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During the 1987-1993 period average real urban full time wages and employment in Mexico grew 30 and 22 percent
respectively. After controlling for the changing labor force quality, all education-experience skill classes have
experienced significant employment and real wage growth. This growth was accompanied by a large increase in wage
dispersion within and across skill classes. The relative wage patterns for Mexico mimic those of developed countries:
the premium for skills is rising.

Shifts in labor supply are unlikely to explain the changing wage and employment pattern. While a uniform demand
shift for all labor classes combined with differences in labor supply elasticities may explain the rising experience
premium, such a uniform demand shift can not explain the education premium.

Why then is the demand for educated workers rising disproportionately quickly? We develop a test of whether the
observed data by industry is consistent with a production function based upon a constant returns labor class
aggregator. We reject this hypothesis which means that some labor is more complementary with capital. The test is
most soundly rejected in the industries that are becoming more technologically sophisticated. This suggests that the
demand shifts are technologically based and could result from skilled biased technological change.

Because technologically driven demand shifts dominate factor price equalization in Mexico, this suggests that in
developed countries like the U.S., where both forces move in the same direction, skilled biased technological change
is the force behind the changes in relative wages.

•""We thank John Ameriks, Rodrigo Arenas and Francisco Gutierrez for their valuable help. We also
appreciate the commentary of Alejandro Hernandez, Manolo Santos and the Columbia and ITAM workshops.
The project received funding by the Centro de Investigacion Economica, ITAM.



Introduction

We study the behavior of urban full time real wages in Mexico from 1987
to 1993, a period characterized by intense reform (throughout we use the
word wages to refer to urban full time real wages). We find that while the
average wage grew significantly, this was accompanied by a dramatic increase
in wage inequality across and within education and experience groups. The
wages of more educated and experienced rose relatively faster than those
of less educated and inexperienced workers. Although these facts alone are
noteworthy, the sources of these changes are not immediately clear. We
document both the wage and employment changes and attempt to identify
causes of rising within and across group wage dispersion. In particular, we
examine whether the changes are the result of simple labor supply changes
that have shifted the composition of the work force, or a result of labor
demand shocks due to shift in relative demands for final goods, skill biased
technological change, a rise in the return to entrepreneurial and managerial
capital, or the dissipation of rents accruing to previously protected, regulated
or publicly run industries.

Controlling for labor supply changes is critical in Mexico. Together with
the 30% average wage increase and the 24% growth in employment, there
were significant improvements in labor force quality. The population has
become older and more educated. After controlling for changes in labor force
composition, we still find that average wage growth would have been 25%.
However, as previously mentioned the growth pattern are not distributed
equally: more experienced and more educated workers enjoyed wage growth
of over 100% during the period, while average real wages for workers with
low experience and little education grew only 10%. Relative wages of those
with some post-secondary education to those with a highschool education
have increased 23%.

Because the compositional effect can explain only a small fraction of the
average wage growth, and both the real wage and supply of all worker types
has increased, we argue that the rise in average wages is driven by rising labor
demand that outstrips the growth in worker supply. Furthermore, we believe
that demand is also the cause behind some of the relative wage changes,
because we observe a positive correlation between wages and employment
across education groups when we hold experience constant. Relative wage
changes must be accounted for by changes in the relative demand for labor



because education groups that have experienced the largest wage growth have
also increased most in relative size.

We look for demand side causes of the relative wage changes. We find
that a complementarity between capital and skilled labor and an increase in
the returns to entrepreneurs and managers are much more probable sources
of the observed changes than relative shifts in final product demand. We find
however that this evidence is strongest for the service sector.

Our findings are especially interesting given the growing wage dispersion
in the United States and to a lesser extent in Western Europe since the 1970s1.
Having rejected changes in the relative supply of skilled and unskilled workers
as the cause of growing U.S. wage dispersion, two alternative explanations
have emerged within the literature.

