did not finish high school

HSGR25 Percentage of adults 25 or older that attended some college

COGR25 Percentage of adults 25 or older that graduated from college

POPGT65 Percentage of county population age 65 or older in 1990

POPLT18 Percentage of county population age 18 or younger in 1990

PCTENGL Percentage of monolingual English households for county in 1990

PCTBLNG Percentage of bilingual households for county in 1990

PCTSPNH Percentage of monolingual Spanish households for county in 1990

URBAN Dummy = 1 if 1990 population exceeds 599,999; zero otherwise

BORDER Dummy = 1 if county is adjacent to Mexico; zero otherwise
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formance (Murdock 1999). The county census
estimates do offer, however, one means by
which to analyze potential gains. Impacts can
also be calculated for more broadly defined
regions of the state, such as the Panhandle, the
Hill Country, the Metroplex, and so forth.
Results for the border regions are of particular
interest, given existing economic and demo-
graphic differences between these counties and
Texas as a whole.

One possible weakness of the approach
selected should be pointed out. As with earlier
studies of other regions, the methodology
employed implicitly assumes the quality of
schooling is equal across all 254 counties in the
state. This is probably not the case in a state as
large and diverse as Texas. Whether such differ-
ences significantly weaken the results shown
below is not addressed in this article. This topic
may, however, merit additional attention (see
Becker 1993).

Additionally, greater investment in human
capital generates regional income gains only in
those cases in which labor force quality
improves and local labor supplies increase.
Graduates in any region commonly choose to
pursue jobs in other markets. Recently, the
entire graduating class from one technical insti-
tute in El Paso accepted out-of-state jobs with 
a nationally prominent silicon chip maker
(Mrckvicka 2000). In extreme form, labor mobil-
ity could lead to situations in which improved
educational attainment in border counties
would not raise aggregate income. This eventu-
ality is not examined in this article but may war-
rant more careful consideration in subsequent
research efforts.

A final potential problem with the param-
eter estimates is that returns to education will
also vary with the characteristics of labor
demand at the county level. With regard to 
the Texas border region, many counties have
relatively large government sectors with union
membership contingents, such as the Border
Patrol and military installations. Because the
extent and nature of union membership and
other county-level labor demand variables are
not controlled within the various equation 
specifications, the education parameter esti-
mates are likely biased. In the case of labor
unions, the biases may even be negative. A
potential step to consider in future work is 
the inclusion of 1980 and 2000 census results
and the use of county fixed effects. Doing so
could help sort out county-specific effects 
from the general relationship between educa-
tion and income.

EMPIRICAL RESULTS

Heteroskedasticity is present in the sam-
ple. Chi-square results for the majority of the
initial ordinary least squares estimates point to
the presence of systematically unequal residual
magnitudes with test statistics that exceed 5 per-
cent critical values. Table 2 reports the White
(1980) heteroskedasticity test result for the equa-
tion version used in calculating the per capita,
county, and regional income impacts. Accord-
ingly, the covariance matrix for the model re-
ported in Table 3 has been reestimated using
White’s (1980) procedure.1 A discussion of gen-
eral empirical characteristics follows. The basic
equation form tested is:

PCINCi = B0 + Sum(Bj Xji ) + ei ,

where i = 1,2,3,...,254 for each of the counties
in Texas and j = 1,2,3,...,k depending on the
number of independent variables employed.
With respect to the statistical output reported for
the model used in the income impact simula-
tions below, k = 10.

Overall statistical traits of the various spec-
ification estimates are favorable. All the adjusted
R-squared coefficients of determination are greater
than 40 percent, a fairly strong goodness-of-fit
for heterogeneous cross-sectional data. In many
cases, some of the computed t statistics fail to
satisfy the 5 percent statistical significance guide-
line for type I errors. All the model F statistics
for joint significance, however, surpass their
respective 1 percent critical values. Although
detailed statistical outcomes for only one model
specification are shown in Table 3, all the vari-
ous log likelihood estimates for each specifica-
tion format are clustered closely together.

