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Earnings Inequality and Educational Attainment after Mexico's Economic
Reforms

Background Paper # 1

Relevant topics: Distribution consequences of crises and reforms.

Gladys Lopez-Acevedo (LCSPE), Lauro Ramos (IPEA), Angel Salinas (LCC1C) and Monica
Tinajero (UNAM) " 2

Abstract

Even though the educational attainment levels expanded very rapidly, Mexico also experienced a
pronounced increase in the degree of income and earnings inequality over the period of analysis. Most of
the worsening of income distribution happened in the mid-eighties. The early nineties display little
variation in income and earnings inequality except for a small trend towards deterioration. Income
distribution improved between 1994 and 1996, an interval of time that entailed a severe financial crisis in
the Mexican economy.

Three broad hypotheses are frequently advanced to explain the similar increases in earnings inequality
experienced in Mexico and other countries. These link the increase in earnings inequality to i) the
increased openness of the economy, ii) institutional changes in the labor market and iii) skill-biased
technological change. Unlike other papers based on these hypotheses, this paper deals explicitly with the
changes in the distribution of education, as well as the interaction between educational policies, which
induced such changes, and the working of the labor market.

One interesting finding is that education is by far the variable that accounts for the largest share of the
variation in earnings inequality in Mexico, both in terms of its gross and marginal contributions. This result
indicates that as the Mexican economy progresses, education becomes even more important in determining
the choices of sectors and occupations. That is, the marginal contribution of education by itself remains the
same, but the gross contribution increases. In addition, the gross contribution of age to inequality has been
going up and at the same time its marginal contribution has been decreasing. In other words, differences in
both educational attainment and distribution among cohorts have become pronounced in recent times,
leading to a higher correlation (negative) between education and age.

Another important result is that the educational contribution to inequality in Mexico is the second
highest in Latin America, next to Brazil. Moreover, what seems to be particularly interesting in the
Mexican experience is the fact that the significance of education has been increasing over time.

This paper also shows that education has the highest gross contribution to the explanation of changes in
earnings distribution. Moreover, the income effect is always the prevalent one, and the significance of
changes in the distribution of education remains high even if one controls the changes in other relevant
variables such as age, economic sector, region and labor market status. The significance of education as an
explanatory source for inequality changes seems to be a common pattern in Latin American countries. In
fact, the relevance of the income effect over the allocation effect is also a trait shared by all countries where
a similar analysis was carried out. What deserves attention in the Mexican case is the fact that the figures
are well above those for other countries over a shorter period of time. This means that changes in the
structure of supply of labor were particularly relevant for the earnings distribution.

This type of analytical policy support is central to the social development objective of the World Bank
Country Assistance Strategy. It is also part of a comprehensive work meant to build a poverty and
inequality strategy for Mexico.

This research was completed as part of the "Earnings Inequality after Mexico's Economic and Educational Reforms"
study at the World Bank. We are grateful to INEGI and SEP (Ministry of Education) for providing us with the data.
These are views of the authors, and need not reflect those of the World Bank, its Executive Directors, or countries they
represent.
2 gacevedo@world bank.org and asalinaseworldbank.org.



INTRODUCTION

This paper reviews the factors and mechanisms that have been driving inequality in Mexico,
particularly in terms of educational policies. More specifically, the paper relates the recent
evolution in earnings inequality to the changes in the distribution of education. In addition, this
study analyses the way labor market interacts with the distribution of schooling in the labor force.
This is done aiming at (i) establishing an analytical framework that permits the analysis of
interaction between education and labor market, and (ii) examining the evolution of earnings
inequality after the macro economic and educational policies followed in the 80's and 90's in
Mexico.

The paper is organized as follows: Section 1 describes the evolution of total current income
inequality, between 1984-96 based on the National Household Income and Expenditures Survey
(ENIGH), and using the household per capita income as the unit of analysis. Section 2, focuses on
the evolution of individual earnings inequality, using the information of the National Urban
Employment Survey (ENEU). Section 3, investigates how much of the earnings inequality can be
explained by education, as well as other control variables, both in gross and marginal terms.3

Then, one takes a closer inspection of the evolution of educational attainment and distribution in
recent times. Section 5, relates the changes in the distribution of education to the changes in
earnings inequality. The last section has the concluding remarks.