On the one hand are those who argue that growing wage dispersion in
developed countries is the result of increased internationalization of markets
and the resulting shift in relative demands for final goods. Increased trade
with countries abundant in low-wage, low-skill workers may have reduced
the relative demand for unskilled workers in developed countries (see Learner
1991, 1994 and Wood 1994) hence lowering their relative wages.

On the other hand are those that claim the impossibility of such pat-
terns (Lawrence and Slaughter (1993) and Saks and Shatz(1994)). They
forward the alternative hypothesis that technological change has increased
the demand for skilled workers (Davis and Haltiwanger (1991), Bound and
Johnson (1992),Berman, Bound and Griliches (1994)). Direct evidence of
the importance of technological change is the wage premium paid to workers
using computer technology in the workplace found by Krueger (1993) and
Berman, Bound and Griliches (1994). The argument of this alternative hy-
pothesis is that as firms adopt new technology they also shift the relative mix
of employees towards those with more skills. Direct evidence of this is found
by Bartel and Lichtenberg (1987) and Doms, Dunne and Troske (1994).

Hanson and Harrison (1994) argue that developing economies like Mex-
ico can provide important counter-arguments for testing which of these two
competing explanations is dominant. If trade is the vehicle for changes in
relative wages in developed countries, then in developing countries, we should

*A wide range of papers document the patterns in the U.S. See Blackburn et al.(1992),
Bound and Johnson (1992), Juhn, Murphy and Pierce (1993), Katz and Murphy (1992).
For a cross-section of industrial countries see Davis and Haltwanger (1991) and for Western
Europe see Davis (1992).



observe the opposite patterns. Alternatively, if demand changes arise from
technical change, then wage patterns in Mexico should mimic those in the
U.S. This argument, however, must be made carefully. It may be that rela-
tive demand shifts for tradable goods would be changing factor prices, but
the service sector is growing so fast that these effects are dominated. In
fact, a story of this nature is consistent with our findings: traditional factor
price equalization hold but is dominated by skill bieas technical change in
the service sector.

Besides the well publicized trade liberalization, Mexico went through a se-
ries of important changes during this period. These include the privatization
of most state owned enterprises; major tax reform; deregulation of industry;
the modernization of laws governing economic activity; and the creation of
an independent central bank. This poses a third alternative, the intensive
reforms alone may have generated the observed relative wage changes. Re-
forms can induce changes by shifting rents in the economy. For example:
when privatizing industry, some of the fat that characterizes government run
industries is eliminated through the forces of competition. This could poten-
tially affect low skilled workers disproportionately. Alternatively, in periods
of profound change managerial capital accrues rents. If this last hypothesis is
behind the wage patterns, we might expect the patterns to reverse themselves
in the future.

A number of recent studies use alternative Mexican data sources to study
the impact of trade liberalization on the labor market. Feliciano (1993) uses
three of the twenty-eight quarters used in our study to measure the impact
of trade reform on employment and wages. She also finds a rise in wage
inequality in Mexico and a small reduction in wages and employment due
to trade. Revenga (1994) uses plant-level data to identify the importance of
trade protection on wages and employment. Although her data have almost
no individual worker characteristics and only cover large manufacturing firms,
she finds that trade protection had small impacts which raised wages and
lowered employment. Finally, Hanson and Harrison(1994) use plant level
data to find weak evidence consistent with skill-biased technological change
being the source of a small portion of the wage change.

Our work differs from the existing literature in that it uses far more
comprehensive data which allows us to document the labor market facts,
including important changes in the relative supply of worker types. Also
we concentrate on the possible causes of the skilled versus unskilled workers



taking into account these supply effects. And finally giving a more unified
treatment, we consider each hypothesis simultaneously. .

This paper is organized as follows: section 2 describes the data; sec-
tion 3 describes the changes in the aggregate composition of the labor force
and presents the basic aggregated labor market trends; section 4 examines
whether changes in the relative supplies of skill groups can account for the
aggregate trends; section 5 then examines the nature of the types of demand
shifts that are generating the wage and employment patterns; and, finally
section 6 concludes.

