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Abstract

Using microdata from national urban employment surveys, this paper seeks to trace the development of

regional wage differentials in relation to schooling in Mexico and to gauge the effects of institutions and

geography on those trends. It quantifies both returns to schooling and skills in various regions of Mexico

from 1987 to 2002, and also applies panel data in order to explain regional differences, finding  that the

said returns to schooling increased at the end of the 1980s but decreased after the period 1993-94, with

distance from production centers being the second most important factor, after labor institutions,  in

determining differences in wages and returns to schooling. 

Institutions, Geography and the Regional
Development of Returns to Schooling 
in Mexico

Eduardo Rodríguez-Oreggia





7

Institutions, Geography and the Regional
Development of Returns to Schooling 
in Mexico

Eduardo Rodríguez-Oreggia

1. INTRODUCTION

Mexico has been through a  wide-ranging process
of trade liberalization that seems to have brought
more benefits to the northern states close to the US
border than to the southern ones, which continue to
suffer from low income and low growth (Costa-
Font and Rodríguez-Oreggia, 2005; Rodríguez-
Oreggia and Rodríguez-Pose, 2004). The presence
of wide disparities in social development and
economic growth throughout the Mexican states
may be a serious obstacle to the further adjustment
of the country’s economy to free trade agreements
and to the global economy. 
The development of wages and of returns to
education -i.e. of the wage premium resulting from
an additional year of  formal education- is an
important factor in the analysis of social and
economic development. Such returns encourage
individuals to acquire further education and are an
incentive for lower-income households to risk
embarking on labor activities which, under other
circumstances, would be unprofitable. Moreover,
returns to schooling may differ from area to area
and may be affected by distance from production
centers and institutional labor-market variations,
among other things.
Regional returns to education have received
special attention in recent years (Duranton and
Monastiriotis, 2000; Azzoni and Servo, 2002). In
Mexico, some studies have focused on calculations
of nation-wide returns to schooling
(Psacharopoulos et al., 1996; Bracho and Zamudio,
1989; Lächler, 1998; López-Acevedo, 2001). At
the regional level, other research has focused on
the wage structure resulting from trade

liberalization (Hanson, 1997) or on comparative
development vis-à-vis the US (Hanson, 2003).
However, such analyses have not focused on the
impact of institutions on differences, but rather on
the impact of trade and geography. At the
international level, few studies (e.g. Rodrik, 1999;
Baier et al, 2004) have addressed such issues,
2004), concluding that institutional factors are
more important than the effects of
geography/trade.
This paper sets out to analyze the development of
returns to schooling at the regional level in
Mexico, and to determine the role played by
geography/trade and institutional factors in
producing such regional differences. It calculates a
time series of returns to schooling at the national
and regional level, using the National Urban
Employment Surveys (Encuestas Nacionales de
Empleo Urbano, ENEU) carried out from 1987 to
2002, applying a standard wage function for nine
regions, and using panel-data methodology to try
to explain such regional differences in the light of
a set of geographical and institutional factors.

2. WHY REGIONAL WAGES (AND RETURNS)
DIFFER.

Regional differences in wages in relation to returns
to education may be explained by at least three
different theories. Following Adam Smith, regional
wages may represent compensating differentials
which reward individuals for non-pecuniary
differences across areas. Following Rosen (1986),
higher regional wages should compensate for some
“bad” characteristics of the areas which play a part
in the utility function of workers. The aforesaid
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“bad” characteristics may include crime rates,
pollution, congestion, weather, etc., and workers
living in such areas may be willing to accept
compensation for these inconveniences.
In addition, cost-of-living differences may be an
important determinant of the spatial distribution of
human skills among areas. The observed wage
differential might mirror the cost of moving from
one region to another, and hence, after such costs
have been taken into account, individuals would
not receive any benefit from moving, although this
effect should be measured in the light of  the
weighting given to individual characteristics.
Some research -for example that of Azzoni and
Servo (2002) for Brazil, that of Furtado (1996) for
a few European countries, and that of Duranton
and Monastiriotis (2002) for the U.K.- have found,
after controlling for local prices, that wage
inequalities are still high, while differences in
education may be a more important explicator of
regional disparities.
The findings mentioned above relate to our second
explanation for regional wage differences, deriving
from Human-capital Theory, which proposes that
wage differentials are caused by heterogeneity in
the average level and distribution of human capital
among workers, or by other personal differences
such as gender. According to Freije, López-Calva
and Rodríguez (2003), during recent years factors
such as labor participation and individual
characteristics have reduced inter-regional wage
inequalities in Mexico, and migration among states
may be changing the composition of state-by-state
labor distribution.
A third explanation is offered by the Theory of
Segmentation or Polarized Development, which
proposes that wage differentials stem from
inequalities in the structure of the production
system, in the institutional framework, in regional-
development levels, and in access to technology. 
The regional structure of production systems might
lead to agglomerations of industry, thus generating
external effects that enhance the productivity of
firms within the geographical unit. Such
concentrations of firms facilitate the spillover of
learning and knowledge and are also affected by
the intensity of trade. In this scenario, firms must
compensate workers for congestion by paying
them higher wages, which in turns drives up the
price of land and of other amenities. The same
applies in the case of concentration of government