1 THE EVOLUTiON OF TOTAL INCOME INEQUALITY

The first evaluation of income inequality evolution in Mexico is based on the information
available in the ENIGH4. The reason for doing so is that this survey captures total current income
of the households, including non-monetary income, besides earnings and other sources of
monetary income. The unit of analysis is the household, and the concept of income is household
per capita income.5

The main results of this evaluation are shown in table 1. It indicates that a very sizable
deterioration in the income distribution has taken place between 1984 and 1996. While the
poorest 20% of the population lost almost one seventh of their income share (0.6 percentage
points), the richest 10% increased theirs by something close to one seventh (5.2 percentage
points). Moreover, this last group was the only one that gained over that period, as not only the
poorest, but also those in the middle lost in relative terms.

Looking at the results of this comparison, one can say that the 1984-1996 period in Mexico
was marked by a series of regressive income transfers from almost the entire population spectrum
to the richest stratum. Accordingly, the most commonly used inequality index points to a
worsening in income inequality over this span of time. The Gini coefficient, which is more
sensitive to changes in the middle of the distribution, rises from 0.473 in 1984 to 0.519 in 1996.
On the other hand, the Theil T index, which is extremely sensitive to changes in the upper and
lower tails, goes up from 0.411 in 1984 to 0.524 in 1996.

Even though the worsening of the distribution is indisputable, there are, nevertheless, two
points that must be stressed. The first one is that, according to the ENIGH survey, most of the
worsening of the income distribution happened in the mid-eighties (1984-1989). The early
nineties display little variation in earnings inequality except for a small trend towards
deterioration. From 1989 to 1994, the income share accruing to the 20% poorest decreased
slightly (it went down from 3.9% to 3.8%), whereas the richest 10% were the only ones that

3Educational attainment has not only a monetary impact but can also affect other outcomes, which are important for
individual's well being, but that are not necessarily measured in monetary terms. This study, however, will not consider
the non-monetary impacts of education. An interesting methodology for the estimation of these impacts can be found in
Wolfe, Barbara and Samuel Zuvekas (1997).
4 See annex I for a brief description of this survey.
SThis means that total current income of the household divided by its number of household members. That is, we are
considering the household as a unit characterized by a flow of income transfers and disregarding aspects related to
equivalence scale.
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increased theirs (by one percentage point), and, therefore, those in the middle also experienced
losses.

Table 1. Lorenz Curves for Total Current Income" (Accumulated Income Share - %)
Population Share 1984 1989 1992 1994 1996

10 1.66 1.39 1.32 1.39 1.39

20 4.47 3.88 3.68 3.76 3.89

30 8.19 7.29 6.92 6.98 7.29

40 12.85 11.65 11.09 11.08 11.63

50 18.76 17.05 16.26 16.28 17.08

60 26.15 23.78 22.83 22.79 23.86

70 35.51 32.25 31.13 31.10 32.39

80 47.64 43.12 42.14 41.93 43.44
90 64.53 58.75 58.32 57.68 59.33

92 68.79 63.06 62.81 62.03 63.61

94 73.73 68.03 68.03 67.26 68.68

96 79.38 73.82 74.47 73.70 74.95

98 86.68 81.60 82.81 82.49 83.32

100 100.0 100.0 100.0 100.0 100.0

Bottom 20% 4.5 3.9 3.7 3.8 3.9
Middle 40% 21.7 19.9 19.2 19.0 20.0

Mhigh 30% 38.4 35.0 35.5 34.9 35.5

Top 10% 35.5 41.3 41.7 42.3 40.7

Gini 0.473 0.519 0.529 0.530 0.515

Theil T 0.411 0.566 0.550 0.558 0.524

Source: Own calculations based on ENIGH.
"Based on household per capita income.

The second fact to be emphasized is very surprising and hard to explain: the observed
improvement in the income distribution between 1994 and 1996, an interval of time that entails a
severe financial crisis in the Mexican economy.6 Usually one would expect inequality to go up
during recessive times, as it seems plausible to admit that the rich have more ways to protect their
assets than the poor do. Especially when it comes to labor which is basically the only asset of the
poor (the labor-hoarding hypothesis). The fact, however, is that the 10% richest experienced
relative losses (their income share dropped 1.6 percentage points) and, accordingly, inequality
went down: the Gini coefficient came down from 0.534 in 1994 to 0.519 in 1996, whereas the
drop in the Theil T was from 0.558 to 0.524. In principle, it could be argued that the richest
experienced severe capital losses due to the crisis, in such a way that their total current income
was affected compared to the poor. This hypothesis, however, is not supported by the data shown
in table 2, as monetary income other than wages and salaries, and financial income as well,
increased their share in total income in that time interim, particularly so for the urban areas.
Therefore, the fall in inequality remains somewhat puzzling.