2. The Data

We use micro-level data from the Encuesta de Empleo Urbano collected by
the Instituto Nacional de Estadistica Geografia e Informatica (INEGI). This
data set contains quarterly wage and employment data on nearly one million
workers over the last seven years. Similar to the U.S. Current Population
Surveys, the data are from household surveys which fully describe family
composition, human capital acquisition, and experiences in the labor market.
Our data are drawn from 28 consecutive quarterly wage and employment
surveys collected by the INEGI over 1/1987 to 4/1993. In person interviews
are conducted in five consecutive quarters for each of approximately 50,000
households. Wage and employment data are collected for the week before
the survey date.The data are drawn from the 16 largest cities in Mexico.

We utilize the data to document the changing demographics, employment
and wages. We monitor changes in the population, the labor force, which we
define as all individuals who worked for at least an hour the previous week or
have looked for a job in the last month and in full time employment, i.e. those
that work over 30 hours each week during the entire year. Wages and hours
are computed for full time employed workers. We chose not to incorporate the
self-employed and seasonal workers because our interest lies in studying the
mainstream labor market. Including the self-employed creates an additional
problem in that substantial portions of their income may be reinvested into
their business and not picked up in the survey.

The data contains a monthly earnings variable from which we calcu-
late wages by dividing by 4.3*weekly-hours. Rather than reporting actual
monthly earnings some individuals report their wage as being within an in-



terval based upon multiples of the local minimum wage. We assign those
individuals the mean wage of the interval. Wages are deflated to the first
quarter of 1987 using the same quarterly CPI deflator for all regions.

3. Demographic Labor Market Trends

Average urban labor market trends are impressive (These are documented
in table 3.0.1): average wages rose 30% and total full time employment rose
around 21%. In our sample of cities, employment growth is 6 percentage
points higher than population growth, which was around 15%2 . The dif-
ference can be explained by an increase in the labor force participation rate
of around 7.7% and a decrease of the full time employment rate of 1.8%.
Employment increases are even higher when we include increased work in-
tensity: total hours worked grew 25% due to both employment growth and
an increase from 44.7 to 46 in average weekly hours.

3.1 Population Labor Force Participation

Changes in the composition of the population and the labor force might
account for the aggregate trends mentioned above. We divide the sample into
four education categories3, and 5 experience groups divided into eight year
intervals where experience is calculated by subtracting years of schooling+6
from the age variable. Population and labor force statistics by sex for these
groups are reported in tables 3.1.1 and 3.1.2. The population has become
relatively more educated, as the least educated group grew in size at a rate of
1% while the two most educated groups growing around had growth rates of
32% and 41% respectively. Also, the number of least experienced individuals
shrank 0.5% in contrast to those with more experience growing around 20%.
With respect to education, a similar pattern of change can be observed in
the labor force except that labor force growth is slightly higher: the least
educated group in the labor force grew around 4% while the highschool and
post-secondary groups grew around 45%. The growth of experience in the

2The population growth in the sampled cities is most likely a function of both popu-
lation growth and migration. Reported population growth for the whole country during
the 87-93 period is about 2% annualy or around 15% for the seven years.

3We label 0-6 years of schooling as "primary," 7-9 years as "some secondary," 10-12 as
"high school," and > 12 years as "post-secondary."



labor force does show a slightly different pattern. Because the labor force
participation rates of the least experienced rose, the size of the labor force
with less than 8 years of experience grew 20% while the growth in the labor
force of those with more than 8 years of experience had the same pattern as
the population growth. Like in schooling, the labor force grew faster than
the population in all groups. These numbers show that the labor force is
growing faster than the population and is becoming both more educated and
more experienced.