activities. Hanson (1997), for example, finds that,
in the case of Mexico, distance from industrial
centers affects relative regional wages. After
controlling for distance, he finds that nominal
wages are higher near industrial centers located in
Mexico City and the areas near the U.S. border,
which is in tune with increasing returns to scale in
production and the location bias in government
policies.
Furthermore, differences in institutional
frameworks may also affect wage differentials.
Variations in labor-market institutions such as
minimum wages, firing regulations, unions, social-
security regulations, unemployment benefits, labor
taxation, etc., have an impact on wage differentials.
Blanchar and Wolfers (2000) have shown how
countries with higher rates of unemployment also
have more wage inequality. Montenegro and Pagés
(2003) and Bertola, et al (2002) illustrate how
unions and other labor institutions push groups that
are more elastic, such as women, old people and
youths, out of the market. Koeniger, Leonardi and
Nunziata (2004) found that institutions play a
larger part, thus explaining the variance of wage
differentials even after controlling for trade and
technology. Rodrick (1999) and Baier, et al (2004)
have found that institutions are more important
determinants of wage differentials and returns to
schooling than geography/trade.
In the light of those explanations, this paper
initially attempts to determine the development of
regional wage differentials, and especially of
returns to schooling, going on to analyze the
impact of institutional and geographical factors on
wage differentials and returns to schooling. We
then proceed to calculate returns to schooling for
different regions of Mexico, using a standard
Mincer equation and controlling for local prices.
Finally, we implement panel-data for wages and
returns in order to elucidate the dynamics
underlying the differences, after controlling for
institutions and distance from production centers.

3. THE EARNINGS FUNCTION

The private rate of return will be calculated from
an empirical function as proposed by Mincer
(1974), and within Becker’s (1975) framework:

wi=�+�1Si+�2Ei+�3EEi+�i (1)
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Where i is the individual, w is the log of earnings,
S is the number of years of formal education of the
individual, E is experience in the labor market, EE
is squared experience, and � is the error term - i.e.
random effects and the effects of omitted variables.
The coefficient S could be read as years of
individual return to formal education or schooling.
In other words,  S allows for measurement of  wage
premia per additional year of formal education,
compared to an individual with similar experience.
A set of variables permitting control for  individual
variation could be added to the model, although
this might lead to problems of endogeneity.
Another potential problem arising with this
equation is that of sample selection, or self-
selection, whereby individuals in the sample are
not randomly chosen from the population. In a self-
selection model, there is an interest in estimating
the parameters of a regression equation from a set
of observations of individuals who self-select into
the sample on the basis of a criterion that is
correlated with the dependent-variable-of-earning
equation. Heckman (1979) proposed a solution
whereby a decision equation is added to the wage
equation. The resultant  model consists of two
equations:

I*=zT�+� decision equation

W*=xT�+� outcome equation

Where I* is the unobserved propensity to select
into the sample, z is a vector of explanatory
observable variables, and � is an unobservable-
error term. The outcome equation is as in (1), but
W* is thus denoted because it is not the observed
dependent variable, but, rather, the potential
dependent variable. W* is the potential level of
earnings of a chosen individual, where W* is
observed only for those who actually choose to
work. Hence:

W = W* I(I*>0)={ 0     if     I*≤0 (2)
W*     if     I*>0

That is, the potential-earnings W* and the
observed W are equal only if the propensity to
select into the sample is positive (I*>0). For those
not selecting into the sample, I*<=0, W* is not
observed and is equal to 0. Regarding the
propensity to select into the sample, we are able to

observe only whether it is positive (in the case
I(I*>0|z)=1) or negative (in the case I(I*>0|z)=0).
The self-selection problem arises if � and � are
correlated - i.e.if the unobservable part of the
decision to select into the sample is correlated with
the unobservable part of the outcome in which we
are intersted. The empirical application applies a
probit model of the decision equation, calculating
the inverse Mills ratio and including it in the
outcome equation.
It should be noted, however, that there is some
recognition that the Heckman correction for
selectivity is often unidentified and could turn out
to be sensitive to specifications of the function
(see, e.g., Manski, 1989; Baker, et al, 1995). In
order to tackle this problem, we will present results
with and without selectivity correction in the
following sections.

4. DATA AND METHODOLOGY

We use the National Urban Employment Survey
(ENEU), which is carried out quarterly by the
National Institute for Statistics, Geography and
Information (INEGI). We use only the third quarter
in order to avoid any contamination of wage
measurements by Christmas bonuses and yearly
profit sharing. The ENEU is carried out in the main
urban areas of the country and has become more
widespread over the last few years, surveying 47
urban areas in 2002.  
In order to include a stable sample of workers in
the analysis, we take into account a set of workers
aged 18+ who have positive earnings and have
worked more than 20 hours a week throughout the
year; We also exclude the primary sector.
We calculated hourly earnings by dividing the
reported monthly wage by the reported number of
hours worked in the last week, multiplied by 4.3.
This measure may be the one most preferred, as it
is not affected by how many hours the individual
works (Card, 1999). Those individuals who
reported their wages as multiples of minimum
wages were assigned the average minimum wage
in effect in the area multiplied by the multiples
they report. Wages were deflated using the CPI by
area (base 2002), in order to control for different
prices in the regions. Other studies have used the
National Survey of Income and Expenditure,
which covers rural and urban areas. However, the
ENEU is a specialized survey for the labor market
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and reflects the development of wages and the
returns to schooling more accurately. The
Northern-Pacific  and Southern-Pacific areas have
only been  included in the survey since 1992.
We estimate returns to schooling using a Mincerian
wage equation as in Equation (1), using the log of
the real hourly wage as the dependent variable  and
years of schooling (S), experience (E), squared
experience (EE), and a dummy for gender (X,
1=male) as the independent variables. Experience
was  taken to be age minus years of schooling
minus six, and, in the case of women, also minus
0.25  per number of children. 
In further runs, we include three additional sets of
dummies. However, it should be borne  in mind
that these variables could bring about potential
endogeneity, and also may be influenced by
education itself. The question of endogeneity,
which has been an important issue for research
during recent years, cannot be properly dealt with
here since there is a lack of suitable instruments
due to limitations in the ENEU, so the additional
runs with extra variables should be handled
carefully. The coefficients for the full models are
displayed in Table A1 in the Appendices.
The first is a dummy for government workers (G).
This variable is included because the government,
which used to be a major employer, still remains an
important job source despite budget and staffing
cuts. The second is a dummy if covered by any
scheme of social security regulations (C). This is
because informal labor accounts for a large
proportion of the labor market2, providing an
alternative source of employment. The third set
consists of two dummies for occupations according
to skills requirements. The P dummy P indicates
the professional category, and the K one the skilled
category, the base category being the one including
unskilled occupations. Categories are explained in

2 According to the ILO (2000) approximately 40% of the Mexican labor markets is informal.

Appendix 1.

wij =�+�1Sij+ �2Eij+ �3EEij+ �4Xij+ �5Gij+
�6Cij+�7Pij+�8Kij+�ij

Where � is the error term, i is the individual and j
the region. 

5. RESULTS

Regressions were made using OLS and correcting
by means of the Heckman two-step procedure
(Heckman, 1979) in order to avoid possible
sample-selectivity bias. For the latter, we ran a
probit equation for the probability of being
employed subject to schooling, experience, and
squared experience. From this, we calculated the
inverse Mills ratio, then including such term in the
wage equation. However, it should be kept in mind
that selectivity may also arise from other sources
such as informal jobs or migration. 