The central hypothesis being tested is that
Texas border county incomes are affected by
educational attainment in a manner similar to
that of other regions of the United States. To
examine that possibility, three different human
capital variables are included in the equation
shown in Table 3. The first of these regressors
is the percentage of adults 25 years or older in
each county who failed to graduate from high
school. As in previous studies, this variable is
associated with a negative impact on county per
capita income. Its computed t statistic does not
quite reach the 5 percent significance level, but

Table 2
White Procedure for Heteroskedasticity Test with Cross Terms

Equation Computed test statistic, 254•R2 Chi-square probability

T3 89.303 0.004



its parameter magnitude, negative $104, is close
to those reported for other regional economies.

The next right-hand-side variable used in
the models is the percentage of adults 25 or
older in each county who graduated from sec-
ondary school and attended some college but
without obtaining a bachelor’s degree. As
hypothesized, this variable generates a positive
coefficient. In the model detailed in Table 3,
however, the t statistic for this parameter falls
below the 5 percent significance threshold.
Nevertheless, results across a variety of specifi-
cations not reported are sufficiently consistent
to indicate that graduation from high school and
partial college attendance raise county per
capita incomes in Texas (see McCloskey and
Ziliak 1996).2 The third regressor is the percent-
age of adults 25 or older who successfully com-
pleted at least a four-year college degree. This
regression parameter is greater than zero and
satisfies the 5 percent type I error criterion.

Although most labor and other market
transactions in the United States are conducted
in English, substantial numbers of border resi-
dents in Texas speak Spanish as their primary
language. Because communication skills can
have important implications for personal
income, the results shown in Table 3 are sur-
prising. None of the three language skill inde-
pendent variables obtains a computed t statistic
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that satisfies the standard type I error criterion.3

Separate research using Census Bureau public-
use microdata samples has uncovered patterns
of language–income interplay (Dávila and Mora
2000, Mora and Dávila 1998). Presumably, some
of the language impacts are accounted for by
the border county qualitative regressor in Table
3, but experimentation with interaction specifi-
cations (Pindyck and Rubinfeld 1998) did not
yield significant results.4

The parameter estimate for the percentage
of the population over age 65 carries a positive
sign and, as in Domazlicky et al. (1996), has a t
statistic that exceeds the 5 percent critical value.
Unexpectedly, the coefficient estimated for the
percentage of the county population aged 18
years or younger is greater than zero. While
Sloboda (1999) reports a similar result for
Illinois, the parameter reported in Table 3 is also
statistically significant. Although an increase in
the number of people in this age group raises a
county’s dependency ratio, for the data sample
used in this study, it is also associated with a per
capita income increase of $284.5

As in numerous other regional economic
articles, in this study residency in urban areas is
associated with higher per capita incomes.
Large metropolitan counties with 1990 popula-
tions of 600,000 or greater exhibit per capita
incomes roughly $2,840 above those for other

Table 3
County Per Capita Income Regression Output Using White Procedure 

Variable Coefficient Standard error t statistic Probability

Constant 7059.761 7670.249 .920408 .3583
HSDR25 –103.8998 58.35719 –1.780412 .0763
HSGR25 143.1058 93.50420 1.530475 .1272
COGR25 144.4096 63.58679 2.271063 .0240
PCTBLNG –81.49451 55.46333 –1.469341 .1430
PCTENGL –36.09971 53.79102 –.671110 .5028
PCTSPNH 34.97376 158.0863 .221232 .8251
POPGT65 200.7548 75.29035 2.666408 .0082
POPLT18 283.9618 113.4229 2.503566 .0130
URBAN 2837.218 1197.363 2.369556 .0186
BORDER –3179.338 1262.435 –2.518417 .0124

R-squared .433397 Dependent variable mean 14711.18
Adjusted R-squared .410080 Dependent variable S.D. 3385.411
S.E. of regression 2600.206 F statistic 18.58721
Sum of squared residuals 1.64E+09 F statistic probability .000000
Log likelihood –2352.078 Observations 254

NOTE: Sample data from 1990 census.
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Texas counties. This dummy variable coefficient
has a significant t statistic.6 In contrast to the
urban effect, border county per capita income
falls below other state regions by approximately
$3,200. As with the large urban dummy variable,
the border parameter also surpasses the 5 per-
cent significance threshold.