The 7.7% increase in labor force participation is composed of two effects.
The first effect is a mechanical effect: the population is shifting towards more
educated and experienced groups who have higher participation. The second
effect is a behavioral effect: after controlling for experience and education, the
labor force grew faster than the population. To measure the relative magni-
tude of the behavioral versus the mechanical effect, we divide the population
into sex-experience-education cells and calculate the labor force participation
rates for each cell in 1987 and 1993. We then calculate what the labor force
participation rate would be in 1993 if the per group participation rates had
stayed constant at 1987 levels. The mechanical effect accounts for a 3.5%
rise while the behavioral effect accounts for the other 4% of the rise in labor
force participation4 . Women's participation rates increased twice as much
as men's: 12% and 6% respectively. This could imply that the behavioral
effect is arising from women's increased participation. We performed the
same accounting by gender and found the women's mechanical effect to be
4% and men's 3%.

Both the changes in the age structure and educational composition of our
sample are consistent with demographic variables reported elsewhere. The
World Bank reports that schooling attainment in Mexico experienced impor-
tant advances during the last 30 years. For example primary enrollment in
1965 was less than 90%, while today it is 100% (1989). Secondary school en-
rolment (7-12 years) increased from 17% in 1965 to 53% in 1989. Finally, the
fraction enrolled in some post-secondary education who are between ages 20
and 24 years was 4% in 1965 and 15% in 19895. The aging of the population
reflects the slowdown of population growth through reduced birth rates and

4We also calculate the rate using 1993 per group rates and applying 1987 population
weights and we get a very similar number.

5Source World Bank Report 1992 pg 271.



increased longevity. The 1965-1980 average population growth rate was 3%
while the average population growth rate for 1980-1990 was 2%. Birth rates
in 1965 were 45 births per thousand and in 1990 they were a little more than
half that at 27 births. Finally, death rates were 11 per thousand in 1965 and
5 per thousand in 1990.

3.2 Wage Dynamics

As mentioned above average, real urban full time wages experienced a 30%
increase during the 1987-1993 period. In Mexico, averages are particularly
gulling because the wage growth was accompanied by a substantial improve-
ment in the labor force's quality. This alone could be the reason behind the
wage growth. Using our previously defined sex-education-experience cells,
we again calculate the fraction of wage growth arising from the mechanical
effect of aging versus the fraction reflected by changes in the experience wage
profile. The weighted average of 1987 wages using 1993 employment weights
is only 4% higher than the 1987 average wage. Also the weighted average
of 1993 wages using 1987 employment weights is only 5% less than the 1993
average wage. Hence we conclude that the mechanical effect can only explain
a 5% increase in the average wage.

To understand the changes in the structure of wages, we create wage-
experience profiles by education group. We restrict our sample to men be-
cause family responsibilities create significant inaccuracies in our measure
of labor market experience for women. To construct the profiles we calcu-
late cell means for each experience-education group in each year and then
fit cubic polynomials in experience to minimize measurement error6. In Fig-
ures 3-la-3.1d we plot the smoothed profiles for the four education groups, for
1987, 1990 and 1993. Almost all worker types have experienced average wage
growth but there are large differences in the degree of wage growth. More
educated and more experienced workers have enjoyed the largest increases.
Figures 3.2a-3.2d show the wage-earning profiles for median real wages by
education group. Median wages have smaller and for many workers negative
increases. So while on average workers earn more in 1993 a representative
worker appears not to have enjoyed the same kind of wage increase.

6We chose to fit a cubic instead of a quadratic, since Murphy and Welch (1990) find
that for the US data quadratics under estimate early career growth and over estimate
middle career growth, while for cubics much of the problem disappears.



The graphs clearly show that the educated and more experienced enjoyed
far greater real wage growth than the less educated and experienced. Tables
3.3.1 and 3.3.2 quantify the size of this wage growth by reporting average
wage growth for each experience-education class from 1987 to 1993. While all
worker types experienced real wage growth, the growth was extremely varied.
The most educated enjoyed much larger wage growth than the rest of the
population. In particular those with 24-33 years of experience had average
wage growth of 113%. In contrast some groups with 6-9 years of education
experienced practically zero average wage growth. Thus, across-group wage
dispersion increased by 52% as measured by the ratio of post-secondary to
primary school average wages

An important difference in the wage trends for less educated workers is
that while the profiles of the three top education levels have become steeper
that for the lowest education has flattened out. Table 3.3.3 documents the
slope changes in the profiles and the changes to the education premia.