The results at the national level include a set of full
regional dummies. Table 1 presents results for
returns to schooling for equation (1) and its
extensions. Table A1  in  Appendix 1  shows the
coefficients for the full extended model.

In Table 1, it can be seen that returns, which tended
to increase from 1987 to 1992, thereafter
decreasing, do not change their trend under any
specific model. In general, the Mexico-City area
has the highest levels of returns to schooling, the
lowest ones being in the Central-Pacific, Southern-
Pacific and Central regions. The development of
returns is not linear over the period, achieving the
highest rates in 1991-1992, and the lowest in 1994-
1995, coinciding with the economic crises of that
period. 
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Previous nation-wide studies, using  the National
Household-Income-Expenditure Survey, which
includes both urban and rural areas, have found
returns of between three and eleven per cent
according to educational level (Psacharopoulos, et
al., 1996; Bracho and Zamudio, 1989; Lächler,
1998; López-Acevedo, 2001). In this study, we use
the National Urban Labor Surveys, and our hourly-
wage measure is deflated using the regional CPI. 
If we compare the returns to schooling in each
region with the national average using the Basic
Mincer Results, we find that maximum/minimum
range was 1.07/0.89 in 1987, compared with
1.22/0.86, in 1995 and 1.17/0.82 in 2002. Using
the extended models, the dispersion trend is quite
similar - i.e. the dispersion of returns to schooling
among regions increased in the period before the
1995 crisis and the coming into effect of NAFTA,
and has remained high since then. An attempt will
be made, in the following section, to present some
of the possible explanations for such differences.
What does, in any case, seem striking is the fact
that returns to education have decreased in recent
years, and the most likely explanation for this may
be that the increasing spread in such returns means
that investment in schooling has become riskier
over time. If it is a matter of individuals who are
averse to risk, higher risk alone should lead to
lower levels of school enrollment. However, since
enrollment rates remain high in Mexico, this is not
a plausible explanation for the country-wide
tendency. Moreover, it has been shown (de la
Torre, 1997) that income inequalities have existed
alongside remarkable progress in educational
attainment, in terms either of educational coverage
or of educational distribution.
A second possible explanation is that falling
returns to education may indicate a pattern of
“over-education” (Sicherman, 1991; Dolton and
Vignoles, 1997) as higher education becomes more
widely available and  the number of educated
workers who cannot find jobs in keeping with their
university degrees increases. According to
Freeman (1976), since the excess qualified work
force has to settle for jobs that “don’t require a
degree”, returns to education should plummet. This
may be a more plausible explanation, since, during

recent years, the mean level of educational
achievement in the country has risen substantially,
while many of the jobs created are in the informal
sector of the economy, thus not affecting overall
economic productivity.
Table A1 in the Appendices includes coefficients
for other factors in a full extended Mincer model.
Although rates of return can be seen first to
increase, then to decrease, irrespective of whether
other factors are controlled for or not, the skills
coefficients continue to increase throughout the
period, although not in a linear manner. At the
national level, returns to  high skilled increased
from 17% in 1987 to around 40% in 2000, while
returns to medium skilled increased from 11% to
about 17% over the same period. In general, the
highest returns are, again, in the Mexico City area,
while the lowest returns are found in the Pacific
Center and Peninsula areas.
The “gender” dummy shows a decrease in wage
differentials favoring males, from 20% in 1987, to
about 11% in 2001-2002. The highest differences
are in the Central areas, while the lowest occur in
the Mexico City and Peninsular regions.
Experience is mostly of no significance. The
differential pertaining to government employees
shows a high level of return of about 15% in recent
years.
Of interest are the coefficients pertaining to those
covered by Social Security. According to the
theory of equalizing differences (Rosen, 1986),
workers with social security are willing to earn less
than comparable workers without social security.
Hence, if there are benefits, such as social security,
directly linked to payroll contributions, workers
should recognize that their job compensation
consists of take-home pay plus a social-security
benefit - i.e. the effect of the payroll contribution is
that workers are willing to supply their labor in
exchange for a lower net wage. However, in Table
A1, the coefficients are generally positive at the
national level, standing at about 10%, in favor of
those with social-security benefits, in the final
years of the period under consideration, which
would mean that workers do not assign value to the
benefits3. At the regional level, it is clear that
border workers show a valuation (about 65% in the

3 The value might be calculated as payroll tax minus the wage differential between workers with coverage and ones

without coverage (when in favor of those without coverage). The average payroll tax is about 16% from 1997 on.