6 In 1994, current account deficit was 30 billion dollars, about 7 percent of GDP. The main effects of the financial crisis
were i) GDP and domestic demand felt 6.2 percent and 14 percent respectively each; ii) the unemployment rate rose
from 3.7 percent in 1994 to 6.2 percent in 1995; and, iii) the GDP per capita decreased 7.8 percent and workers
experienced a significant reduction in their real wage, nearly 17 percent in 1995.
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Table 2. Share of Total Income by Source (%)
1994 1996

Source Total Urban Rural Total Urban Rural
Monetary Current Income

Total Labor Earnings 47.12 49.01 32.07 44.51 46.08 33.75
Property (Business) Income 16.96 16.23 22.75 17.74 17.11 22.07
PropertyIncome and Rents 1.10 1.13 0.87 1.35 1.47 0.51
Income from cooperative firms 0.22 0.24 0.12 0.06 0.03 0.32
Monetary Transference 5.44 4.72 11.23 6.55 5.89 11.11
Other Current Income 0.64 0.67 0.36 0.69 0.66 0.91

No Monetary Current Income
Self-Consumption 1.44 0.81 6.46 1.20 0.69 4.72
Non Monetary Payment 1.55 1.58 1.28 2.25 2.32 1.82
Gifts 5.04 4.73 7.57 6.07 5.86 7.55
Housing Imputed Rent 16.02 16.60 11.39 13.76 14.28 10.20

Financial Income 4.46 4.28 5.91 5.80 5.62 7.04
Total Income 100.00 100.00 100.00 100.00 100.00 100.00
Source: Own calculations based on ENIGH.

In table 3 the results for the Gini and Theil T are displayed for urban and rural areas using total
current income. There, one can see, for both indices that inequality in rural areas was lower than
in urban areas and remarkably stable until 1992. After a small decrease in 1994, it increased in
1996, contrary to the aggregate result discussed before. In light of these outcomes, it seems
pertinent to state that the leading force behind the behavior of current income distribution in
Mexico is in the urban areas.

Table 3. Inequality Measures for Total Current Income
Gini Coefficient Theil T Index

Year National Urban Rural Year National Urban Rural
1984 0.473 0.442 0.448 1984 0.411 0.356 0.375
1989 0.519 0.498 0.444 1989 0.566 0.526 0.361

1992 0.529 0.498 0.434 1992 0.550 0.483 0.353

1994 0.534 0.508 0.419 1994 0.558 0.499 0.325

1996 0.519 0.493 0.452 1996 0.524 0.470 0.390

Source: Own calculations based on ENIGH.

2 THE EVOLUTION OF EARNINGS INEQUALITY

How much of total income inequality is due to earnings inequality? Table 4 presents the results of
total current income inequality for each of its components: earnings7, monetary income excluding
earnings and non-monetary income by urban and rural areas (see annex 2.1 and table I in annex
3).8 Earnings are the source of income that contributes to most of the overall inequality, being
responsible for almost half of it at national level. It is clear that these figures may be affected by a
possible underreporting of capital gains, but it seems valid to state that if one better understands
the mechanisms that lead earnings inequality, this will be a large step towards understanding the

7Earnings as defined in the ENIGH survey include salaries and wages, paid over-time, tips, contract workers' earnings,
Christmas or New Year gifts and other gifts, and other monetary compensations (non-regular earnings). Earnings as
defined in the ENEU survey include salaries and wages, self-employed workers' earnings, contract workers' earnings,
and implicit firm owners' salaries, as well as non-monetary earnings.
s Though the results are shown for the Gini coefficient, these could have been obtained for the Theil T index, as both of
them satisfy the six propositions listed in Shorrocks (1982).
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total inequality behavior. Besides, as long as labor is the main, if not the only, asset of the poor, a
better knowledge of earnings inequality is a valuable input for the assessment of poverty and
welfare issues.