Tables 4, 5, and 6 use the county per
capita income regression coefficients to calcu-
late the impact on per capita income of raising
each county’s educational achievement to the
1990 state averages for high school graduation,
high school graduation plus some college atten-
dance, and college graduation. Because its re-
spective graduation rates are higher than those
of Texas as a whole, Brewster County, in the
Big Bend region of the state, is excluded from
the analysis. Similarly, Jeff Davis County, also
located in far West Texas, is excluded from the
calculations in Table 6 because its college grad-
uation rate exceeds that of the rest of the state.

The implied effects of reducing secondary
school noncompletion are striking (Table 4 ).
The single largest gain—$5,760 per person—is
obtained for Starr County in the Rio Grande
Valley. Other things remaining equal, raising its
high school graduation rate to the state average
would permit Starr County to more than double
its 1990 per capita income. The aggregate im-
pact for the county would be to raise total 1990
personal income by more than $210 million.

In nearby Hidalgo County, the implica-
tions are similarly impressive. Income per per-
son rises by more than $3,600 in the simulation
exercise. Due to the county’s relatively large
population, that translates to a countywide esti-
mate in excess of $1.26 billion. Aggregate per-
sonal income gains of more than $400 million
also result for Cameron, El Paso, and Webb
Counties. For the border zone collectively,
nearly $3.6 billion in forgone income results
from a secondary school dropout rate that
exceeds the state average. Given the limited tax
bases of the border region, the benefits of im-
proving high school graduation rates are clear.

Table 5 illustrates the potential improve-
ments of increasing to the state average the pro-
portion of border county residents that not only
graduate from high school but also attend some
college. While less dramatic than the income
gains shown in Table 4, the results are still note-
worthy. On a per capita basis, the largest impact
exceeds $2,000, once again for Starr County. For
the entire border region, the per person income
improvement is estimated at $711. The $413 mil-
lion aggregate figure for Hidalgo County repre-
sents the largest total gain of any single jurisdic-

tion in the sample. Increasing to the state aver-
age the percentage of border county residents
who attend college following high school
would raise total income by $975 million.

Table 6 details the implied gains from rais-
ing border county college graduation rates to a
level commensurate with Texas as a whole. The
income impacts are again substantial on a per
capita as well as an aggregate basis. Estimates
range from $736 per person in El Paso County

Table 4
Implied Income Losses Due to High School Noncompletion

Aggregate impact
County Per capita impact (in millions)

Brewster Not calculated Not calculated
Cameron $3,143 $ 744.7
El Paso 1,195 643.8
Hidalgo 3,627 1,262.5
Hudspeth 3,413 9.2
Jeff Davis 370 0.7
Kinney 2,261 6.6
Maverick 5,177 170.4
Presidio 4,011 24.5
Starr 5,760 210.2
Terrell 825 1.1
Val Verde 2,276 80.1
Webb 3,456 413.8
Zapata 3,129 26.3

Border zone $2,620 $3,593.9

NOTES: All impacts calculated in dollars for 1990 completion rates relative to the Texas average.
Border zone estimate is a weighted average net of Brewster County.

Table 5
Implied Income Gains for Limited Post-High School Education

Aggregate impact
County Per capita impact (in millions)

Brewster Not calculated Not calculated
Cameron $ 959 $227.2
El Paso 100 54
Hidalgo 1,188 413.5
Hudspeth 916 2.5
Jeff Davis 72 0.1
Kinney 887 2.6
Maverick 1,631 53.7
Presidio 1,531 9.4
Starr 2,075 75.7
Terrell 615 0.8
Val Verde 687 24.2
Webb 873 104.5
Zapata 816 6.9

Border zone $ 711 $975

NOTES: All impacts calculated in dollars for 1990 relative to the Texas average for increased high
school completion and partial college attendance. Border zone estimate is a weighted
average net of Brewster County. Some data may not match due to rounding.
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to $1,964 per resident in Starr County. The per
capita average for the entire border zone is
$1,086, which translates into a gross regional
income improvement of nearly $1.5 billion.