However, it should be mentioned that  a precise valuation should also take into account  employment and hours

worked.
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last three years) for social-security benefits, while,
in regions such as the Pacific North, Peninsula and
Pacific Center ones, it can be seen that valuation is
shown only during the first years4. It should be
mentioned that the Border area is characterized by
a high proportion of ‘maquiladora’ industry, which
often tends to avoid fully complying with
regulations. Moreover, since the equilibrium wage
depends on supply-and-demand levels, some
disamenities, that are not social security benefits,
do not necessarily have to be offset by higher
wages - i.e., as people have different tastes,
employers could attract enough workers without
offering a compensating wage differential. If a
larger subset of the population does not regard not
having social security as a disamenity, they might
not be rewarded with higher wages. This may
constitute a reason for carrrying out a wide-ranging
analysis of such issues.

6. SOURCES OF REGIONAL DIFFERENCES IN

WAGES AND RETURNS

In order to ascertain some determinants of regional
wage and return differentials, we will begin by
applying a modified version of the methodology
posited by Hanson (1997), who examined the link
between regional wage differentials in industry and
distance from agglomerated economies. The
equation proposed by Hanson is as follows:

In  Wit = �0 + �1InMXi + �2InUSi + �1�InMXi
Wet      + �1�InUSi + �it

where wit is the average real wage for region i, at
time t, MX and US are the distance from the
regions, from Mexico City and from the nearest
point on the US border respectively, as a proxy for
transport costs, �t is a dummy variable taking a
value of 1 if the year is in the NAFTA period (1994
onwards). The �s, � and � are coefficients to be
determined. 
It is possible to allow for idiosyncratic local
components that affect relative regional wages by
using a fixed-effects approach such that the error
term is:

�it = �it + �it

where �i is the fixed effect for state i and �ij is an
iid random-error term with zero mean and 	
variance.

In the Hanson methodology, however, one cannot
control directly for fixed effects, as the distance-
based  variables correlate highly with the dummy
variables for regions.

Another shortcoming of Hanson’s model is that he
does not control for other factors besides distance
to industrial centers, such as the supply of human
capital or institutional differences between areas,
which, as mentioned in Section 2, may have a
bearing on regional differences (See, e.g., Rodrik,
et al, 2004, for an example of the impact of
institutions on growth). 

Thus, the extended model will be:

In  Wit = �0 + �1InMXi + �2InUSi + �1�InMXi
Wet     + �1�InUSi + �3INSit + �it

where INS denotes a set of institutions (and supply
of human capital) for region i in year t. In INS, we
consider variables such as the ratio between the
percentage of workers in the informal sector and
the national average, the same ratio with regard to
unemployment, and the number of strikes in the
region, given that compliance with regulations is a
good indicator of institutional status. 
Though labor institutions can, usually, be defined
as laws and entities meant to protect the interests of
workers while guaranteeing a minimum standard
of living (Botero, et al, 2003),  regional institutions
present some challenges, since, while federal
regulations might well prevail, such institutions
may, for example, have many ways of settling
disputes in the  courts. Hence, the yardsticks used
in this paper may not be the best, but they do
provide some insights into how efficiently the
aforesaid regulations are applied at the regional
level and how rigid local markets are - i.e. they
make it possible to gauge, at least to some degree,

4 Garro, Meléndez and Rodríguez-Oreggia (2005) have shown that the valuation is about 65% at the national level.

However, they broke the sample of workers down into 32 different categories, calculating a value for  workers in

large private companies, and showing that the composition of industry in Mexico is such that small and medium

companies provide 78% of  total employment.



14

5 The unemployment variable might also give some hint of the “wage curve” whereby worker remuneration is

negatively affected by unemployment levels.

the extent to which “ownership rights” and the rule
of law prevail in the labor market.5 Though the said
variables may lead to some problems of
endogeneity, we will use the lags in order, at the
very least, to address such problems.

7. RESULTS

Table 2 shows the results for the panel-data
equation for the period 1987-2002, where the
dependent variable is the log of the ratio between

regional wage and national wage. Distance from
the U.S. has a negative and significant coefficient.
However, the distance-from-Mexico-City
coefficient is not robust to the inclusion of
institutional variables, as it not only becomes less
significanct, but also changes sign, from negative
to positive. Hence,  distance from the U.S. has
compressed regional-wage differentials, but the
evidence taking  distance from Mexico City into
account is blurred.