At the same time that across-group wage dispersion is rising, we also find
that within-group wage dispersion has increased. Table 3.3.1 and 3.3.2 also
report the coefficient of variation (standard deviation/mean) for the wages
in each worker class. We chose this as a measure of within class disper-
sion because it controls for the increase in average wages. Wage dispersion
within worker type may be seen as returns to the characteristics which are
unobservable to the econometritian, such as ability. Consistent with this in-
terpretation is that with few exceptions within class wage dispersion grows
with experience. The difference in the patterns of the coefficients of varia-
tion for women and men is probably due to the measurement error associated
with women's experience.

In summary, in the last 7 years average wages have increased but only
significantly for the more educated and experienced. Increasing returns to
experience (steeper profiles) only occurred for those who at least had some
secondary-school education and in fact the least educated saw the return to
experience decline. Given the difference between the medians and the means,
the wage gains accrue to those in the upper half of the wage distribution.
Thus, for every education group except the least educated, the increase in
average wages is accompanied with a more than proportional growth in within
class wage dispersion.



4. Can these changes be supply driven?

Equilibrium prices and quantities are a function of both labor supply and
demand. In this section we investigate whether the observed dynamics could
have been driven only by supply side considerations, either through differ-
ences in supply elasticities or in shifts in supply. As we mentioned above
simply the compositional effects are not enough to explain the observed wage
growth. Moreover for every class of worker, average real wages increased and
for only two classes did total hours and employment decline. Even if we
control for experience levels by dividing workers into education-experience
cells in each year, we see that wages increase in all but a few cells as does
the employment in each cell. Under standard assumptions about supply and
demand, a rise in both price and output could only arise if the demand curves
for each type of labor were shifting out.

Growing wage dispersion within wage experience cells also provides ev-
idence that factor demands are rising. If wage dispersion simply reflected
measurement error, then over time there is little reason to see dispersion
rise, moreover if it represents skills unobserved to the econometritian there
is no reason to think that the relative supply of these skills within a par-
ticular wage-experience cell has changed. Thus a fanning out of wages in
only the upper half of the wage distribution (remember median wages by
education-experience rose only slowly) probably reflects increasing returns
to skills unobserved to the econometritian. Also supporting this view is the
fact that growth in wage dispersion has been highest for the most educated
and experienced workers.

4.1 Uniform Additive Demand Shifts

Above we argued that increases in labor demand must be a part of the
story explaining the wage and employment patterns. In this subsection we
investigate whether the changes in relative wages are consistent with growing
labor demand that shifts uniformly across labor types. That is, we wish to see
if the observed changes can be solely explained by differences in labor supply
elasticities and labor supply shifts. While we consider identical additive
shifts in this section in the next section we consider identical proportional
shifts. Also for this test to make sense the labor demand curves across worker
types must have very similar slopes otherwise identical shifts can cause very



different price changes on the same supply curve.
Consider figure 4.1: two different supply curves are drawn, and both

are exposed to the same additive demand shift. It is immediate from the
diagram that the markets with large changes in price have smaller changes in
quantity and vice-versa. Alternatively if changes in relative wages are driven
by differences in supply shifts and not elasticities, still with uniform demand
shifts, the same pattern would emerge. This is illustrated in figure 4.2. To
identify these patterns in the data we constructed scatter-plots of wages and
employment by education group. The plots are reported in figures 4.3-4.6.
Across experience groups holding education constant, for education groups
2,3 and 4, we see that greater dispersion in price is accompanied with greater
dispersion in employment. The only exception is experience category 1 in
education group 4. These seems to indicate that the relative wage changes
across experience groups are consistent with the neutral demand shift story.