Because data shown in Tables 4, 5, and 6
are calculated in 1990 dollars, they will under-
state current year income losses resulting from
regional dropout patterns. Also, the implied
costs of secondary school noncompletion may
fall below their true level in 2001 as a conse-
quence of changes in the state and national
labor markets. Namely, service sector positions
make up the majority of new jobs in Texas, and
many of these jobs require education beyond a
high school degree. Failure to graduate from
high school is thus likely to impose a more
severe financial penalty today than in 1990. This
can be verified once 2000 census data for Texas
counties are assembled and disseminated.

Another reason gross benefits may be
understated is the secondary effect of educa-
tional enhancement. As more border county 
residents complete each education level, they
raise the probability of eventually obtaining
even more training. For instance, if secondary
school dropout rates are brought down, that
success will likely engender more college and
technical school attendance. This effect is not
taken into account in any of the simulations
detailed above. It should be noted, however,
that income is endogenous to education. As
education levels rise, skilled labor should be-
come less scarce and the returns to education
might decline. The latter implies that the param-
eter estimates represent upper, not lower, bounds

on the simulated impacts of increases in educa-
tion. Also, as education increases, other income
components, such as income maintenance and
unemployment transfers, may fall.

Although the preceding arguments hold
true for aggregate personal income, they do not
represent all factors that should be considered
from a social welfare perspective. Raising sec-
ondary and postsecondary graduation rates in
border counties will require some type of pub-
lic initiative. Comprehensive public administra-
tive estimates would also require any specific
policy prescription to be accompanied by cost–
benefit calculations. As documented elsewhere,
increases in education expenditures do not
yield immediate gains (Sylwester 1999). Reliable
cost–benefit estimates will vary with each border
county and the individual policy steps taken.
Such an effort falls beyond the scope of this
research. It is probably safe to conclude, how-
ever, that the net present value of policy pro-
grams implemented to raise border area enroll-
ment and graduation rates will exceed zero by
comfortable margins (see Becker 1993).

CONCLUSION

Regional economic research in recent
years has attempted to quantify the relationships
between per capita incomes and a variety of
socioeconomic factors. This study replicates
those efforts for Texas, with particular emphasis
on analyzing income performance in border
counties. Given the rapid transition toward an
information-oriented, increasingly competitive
business environment, the links between
human capital and economic progress are inten-
sifying throughout the United States.

Empirical results detailed above are
broadly consistent with studies for other regions
of the national economy. Failure to complete
high school leads to statistically significant neg-
ative impacts on per capita incomes in Texas.
Increases in the number of retirees in a county
improve personal income performance through-
out the state. Residents of urban counties
observe greater incomes in general than do 
residents of smaller counties. Geography and
demography also become apparent in the statis-
tically lower incomes of counties that lie in
physical proximity to Mexico.

Model simulations underscore the impor-
tance of high school graduation for border
counties. Reduction of the dropout rate to a
level commensurate with the rest of the state
would have potentially increased income per
border resident by more than $2,600 in 1990.

Table 6
Implied Income Gains from Increased College Completion

Aggregate impact
County Per capita impact (in millions)

Brewster Not calculated Not calculated
Cameron $1,199 $ 284
El Paso 736 396.9
Hidalgo 1,271 442.4
Hudspeth 1,776 4.8
Jeff Davis Not calculated Not calculated
Kinney 1,343 3.9
Maverick 1,877 61.8
Presidio 1,227 7.5
Starr 1,964 71.7
Terrell 1,199 1.6
Val Verde 1,054 37.1
Webb 1,328 159.1
Zapata 1,935 16.3

Border zone $1,086 $1,487

NOTES: All impacts calculated in dollars for 1990 graduation rates relative to the Texas average.
Border zone estimate is a weighted average net of Brewster and Jeff Davis Counties.
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Collectively, that figure implies nearly a $3.6 bil-
lion earnings loss for border county economies.
Reestimation with data assembled from the 2000
census is likely to indicate an even larger pre-
mium associated with educational attainment.
Comparison estimates using 1990 sample infor-
mation may also be feasible for the border states
of New Mexico, Arizona, and California.