Table 2

Regional wages relative to national ones

(1) (2) (3) (4) (5) (6)

In US -0.1422*** -0.1239*** -0.0930*** -0.0866*** -0.0868*** -0.0953***

(0.0102) (0.0152) (0.0151) (0.0158) (0.0159) (0.0134)

In MX -0.0031 -0.0230*** -0.0290*** 0.0178 0.0280** 0.0398***

(0.0040) (0.0056) (0.0065) (0.0122) (0.0150) (0.0109)

In US NAFTA -0.0275 -0.0191 -0.0124 -0.0152

(0.0315) (0.0183) (0.0177) (0.0183)

In MX NAFTA 0.0987*** 0.0286*** 0.0351*** 0.0202

(0.0139) (0.0079) (0.0105) (0.0151)

In US NAFTA BD 0.0002

(0.0077)

In MX NAFTA BD 0.0436***

(0.0066)

Informal (lag) -0.4115*** -0.2907*** -0.2837*** -0.2921***

(0.0807) (0.0825) (0.0827) (0.0791)

Unemployment (lag) 0.1127*** 0.1034*** 0.0980***

(0.0422) (0.0421) (0.0416)

Strikes (lag) 0.0280*** 0.0427*** 0.0538***

(0.0084) (0.0157) (0.0120)

Strikes  (lag)-Time -0.0015 -0.0027***

(0.0012) (0.0008)

Constant 0.7890*** 0.7855*** 1.0229*** 0.3957*** 0.3184* 0.3043***

(0.0672) (0.1111) (0.1116) (0.1642) (0.1823) (0.1370)

Annual dummies Yes Yes Yes Yes Yes Yes

R2 0.2851 0.3819 0.3568 0.4268 0.4289 0.4255

Wald 
2 609.95 1075.14 797.98 632.25 591.61 487.79

(p)  (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

*,**,*** Significant at 10,5, 1%. Correlated panel-corrected standard errors in parentheses. N=134
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Following Hanson, we also have the distance
variables interact with a dummy if the year falls in
the NAFTA period (1994 onwards). Distance from
the U.S. in the NAFTA period has become relevant
in reducing relative wages. The evidence using
distance from Mexico City is not robust, although
it has a positive sign, and it becomes less
significant when institutional variables are
included in the regressions, which might mean that
the structural break resulting from trade
agreements was more significant in the mid-80s, as
shown by Hanson (1997). Some tests carried out
by us for coefficient equality show that these
variables differ significantly from the logs of
distance.
Moreover, though the interaction with the border-
area dummy is significant and positive if distance
from Mexico City is considered, a coefficient-
equality test refutes the null hypothesis that the
correlation of the border-area-dummy with the
distance-from-the-U.S. variable differs  from the
former’s correlation with NAFTA. Thus, up to
now, we have evidence only that distance from the
U.S. is a factor in wage-difference compression
among regions. 

We then proceeded to include variables proxied for
labor institutions. Though the informality,
unemployment and strike variables are all
significant, both jointly and separately,  their
effects on regional wage disparities differ. The
informality variable shows that, the higher the
level of regional informality, the lower inter-
regional wage disparities are. While informality
tends to increase occupation levels, especially
among poorer households, it also concentrates the
employment in low-productivity activities, biasing
skills distribution and tending to reduce average
productivity levels in regions where it is higher. 

The unemployment variable is significantly
positive, which is to say that the higher the
unemployment rate, the wider the regional-wage
gap. In principle, we would expect a negative
correlation in accordance with the “wage-curve”
hypothesis. Although much more work needs to be
done in the Mexican case regarding this issue, it
seems that the negative relation for wages derives
from informality. While most of the empirical
evidence comes from developed countries, it can
be affirmed that developing countries such as
Mexico adjust their labor markets more through
informality than through unemployment.
Moreover, the definition of unemployment used by
the official Mexican agencies presents many
problems (see, for example, Garro and Rodríguez-
Oreggia, 2002).
The strikes variable is positive and significant.
Unions have the right to regulate wage and
working conditions in cases where they are
involved, and to call strikes wherever they feel that
negotiation is needed. Although the variable for
strikes is positive, showing that they tend to
increase local wages to some extent, it is negative
when correlated with time, since the power of the
unions has decreased in recent years, a finding
which concurs with some other findings for
Mexico (Fairris, 2003). 
Table 3 shows the results obtained when taking
relative returns to schooling as a dependent
variable In this case, distance from the US changes
its sign in accordance with the set of institutional
variables, while distance from Mexico City has a
significantly negative effect on the first
regressions, but becomes positive and insignificant
when institutional variables are added. Based on
these results, it is hard to draw any conclusions
about the effects of trade on regional returns to
schooling.
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Table 3