Table 4. Decomposition of Total Current Income (Percentaze Share in Overall Gini)
Income Source Earnings Monetary income No monetary TOTAL

Excluding earnings Current income
National

1984 46.0 32.9 21.0 100.0
1989 41.0 36.0 23.0 100.0
1992 42.9 31.9 25.2 100.0
1994 50.2 25.9 23.9 100.0
1996 46.7 29.4 23.9 100.0

Urban
1984 45.6 32.2 22.2 100.0
1989 38.6 37.3 24.1 100.0
1992 41.4 33.1 25.5 100.0
1994 50.0 26.0 24.0 100.0
1996 46.1 29.8 24.1 100.0

Rural
1984 30.7 49.5 19.8 100.0
1989 35.7 43.5 20.8 100.0
1992 29.6 42.2 28.2 100.0
1994 31.9 43.8 24.2 100.0
1996 35.7 41.2 23.1 100.0

1996 35.7 41.2 23.1 100.0
Source: Own calculations based on ENIGH.

To examine the behavior of inequality in recent times the household survey ENEU and
ENIGH were used. However, in this paper the ENEU results are analyzed, while the ENIGH
results are presented in the Annex 4. The ENEU survey is collected quarterly and for the purposes
of this study the third quarter of each year was chosen, in an attempt to avoid the influence of
seasonal factors that could make non-comparable results to those obtained from ENIGH.9

By examining the results shown on table 5, one also reaches the conclusion that the
distribution of earnings has become more unequal in recent times. The Gini coefficient jumps
from 0.395 in 1988 to 0.442 in 1997, after reaching a peak in 1996 of 0.464. Similarly, the Theil
T index went up from 0.327 in 1988 to 0.372 in 1997, with 0.474 in 1996. Another index, the
R10/20,'0 increased from 4.48 to 6.04 over the period, reaching a maximum of 6.74 in 1996.

Table 5. Inequality Indices for the Distribution of Earnings (1988-1997)
Population Earnings Share (%)
Share (%) 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Bottom20% 7.54 7.62 7.19 6.84 6.47 6.13 5.98 5.91 5.72 5.95

Middle 40% 25.23 24.45 23.86 23.41 23.37 22.86 22.36 22.59 22.09 23.01

MHigh 30% 33.44 34.15 33.96 33.77 33.52 33.37 32.94 33.42 33.61 35.13

Top 10% 33.78 33.78 34.98 35.98 36.64 37.63 38.72 38.08 38.58 35.91

Gini 0.395 0.398 0.414 0.426 0.434 0.447 0.458 0.455 0.464 0.442

Theil T 0.327 0.328 0.350 0.380 0.396 0.414 0.470 0.427 0.474 0.372

Rio/2o 4.48 4.43 4.87 5.26 5.66 6.14 6.47 6.44 6.74 6.04

9 In order to reduce the heterogeneity of the samnple and also aspects related to self selection, the population under
analysis are individuals living in urban areas, between 16 and 65 years old, working 20 hours a week or more and no
seasonal workers. Also, the two highest observations were dropped from the sample, as there was clear evidence of the
presence of outliers in some years.
10 This index is the ratio of the income share accruing to the 10% richest and 20% to the poorest.
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Source: Own calculations based on ENEU (3 d quarter).

There are two main differences in the pattern shown by the earnings and total current income
distribution. First, the gains are not limited to the richest 10%. As those in the seventh, eight, and
nine tenths of the distribution also improved their relative earnings over the period by almost two
percentage points; the biggest losers were the middle 40%, who lost more than two percentage
points of their income share. Second, there is a clear worsening in the earnings distribution in the
present decade throughout 1996. On the other hand, the inequality associated with the total
current income was moderately stable in the nineties, displaying an improvement in 1996.

The different behavior between total current income and earnings inequalities from 1994 to
1996 gives support to the idea that the poor, who mostly rely on labor as a source of income, were
the least able to protect themselves during the recession. However, the substantial drop in
earnings inequality from 1996 to 199711 is, once more, a surprising finding. It is true that the
Mexican economy as a whole had a strong and impressive performance in 1997. The aggregate
growth rate was around 7%, real investment grew by 24% and exports by 17%, industrial
production increased 9.7%, and the civil construction sector, which is highly intensive in less
skilled labor, experienced a growth close to 11%. Under such a scenario, an improvement in
distribution of earnings itself is not unlikely, but the magnitude and quickness of the recovery
calls for a detailed inspection of the mechanisms responsible for it.