From a public policy perspective, the
implications of this research are fairly clear.
Border counties, and other regions within the
state, will benefit in a direct financial manner by
reducing secondary school dropout rates.
Border area income performance may also be
enhanced by greater public infrastructure
investment. Improved transportation and com-
munication links with the rest of the state will
help offset the income decline that is at least
partially associated with geographic isolation
and distance from other regional markets. The
latter topics are the subjects of ongoing research
at various organizations in Texas.
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1 Weighted least squares, logarithmic, and semi-

logarithmic versions of several equations were also

estimated as additional means of circumventing

residual variance nonconstancy. Results from these

estimates were generally in line with those reported in

Table 3. Detailed output is available from the author.
2 Some alternative specifications using weighted least

squares with population as the weighting factor

generated t statistics for this regressor that exceeded

the 5 percent criterion. Similar results also occurred 

for some specifications relying on semilogarithmic

versions of the model. In none of these cases, how-

ever, were all the parameters simultaneously signifi-

cant. These results are available from the author.
3 Several alternative specifications using weighted least

squares or logarithmic transformations obtained

statistically significant coefficients with the hypothe-

sized signs for some or all of the language coefficients.

In no individual case, however, were statistically

significant parameters obtained for all explanatory

variables. Results are available from the author.
4 Additional equation versions, including the percentage

of foreign-born individuals as a proxy for English

language skills, also failed to render empirically

superior estimates to those shown in Table 3. Detailed

output is available from the author.
5 An additional set of regressions was estimated to

examine the impact of female labor force participation

in Texas counties. Increases in female labor force

participation rates appear to be correlated with positive

impacts on county per capita incomes, but the various

coefficient estimates fall just short of the 5 percent

significance threshold in most instances. Border zone

labor force participation tends to lag the nation as a

whole (Donnelly 2000), but improved graduation rates

would raise the value of female labor market partici-

pation (Becker 1993). Consequently, demographic

convergence with other regions of the country may

eventually help increase border incomes also.
6 Several equations were also estimated using a second

dummy variable for smaller metropolitan counties.

Similar to the Missouri results discussed in Domazlicky

et al. (1996) these coefficients were positive and

smaller but not statistically significant. These results

are also available from the author.

REFERENCES

Ashenfelter, Orley, and Alan Krueger (1994), “Estimates

of the Economic Return to Schooling from a New Sample

of Twins,” American Economic Review 84 (December):

1157–73.

Becker, Gary S. (1993), Human Capital: A Theoretical

and Empirical Analysis, with Special Reference to Educa-

tion, 3rd ed. (Chicago: University of Chicago Press).

Buchner, Melissa M. (1999), “Mapping a Career Path 

into the Next Millennium: How Important Is College?” 

The Memphis Economy, University of Memphis Bureau 

of Business and Economic Research, May.

Ciccone, Antonio, and Robert E. Hall (1996), “Produc-

tivity and the Density of Economic Activity,” American

Economic Review 86 (March): 54–70.

Cox, W. Michael, and Richard Alm (1999), “The New

Paradigm,” Federal Reserve Bank of Dallas Annual

Report, 3–25.

Crowder, David (1999), “State Undercounts Dropouts,” 

El Paso Times, March 15, 1–2A.

Dávila, Alberto, and Marie T. Mora (2000), “English Skills,

Earnings, and the Occupational Sorting of Mexican

Americans Along the U.S.–Mexico Border,” International

Migration Review 34 (Winter): 133–57.

Diffley, James (1999), “Texas,” Regional Forecast: State

Long-Term Tables (Fall), 8.23–8.28 (Eddystone, Pa.:

WEFA Regional Economic Service).



FEDERAL RESERVE BANK OF DALLAS10

Dittmar, Eric, and Keith Phillips (1999), “Border Region

Makes Progress in the 1990s,” Federal Reserve Bank of

Dallas San Antonio Branch Vista, December.