Regional returns to schooling relative to national ones.

(1) (2) (3) (4) (5) (6)

In U.S. -0.0193*** -0.0169 0.0279** 0.0376*** 0.0376*** 0.0528***

(0.0075) (0.0142) (0.0151) (0.0133) (0.0133) (0.0117)

In MX -0.0201*** -0.0157** -0.0243*** 0.0183 0.0222 0.0154

(0.0042) (0.0081) (0.0080) (0.0194) (0.0246) (0.0172)

In U.S. NAFTA 0.0319 0.0177 0.0296** 0.0284**

(0.0305) (0.0201) (0.0154) (0.0153)

In MX NAFTA 0.0647*** -0.0072 -0.0131

(0.0182) (0.0153) (0.025)

In US NAFTA BD 0.0101

(0.0097)

In MX NAFTA BD 0.0508***

(0.0114)

Informal -0.5978*** -0.4865*** -0.4838*** -0.4704***

(0.0659) (0.0758) (0.0739) (0.0725)

Unemployment 0.1618*** 0.1582*** 0.1577***

(0.0442) (0.0453) (0.0420)

Strikes 0.0214 0.0271 0.0205

(0.0145) (0.0264) (0.0196)

Strikes-Time -0.0005 0.0002

(0.0021) (0.0013)

Constant  0.0161 -0.0271 0.3178** -0.3459** -0.376** -0.4416***

(0.0674) (0.1310) (0.1447) (0.1764) (0.2055) (0.1573)

Annual dummies Yes Yes Yes Yes Yes Yes

R2 0.3313 0.4450 0.4383 0.5233 0.5236 0.5199

Wald 
2 184.51 173.57 312.20 552.25 777.05 3003.95

(p) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

*,**,*** Significant at 10,5, 1%. Correlated panel-corrected standard errors in parentheses. N=134
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The variables for institutions are relevant, except
for Strikes. The Informal variable is significantly
negative, from which we might conclude that
higher levels of informality tend to reduce returns
to schooling and compress differences among
regions. Since informality skews the distribution of
workers’ skills, it is not surprising that it also
reduces additional remuneration for formal
schooling, thus also negatively affecting the
decision to undertake further education. 
Unemployment has a significantly positive effect
on returns to schooling. This is consistent with
findings at the international level, which show an
increase in returns to schooling from
unemployment, given that people’s expectations of
future employment correlate with current
economic conditions. (e.g. Nickell, 1979).
However, the effect of this variable is lower than
that of informality. 
The idea that skills-biased technological change
has begun to occur as returns rise still needs much
further analysis. Although some research has
suggested that the increase in wage inequality
during the pre-NAFTA period in Mexico is due to
changes in technology (Cragg and Eppelbaum,
1996; Esquivel and Rodríguez-López, 2003), other
authors (e.g. Card and DiNardo, 2002) have argued
that skills-biased technological change has, in
general,  proved to be a weak explanation for wage
differences.
In general, it seems that the overall effects of labor
institutions (proxies) are more important than
variables in accounting for trade. Although the
institutions variables may result in endogeneity, we
have used lags. In addition, we have run the
regressions using the institutional-variable
estimators with regional dummies and growth lags.
Results are similar to those presented in the Tables.
The results presented in these sections may provide
support for other research pointing to the
importance of institutions in explaining differences
among nations or regions, while trade has only a
secondary effect (e.g. Rodrik, et al, 2004; Baier, et
al, 2004). However, further efforts at
understanding other mechanisms involving trade,
institutions and local labor markets are needed. For
example, the latter’s effect on skills-level variation
and income-distribution patterns needs to be
determined, and much better local-institutions
measures need to be constructed. These tasks will
be undertaken in future research.