Three broad hypotheses are frequently advanced to explain the similar increases in earnings
inequality experienced in Mexico and other countries.'2 These link the increase of earnings
inequality to (i) the increased openness of the economy, (ii) institutional changes in the labor
market, and (iii) skill-biased technological change.

The first of these hypotheses argues that as trade barriers are reduced, an economy is placed
under increased competitive pressures to specialize along its lines of comparative advantage. A
developed country that is relatively high skilled-abundant, like the United States, will be induced
to specialize in high skill- or educational-intensive activities as its low-skilled industries come
under increased competitive pressure from low skilled-abundant, low-wage countries.

Hanson and Harrison (1995) examined the impact of the Mexican trade reform on the structure
of wages using information at firm level. They tested whether trade reform had shifted
employment toward industries that are relatively intensive in the use of skilled labor force [the
Stolper-Samuelson-Type (SST) effect]. Their main conclusion was that the wage gap was
associated to changes within industries and firms, which cannot be explained by the SST effect.
Thus, the increase in wage inequality was due to other factors.'3 Hanson's (1997) paper examined
a trade theory based on increasing returns, which has important implications for regional
economies. Hanson's conclusion is that employment and wage patterns are consistent with the
idea that access to market is important for industry location.

This first hypothesis has several problems when applied to the United States, and becomes
even less persuasive when applied to Mexico. Mexico greatly liberalized its trade regime since
1984. However, the reduction of its trade barriers has mostly been vis-a-vis imports from the
developed countries, notably the United States and Canada, whose share in total Mexican
merchandise imports increased from 68 percent in 1985 to 73 percent in 1993 and to 77.5 percent
in 1996. Since Mexico is a low skilled-abundant country compared to its two northern neighbors,
it would be expected that the liberalization of trade would have induced a specialization pattern
that would raise the relative demand (and hence wages) for the lesser-educated members of the
labor force. This did not happen. Instead, the increase in earnings inequality observed in Mexico
follows the same pattern as that observed in the United States: less educated workers experienced
real wage declines, while highly educated workers experienced real wage improvements. The
trade-based explanation may still be relevant, however, to the extent that greater openness

"The R0/20 index, for instance, was 6.74 in 1996 and went down to 6.04 in 1997.
12 See, for example, the "Symposium on Wage Inequality" (1997) and the "Symposium on How International
Exchange, Technology and Institutions Affect Workers" (1997).
" The Stolper-Samuelson effect was also examined under NAFTA in Burfisher, Mary E., Robinson, Sherman, and
Thierfelder (1993).
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facilitates the transfer of ideas and technology, which is identified below as the more persuasive
explanation of increase in earnings inequality. A variant on the globalization/technology nexus
explanation, advanced by Feenstra and Hanson (1994), involves outsourcing behavior where
multinational enterprises in the developed country relocate their lower skilled-intensive activities
to the less skilled-abundant developed countries. However, what is referred to as a low skilled
activity in the United States may be a high-skilled activity in Mexico, which could explain the
similar evolution of earnings inequality in both countries.

The second explanation revolves around institutional changes such as reductions in the
minimum wage, the decreasing strength of trade unions and the declining share of state-owned
enterprises. The existence of a binding minimum wage, for example, truncates the lower end of
the wage distribution. As the minimum wage is allowed to erode away, say through inflation, it
becomes less binding by moving further down the low end of the wage. distribution, with the
result that, ceteris paribus, a higher share of wages will lie below the previous minimum wage
level. This translates into an increased dispersion in wages and earnings. A look at institutional
developments in Mexico since the early 1980s indicates that these developments have not exerted
a significant influence on the earnings distribution.'4 The distribution of real wages, for example,
does not reveal any significant distortions around the minimum wage, which suggests that it is not
a binding constraint. The fact that this minimum wage has continued to erode in real value,
therefore, seems to have been irrelevant. Similarly, the distribution of union wages is not
significantly different from that of non-union wages, once differences in education levels are
accounted for. That also renders any erosion of union power irrelevant for the distribution of
earnings. In conclusion, while the influence of institutional factors cannot be rejected entirely, it
also does not appear to be the principal cause of the increase in earnings inequality.