The observed changes seem to imply what one would expect about the
supply elasticity of the different groups. Labor supply becomes more inelastic
with increasing skills whether they are measured by education or experience.

In the other direction, varying across education and holding experience
constant we see that education group 4 has larger wage dispersion and larger
employment dispersion, suggesting that the changes in relative wages across
education groups are not consistent with the uniform additive demand shift
hypothesis. Table 4.2.1 reports the correlations confirming the visual sug-
gestions of the figures.

The previous test found that the variation in the data was not consistent
with an identical additive shift to each demand curve where all demands
had the same slope. We now develop an alternative test where we assume
that all demand curves have the same elasticity and all face an equivalent
proportional shift.

5. Demand.

The previous section presented evidence that the employment and relative
wage patterns are not consistent with either a hypothesis of stable demand
or a hypothesis of a neutral demand shift. This implies that shifts in relative
demands must be at least partially responsible for the relative wage shifts.
In this section and the rest of the paper we attempt to determine both the



nature and potential causes of the relative demand shifts.

5.1 Alternative theories

As mentioned in the introduction this is the same problem faced by other
authors in trying to explain similar wage shifts in other countries. Here we
consider four competing theories that try to explain the rise in the college
premium. All of which have been considered by other authors'.

THEORY A The changes are driven by shifts in the relative demand for
products with different factor intensities. The most talked about change of
this kind is trade theory's standard factor price equalization. However other
sources of demand shifts are possible such as tastes or government spending
(defense for example).

THEORY B The changes are driven by a complementarity between capital
and skilled labor. If the price of capital goes down and capital is a complement
of skilled labor then the relative demand for skilled labor increases. Techno-
logical change might be modeled as a reduction in the price of capital, the
creation of more productive capital..

THEORY C The changes are driven by the dissipation of rents that affects
unskilled labor disproportionately. When protection is reduced or monopoly
dissolved rents accrued to the formerly protected sector are reduced. Labor
unions may end up being big losers.

THEORY D The changes are driven by an increase in the productivity
of skilled labor that is related not to technology. Institutional change can
create new opportunities for entrepreneurs and force firms to restructure.
Managers and entrepreneurs people who can catalyze change receive rents
during periods of transformation. This reason is conceptually very similar to
B, except that the increased productivity is caused by the need to adjust to
the environment and is probably temporary8.

Most likely all of the above factors are relevant. Murphy and Welch (1990)
find that trade flows are an important component of the demand shift in the
U.S. Krueger (1993) finds that in the U.S. the use of a computer increases
wages significantly. Feliciano (1993) and Revenga (1994) using Mexican data

7The list is certainly not exahustive.
8This idea of bussiness or regulatory envirionment can be found elswhere in the litter-

ature. For example Parente and Prescott (1993) talk about how differences in bussiness
environments can potentially explain differences in growth rates.



find evidence that reduced protection lowers industry relative wages, and
Hanson and Harrison (1994) using Mexican plant level data find evidence for
the capital related story.

5.2 Discriminating between theories

Finding the actual cause of the relative wage changes is a very difficult task.
Even though these theories have different predictions the best we can do is
say whether these are consistent with the data. Unfortunately this is a strong
statement only when a rejection is reached.

Observationally theory A is very different to the other three. If this alone
is the motive behind the change, one would have to observe industries with
larger shares of skilled workers growing faster, in output or employment. Also
it would be likely that the within industry share of skilled labor decrease,
since skilled labor is becoming more expensive.

The other three theories B,D,C would require that the economy wide
share of skilled labor increase and that the increase have a within industry
component, i.e. it can not be fully explained by differentials in industry
growth. An increase of within industry skilled labor shares is consistent with
the three alternatives. The consistency with theories B and D is obvious,
to see that it is consistent with theory C consider the following example:
suppose labor unions loose power in a particular industry and allow firms to
layoff unskilled workers which were earning more than their marginal prod-
uct. All else equal this would increase the industry's skilled-worker-hours
share.