Domazlicky, Bruce R., Arron Benne, Molly McMahon,

Clifford Myers, and Bruce Skinner (1996), “Measuring the

Cost of High School Noncompletion in Southeast

Missouri,” Journal of Economics 22 (1): 81– 86. 

Donnelly, Michael (2000), “Labor Markets,” U.S. Economic

Outlook: 2000–2005 (July), 143–71 (Eddystone, Pa.:

WEFA U.S. Economic Outlook Service).

Fullerton, Thomas M., Jr. (2000), “Borderplex Economic

Outlook: 2000–2002,” Business Report SR00-1,

University of Texas at El Paso.

Glaeser, Edward L. (1998), “Are Cities Dying?” Journal of

Economic Perspectives 12 (Spring): 139–60.

Levernier, William B., Mark D. Partridge, and Dan S.

Rickman (2000), “The Causes of Regional Variations in

U.S. Poverty: A Cross-County Analysis,” Journal of

Regional Science 40 (August): 473–97.

McCloskey, Deirdre M., and Stephen T. Ziliak (1996),

“The Standard Error of Regressions,” Journal of

Economic Literature 34 (March): 97–114.

Messmacher Linartas, Miguel (2000), “Desigualdad

Regional en México,” Documento de Investigación 

2000-4 (México, DF: Banco de México).

Miller, Paul, Charles Mulvey, and Nick Martin (1995),

“What Do Twin Studies Reveal About the Economic

Return to Education? A Comparison of Australian and

U.S. Findings,” American Economic Review 85 (June):

586–99.

Mora, Marie T., and Alberto Dávila (1998), “Gender,

Earnings, and the English Skill Acquisition of Hispanic

Workers in the United States,” Economic Inquiry 36

(October): 631–44.

Mrckvicka, Mike (2000), “Intel Sweeps Up 48 Technical

School Graduates,” El Paso Times, November 8, 8B.

Murdock, Steve H. (1999), “Historical Patterns and Future

Trends Affecting the Population of Texas and the El Paso

Area” (Paper presented at University of Texas at El Paso

Border Demographics Colloquium, El Paso).

Nakamura, Leonard I. (2000), “Economics and the New

Economy: The Invisible Hand Meets Creative

Destruction,” Federal Reserve Bank of Philadelphia

Business Review, July/August, 15–30.

Peach, James T., and Richard V. Adkisson (2000),

“NAFTA and Economic Activity Along the U.S.–Mexico

Border,” Journal of Economic Issues 34 (June): 481–89. 

Pindyck, Robert S., and Daniel L. Rubinfeld (1998),

Econometric Models and Economic Forecasts, 4th ed.

(Boston: Irwin/McGraw-Hill).

Rickman, Dan S. (1993), “The Economic Impact of High

School Noncompletion in CEDO Region 8,” Southern

Economic Developer 5: 3–13.

Sáenz, Rogelio (1999), “Mexican American Poverty in

Border Areas” (Paper presented at the twenty-first annual

meeting of the Association of Borderlands Scholars, 

Fort Worth).

Schick, Frank L., and Renee Schick (1991), Statistical

Handbook on U.S. Hispanics (Phoenix: Oryx Press).

Sharp, John (1998), Bordering the Future (Austin: Texas

Comptroller of Public Accounts).

Sloboda, Brian W. (1999), “Measuring the Costs of High

School Dropouts on the Region of Southern Illinois,”

Journal of Economics 25 (2): 89–101.

Sylwester, Kevin (1999), “An Empirical Analysis of

Income Inequality, Education Expenditures, and Growth,”

Journal of Economics 25 (2): 1–15.

Taylor, Lori L. (1999), “Government’s Role in Primary and

Secondary Education,” Federal Reserve Bank of Dallas

Economic Review, First Quarter, 15–24.

Welch, Finis R. (1970), “Education in Production,” Journal

of Political Economy 78 (January/February): 35–59.

White, Halbert (1980), “A Heteroskedasticity-Consistent

Covariance Matrix Estimator and a Direct Test for

Heteroskedasticity,” Econometrica 48 (May): 817–38.

Woods & Poole Economics (2000), MSA Profile

(Washington, D.C.: Woods & Poole).