A persuasive explanation, both for the United States and Mexico, seems to be one which links
earnings inequality to skill-biased technological changes that raise the relative demand for higher-
skilled labor. Cragg and Epelbaum (1996) examined the demand shift in Mexico. They pointed
out that the major source of rising inequality is a biased demand shift rather than a uniform
demand growth when there are different labor supply elasticities. Meza (1998) also investigated
demand shifts. The author 's hypothesis is that the demand shifts for more educated labor force,
"within" economic sector, explains the increase in their premium when compared to the demand
shift for less educated workers "between" economic sector. Tan and Batra (1997) studied the
skill-biased technical change hypothesis as a plausible explanation of wage inequality using data
at the firm level for Colombia, Mexico, and Taiwan. They obtained the following results: i) firm
investments in technology have the largest impact on wage size distribution for skilled workers.
ii) It had the smallest impact on wages paid to unskilled workers. iii) Lastly, a decomposition of
wage effects by sources of technology revealed that wage premiums paid to skilled workers are
led primarily by firm investment in R&D and training. Such conclusions seem to support the
skilled-biased technological change hypothesis.'5 According to the typology used by Johnson
(1997), the type of technological change that drives wages up for the more highly skilled workers
and drives wages down for the less skilled workers (as occurred in both the United States and
Mexico) is extensive skilled-biased technological change. Under this type of technological
change, skilled workers become more efficient in jobs that were traditionally performed by
unskilled workers.

14 See Hernandez Laos et al. "Productividad y Mercado de Trabajo en Mexico", 1997
15 Note that these results should be considered carefully, since the analysis is based on data at the firm level and just for
the manufacturing industry.
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Figure Ia

Mexican Economy Openness Degree and Inequality
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Figure lb

Conditional Median Real Hourly Earnings by Educational Level
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As it is shown in figure Ib6, all series have the same trend for all period. However, from 1990
conditional real earnings for University increased substantially, while conditional real earnings
for lower educational levels remained steady, up to 1994. After that, it seems that the earnings
differentials among all educational levels remained constant. This suggests that other factors
rather than supply of new basic educational comers drove earnings differentials among level of
schooling.

16 Median real hourly earnings were estimated using quantile regression models (0=0.5) and conditioned on experience,
gender, labor market status, economic sector and region (see annex I for groups definition).

8



In sum, demand and supply, interacting within a context of economic modemization and
globalization generate the trend towards greater wage disparity. It should be noted, however, that
none of these explanations deal explicitly with the changes in the distribution of education, as
well as the interaction between the educational policies that induced them and the workings of the
labor market.

3 STA Tic DECOMPOSITION

This section aims at evaluating the contribution to earnings inequality in Mexico of a set of
variables, either related to individual attributes, as schooling and age, or form of participation in
the labor market, as number of hours worked or status, for selected years from 1988 to 1997. The
idea is to measure the reduction in inequality that results from excluding the differences in
average earnings among workers in different groups fonned by those variables. When the
exercise is conducted for a single variable, this reduction is said to be the gross contribution of
such a variable to the overall wage inequality. When a variable is added to a model that contains
all the remaining ones, the change in the gross contribution of these two models is called the
marginal contribution of the added variable. In other words, the gross contribution can be
regarded as the uncontrolled explanatory power of a given variable, and the marginal contribution
as its explanatory power controlled by a set of other seemingly relevant variables.

3.1 SHORT REVIEW

Before proceeding to the decomposition exercise, it is worth to review the conclusions of other
recent studies in relation to the evolution of earnings inequality and some variables that are
important in the process of eamings formation.

Cragg and Epelbaum (1996) show that both average wage and education skill premium, which
is defined as the percentage increase in wages over the primary schooling group, have increased
substantially for more educated workers. In other words, the higher the level of education the
larger the increase in average wage is, which in tum leads to an increase in inequality. They also
examined whether the high demand for skilled labor is industry specific, task specific or simply
general education. In order to assess the marginal contribution of other factors that are not related
to education, these factors are controlled by a set of dummy variables that describe the industry
and task specific effects. The authors concluded that the industry-specific effect was small and
that the task-specific effect (occupational variable) explained half of the growing wage dispersion
from 1987 to 1993. This conclusion, however, may not be correct, as occupation might be
considered an endogenous variable, which is determined by education. As shown on table 2 in
annex 3, educational level and occupational variables are highly correlated. In contrast, the
correlation between education and other variables are low. Hence the occupation variable should
be carefully handled in any kind of analysis.