Economy wide the share of skilled worker hours, defined as having some
college, went up from 15% in 1987 to 18% in 1993. We calculate the share
of skilled workers in each industry group for each of the 22 industry groups
identified in the sample for 1987 and 1993 (Appendix B lists the 22 industry
groups and their composition), and then calculate the compositional effect
(how much would the 87 economy wide share change using the 93 weights
on 87 shares. We found that the share is practically unchanged, (a very
slight decline). Moreover for 19 of the 22 industry groups the share of skilled
workers increased. This is strong evidence against the hypothesis that theory
A alone is driving this changes.



5.3 Technology test

The previous section showed evidence against final good demand shifts being
behind the observed changes. To discriminate further among our candidate
theories in this section we make the assumption that each industry can be
aggregated and behaves like a single representative firm, and test whether
a production function in which capital has the same relationship with all
types of labor is consistent with the data. Rejecting this hypothesis would
be evidence in favor of theory B.

We observed that for the 1987-1993 period for most industries the propor-
tion of skilled workers grew, even though the relative wages for these workers
increased. This kind of behavior would be impossible for a cost minimizing
firm whose only two inputs were skilled and unskilled labor. Still when many
more inputs exist this behavior need not be contradictory to cost minimiza-
tion. Also our definition of skilled labor is arbitrary, there are more than
two types of labor and permitting any relationship across labor types could
potentially generate almost any wage and hours pattern. Consider first an
example of a production function with three inputs that is not consistent
with the data. Let Y{L\^L2^k) = L\L\kx~a~b. The first order conditions for
profit maximization imply that j^- = ̂ -. Hence if L2 becomes more expen-
sive, j^- should increase. This is contrary to what we observe in the data.
Now consider a production function that could potentially account for the
changes in the data. Let

Y(LU L2, L3, U,k) = \L\L\ + LlUtf^k1-*.

Then consider the profit maximizing first order condition with respect to
the first and third types of labor:

Lx : —AL\L\ + La
3L

b
2}

alah-lkl-aaL\-lL\kl-a = XPl
ab

L3 : —\La
1L\ + La

3L
b

2]
a/ab-1k1-aaLa

3-
1Lb

2k
1-a = Xp3
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Consider the ratio of the two equations:
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It is clear from the above ratio that it is possible for both ^ and y1 to
increase.

These examples can be generalized. Assume that industry i has the fol-
lowing production function:y(L,A;) = fi(L)ak1~a where /;(.) is homogeneous
of degree one for all i (notice that the example above is a particular instance
of this production function). Then cost minimization imposes restrictions
on the choice of L we can observe given the prices for labor. Suppose that
wf7and wf3 are wage vectors and that Lf7and L?3 labor input vectors for
industry i for the corresponding years. Then if the firm is cost minimizing
in 93 it must be that

w
T 93 T 87

9 3 - ( — ~

The inequality says that the unit labor vector (remember that the labor
aggregator are HD(1) ) in 1993 must cost less in 1993 prices than the unit
labor vector of 87. If this were not true by choosing labor inputs in the
proportions of 1987 one could reduce costs in 1993.

The problem we face in testing this relationship is that the quantity fi(L)
is not observed for either year. But using the first order conditions of the
industry representative firm we can show that optimizing behavior implies
that f'iLg7i < tW(zh^tr)1~a- Where pf7,p93are aggregate prices of labor9 and

Jt V [ fc

P13->PT
 a r e t n e prices of capital. But pfT<pf3 since the wage of every labor

type increased. Measuring the price of physical capital is much harder. Real
interest rates measured by the difference between Cetes (treasury bills) and
inflation were slightly higher in 93 than in 87 but much of the physical capital
is imported and the reduction in tariffs and import permits together with the
real appreciation of the peso against, the US dollar, probably lowered the
price of physical capital. Also for many firms borrowing in dollars during
this period of real appreciation was extremely cheap. We argue that at worst
the price of physical capital remained the same, implying that: ^'^87j < u

wr.