8. CONCLUSIONS

This paper has sought to analyze regional
differences in wages and returns to schooling in
Mexico, based on microdata from the National
Urban Employment Surveys, 1987-2002. Having
first calculated returns to schooling and skills by
region, using a Mincerian equation, we then used a
panel-data technique in order to determine the
extent to which some factors -especially distance
from production centers and institutions- have
affected regional differences in wages and returns.
We found that returns to schooling have decreased
in recent years, with all regions following the same
pattern, after a period in which they increased just
before the implementation of NAFTA. Although
more work is needed in order to understand this
decline, a plausible explanation may be that there
is a distortion in rewards because there is a lack of
jobs suitable for those with “diplomas”, while the
jobs which are available do not  necessarily call for
a degree-type qualification obtained through
formal education. 
Although some researchers have suggested that the
increase in returns may be the result of  skills-
biased technological change, Airola and Juhn
(2003) found no evidence of such a tendency in
Mexico. Moreover, since, at the regional level, the
increase in skills seems to be compressed, even if
we accept that the increase attests to skill-biased
technological change, it still does not seem to be
the case that areas which share borders with the
U.S.  have benefited from such change, even
during the NAFTA period. Such benefits are
obtained only if the transferred technology/capital
is skill neutral or is transferred equally to all areas,
which is not the case,  given that foreign
investment is highly concentrated in the border
area.
The present research has also found evidence that
institutions play a more important role in
explaining regional differences in wages and
returns than distance from centers of production.
Unemployment and negotiating power as
measured through strikes are relevant in explaining
wage differentials between regions, although the
latter have decreased in recent  years. If we take
informality to be a proxy for “property rights” and
the rule of labor law in the job market, we can state
that increased levels of informality tend to lower
wages and  reduce the number of  returns to
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schooling. This is the case in Mexico, where,
though  informality acts as a cushion for those who
cannot enter the formal market by obtaining a job
in keeping with their skills, it distorts the allocation
of  skills and reduces  returns to formal schooling.
Moreover, conclusions can also be drawn
regarding the focus of social policy, since it can be
seen that the provision of education, without a
proper institutional and economic environment,
may not be so effective in alleviating  poverty and
increasing overall income as it is thought to be. 

APPENDIX 1
DESCRIPTION OF CATEGORIES

Categories of Regions (32 states)
Capital: Mexico City, State of Mexico.
Center: Morelos, Guanajuato, Hidalgo, Puebla,
Querétaro, Tlaxcala.
Central Gulf: Veracruz, Tabasco.
Central North: Aguascalientes, Durango, San Luis
Potosí, Zacatecas.
Pacific North: Baja California Sur, Sinaloa,
Nayarit.
Pacific Center: Colima, Jalisco, Michoacán.
Pacific South: Chiapas, Guerrero, Oaxaca.
Peninsula: Campeche, Yucatán, Quintana Roo.
Border: Baja California, Chihuahua, Coahuila,
Nuevo León, Tamaulipas, Sonora.

SKILLS CATEGORIES:

Professional: professionals, specialized
technicians, managers and professionals in the
public and private sectors.
Skilled: Educational workers, artists and
performers, managers and foremen in control
positions in industrial and craft production;
craftsmen in the transformation industry and in
maintenance; machine operators in continuous and
industrial processes; assistants in industrial
processes; drivers of mobile machinery;
coordinators and supervisors in administrative and
service activities.
Unskilled: Assistants in administrative activities;
traders and assistants; travelling salesmen;
personal-service workers; domestic-service
workers; security-service workers.

APPENDIX 2
RETURNS TO SCHOOLING IN ACCORDANCE

WITH DIFFERENT MODELS

Different regressions were carried out in order to
calculate  returns to schooling, including, in all of
them, a set of dummies for regions when calculated
at the national level. The results are presented in
Figure A1. We started with a Mincer-type
regression and continued to add variables.

Different models of returns to schooling

0

2

4

6

8

10

12

14

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

YearsNo skills Skills Mincer Mincer-Heckman

Figure A1

A. Mincer= schooling, experience, squared experience, gender, regional dummies. It averages 9.41 for the full years.
B. Mincer/Heckman= A +mills. Average =9.12
C. No skills= B + government + informal. Average=8.7
D. Skill= C + dummies for skills categories. Average=7.88
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