3.2 METHOLOLOGY

The decomposition analysis is a useful tool for assessing the impact of certain factors on the
evolution of the income distribution. In general, the different decomposition methods follow two
definitions (Fields, 1996):
* Inequality in the population can be decomposed into different elements such as the sum of the

parts is equal to total inequality;
* Inequality in the population can be decomposed as a weight sum of inequality within and

between groups.
The Gary S. Fields (1996) and Bourguinon, et al (1998) papers employed the first

decomposition method. Fields decomposed total population inequality in a sum of different
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variables or elements, each being the explanatory variable in the earnings function. This will help
us to answer two questions: how much income inequality is explained by each right hand side
variable in a given point in time? And, how much of the difference in inequality between groups
or dates is explained by each variable? Notice that this technique assumes that we know the
correct model specification.

Formally, the above methodology can be written as
Y= Z'B

where:

Y = In (W) is the vector of the logarithm incomes
Z = (1, X, ... X, X ) is the matrix of explanatory variables and error term
B = (a, 8,....f, I) is the regression coefficient vector.

Then,
cov(Pj3 ZJ, Y) P Ia(Z, )corr(Z., Y)

a I2 (y) a(Y)
where:

s, is the relative factor weight and s, = R2 (determination coefficient)

The contribution of factor] to the change in the inequality measure I() between time 0 and
time 1 is:

Ai [I( ) = St -T ) ' ( .)

where:
s* is the relative weighted factor for vear 0
s , is the relative weighted factor for year 1.

Fields also proposes a change break down in the factor's contribution into the following: the
change in the coefficient of the factor or variable, the change of the standard deviation of the
variable and the change in the correlation between the variable and earnings.

Bourguignon et al. (1998) carried out a decomposition of the effects of changes in an entire
distribution, rather than on a scalar summary statistic. This methodology was originally proposed
by Almeida dos Reis and Paes de Barros (1991) and Juhn, Murphy and Pierce (1993) and later
generalized by Bourguignon et. al.

The methodology, by means of micro simulations, decomposes the changes in income
distribution into different effects. Bouillon, et. al. (1998) used this technique in the case of
Mexico decomposing the change into the return effect, the population effect, the error term effect
and the residual effect.

This can be expressed as follows, let D(y)=D66, X, E) be the income distribution measure and
define:

y=Xf + E,
where:
X is the set of demographic variables,
f3 is the set of prices and
E the error terms.
If y is the income in year 0 and y' in year 1, it can be show that the change in income

distribution can be expressed as:
A = D(y )-D(y) =,f(X', ) + X6, E) + cf6', X) + (-66, X) -E(6', X)j
where:
,f(X'. c') =D6/3',X'. ') - D6f. X', &) is the return effect
X6/, E) = D(66, X;' E) - D66. X 6) is the population effect
f66 ', X) = D(f, X, 6') - D6',X', X ) is the error term effect
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ft(s, X') -E 66', X')} is the residual effect

Notice that the analysis makes the following assumptions:
* Income is correctly expressed as a linear combination;
* In order to compute Df6, X: s) the residuals in the second year are re-scaled to the

second year of reference by a constant such that the variance in that year is the same as the
variance of the residuals in the first year. This in turn implies the assumption that the
distribution of Ey -'just differs by the variance.

Cesar Bouillon, Arianna Legovini and Nora Lustig (1999) and Cesar Bouillon, Arianna
Legovini and Nora Lustig (1998) used this methodology. In these documents, although the
assumption of unchangeable dispersions, of the regression error terms, does not significantly
restrict the model's results, it is questionable to use the variance instead of a proper inequality
index. That means that one measure for the within inequality is used and another for the between
inequality.

Miguel Szekely (1995), in order to explain the inequality changes between two points in time
applied the following formula:

C,6 (C )T'B (r)-TB(lr)
T'-T

where:
7r is the partition or division of the population
T'B(7r) is the Theil index between group in year I
TB(7r) is the Theil index between group in year 0

CB(7r) is the percentage of the change in inequality explained by the variables in ir
T' is the Theil index in year I
T is the Theil index in year 0.
It is important to note that this methodology does not allow us to separate the income from the

allocation effect.
The second approach, which is used in this study, uses inequality measures known as

"generalized entropy indices". Bourguinon (1979), Cowell (1980) and Shorrocks (1980, 1984)
have shown that only such measures satisfy all the desirable properties for any inequality measure
and are additive decomposable.