9Since / is homogeneous of degree one we can speak of a unit labor vector and of a
price of a unit of aggregate labor.
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Plugging in above we get1

T 93 T 87
no / Lj J-J

<I#93 II
< 0

The above test is a very weak one implying that a rejection of the null
hypothesis would hardly be evidence in favor of the assumed technology. In
contrast a rejection using such a weak test would be a strong statement about
the inconsistency of the assumed technology and the observed changes. We
generate a test statistic for the above restriction and its computed values are
reported in table 5.2. We get very strong rejections for 13 of the 22 industry
groups. Some of the statistics are very high because we have a large number
of observations so the variance of our price variables is very low. Also while
we reject the technology for only four of 5 manufacturing industries11 we
reject it for six of the seven service industries12. This may be evidence of
increased use of computers and their complementarity with skilled labor.

6. Conclusion

Over the 1987-1993 period, average real urban wages and urban employment
have grown dramatically. After controlling for the labor force becoming more
skilled through aging and increased education, we found that in all educa-
tion and experience classes, there was impressive employment and real wage
growth during the 1987-1993 period. However, this growth was accompanied
with a large increase in wage dispersion both within and across skill classes.
The returns to both education and experience grew over this period, while at
the same time within an education-experience- group, the wage distribution
became more disperse.

10It must be emphasized that the validity of the test depends on the assumption on the
price of physical capital, if this price went up, the test is only valid if the rise is less than
the rise of the price of the unit vector of labor.

11 Manufacturing industries are Food,beverage and tobbacco, Textiles, Clothing, Leather
& shoes, Wood and Paper, Chemicals plastics k. cement, Petroleum refining k petrochem-
icals, Industrial metals raw, Metal processing.

12Service industries are: Commerce, Restaurant and Hotels, Transportation, Commu-
nication, Financial real estata & professional services, Education, Other services and
Government.



What are the sources of change? Some of the across skill group wage
dispersion can be explained through labor supply curves becoming more in-
elastic with higher levels of skills and there being uniformly rising demand
shifts for all skill groups.

However, the patterns of wage and employment growth across skill groups
suggest that labor demand must be rising differentially across skill groups.
It appears that demand for more experienced workers and workers with at
some post-secondary education is rising much more rapidly than for other
skill groups. Two facts provide convincing evidence for this statement. First,
while employment growth has been large in all skill groups, only for the
most educated and experienced has this been accompanied by massive wage
growth. Second, within skill classes we found a fanning-out of the upper half
of the wage distribution: median wages grew much slower than means, and
the coefficient of variation grew for almost all skill classes. We conjecture
that this fanning-out represents increasing returns to skills unobserved to the
econometritian and not measurement error. Moreover we believe the supply
of unobserved skills across cohorts is stable which implies that returns are
rising due to an increase in the demand for unobserved skills.

What is the nature of these demand shifts? We find evidence against
shifts in relative demands for finished products and evidence in favor of the
view that skilled labor is more complementarity with capital. We find this
complementarity is higher in the service sector than in the manufacturing
sector.

Although these findings are of interest to both scholars and policy mak-
ers studying the Mexican economy, they are also important to distinguishing
whether growing across skill group and within skill group wage dispersion in
the U.S. is due to growing internationalization or skill-biased technilogical
change. Given that the trends in Mexican wages mirror those of the U.S.
and some other developed economics, our findings may be taken be taken as
evidence that factor price equalization is dominated by skill biased techno-
logical change generated by a rapidly expanding service sector.However, we
believe that much work must be done before this conclusion is strengthened.
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OC — OC :»t>. r- at. K ;> o
— O OC -O sC
\C r^ - T — c>

= — <-' <N

o <= c = o =

8 n T

C^ r~ TT r̂ i r-l r— c» s

S oc T ^r — r— <-i wi
r- r- © o <N pv o> r-i ^ e ê
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