Assume that the population is divided into g groups (according to education, for instance).
Then, a measure of inequality is said to be additive decomposable (see Shorrocks (1980)) when it
can be written as:

1 = I(Pglag ,lg ) = IB(Pg,ag) + :W(Pg ,a9)I9 ( I)
g

where Pg is the fraction of the labor force employed in the groupg, ag is its relative mean

income, and Ig represents the wage dispersion within this group as measured by the index I .

The term IB on the right side of (1) corresponds to the inequality between groups (i.e. the
amount of inequality that would be observed in the case of an earnings redistribution within each
group, in such a way that, at the end, all workers in a group would receive the same earnings).
The second term in the right-hand side (from here on called Iw ) reflects the inequality within
groups; i.e., the share of overall inequality that is associated to factors other than those involved
in the particular partition under study. It represents the degree of inequality that would be
observed if all groups had the same average earnings. Notice that Iw is a weighted average of the
internal inequalities, the weights, w(I3 g,ag), being a function of the population share and
average earnings of each group.

One can thus estimate the contribution of a given variable(s) to the overall earnings inequality
at a given point in time as the fraction of this inequality that would be eliminated if the average
wage of all groups formed by that (those) variable(s) were equalized, while keeping the internal
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dispersions unchanged. The rationale behind this exercise is that the effect of this (these)
variables is captured by differences in average earnings at group level.

Amongst the most commonly used inequality indices, the Theil T is one of the few that is
additive decomposable."1 The general statistics needed for the decomposition by age, sector, level
of schooling, hours worked and status from 1988 to 1997 are shown on table 6.

Table 6 General Statistics for the Static Decomposition
1988 1992 1996 1997

Variable Beta Alfa Theil Beta Alfa Theil Beta Alfa Theil Beta Alfa Theil

Schooling

Primary Incomplete 0.185 0.70 0.220 0.147 0.65 0.234 0.129 0.57 0.283 0.127 0.57 0.207

Primary Complete 0.277 0.81 0.257 0.259 0.72 0.207 0.244 0.65 0.270 0.237 0.67 0.207

Lower Secondary Comp 0.241 0.88 0.228 0.264 0.80 0.281 0.257 0.74 0.264 0.263 0.76 0.229

Upper Secondary Comp 0.189 1.09 0.234 0.205 1.07 0.300 0.216 1.04 0.278 0.221 1.05 0.259

University Complete 0.107 2.10 0.343 0.124 2.32 0.359 0.154 2.30 0.430 0.151 2.22 0.289

Total 0.327 0.395 0.464 0.372

Age

16-25 0.320 0.74 0.202 0.323 0.68 0.201 0.280 0.64 0.239 0.282 0.66 0.217

26-34 0.278 1.07 0.259 0.276 1.07 0.334 0.279 1.02 0.332 0.274 1.05 0.320

35-49 0.282 1.17 0.364 0.293 1.24 0.441 0.323 1.26 0.541 0.327 1.21 0.374

50-65 0.119 1.13 0.475 0.108 1.14 0.521 0.119 1.08 0.589 0.117 1.13 0.496

Total 0.327 0.395 0.464 0.372

Sector
Primary Sector 0.019 0.99 0.508 0.016 0.99 0.667 0.014 1.20 0.976 0.012 1.20 0.621

Manufacturing Industry 0.274 0.97 0.323 0.242 0.96 0.379 0.221 0.94 0.559 0.227 0.92 0.371

Non Manuf Industry 0.058 0.91 0.224 0.064 1.06 0.409 0.060 0.91 0.382 0.057 0.88 0.331

Commerce 0.178 1.01 0.415 0.196 0.92 0.415 0.188 0.90 0.484 0.180 0.89 0.407

Finance Services/Rent 0.030 1.39 0.230 0.027 1.77 0.384 0.024 1.90 0.407 0.027 1.79 0.332

Transp./communication 0.066 1.12 0.191 0.069 1.12 0.310 0.064 1.03 0.344 0.068 1.06 0.255

Social Services 0.253 1.10 0.280 0.261 1.12 0.380 0.294 1.23 0.373 0.293 1.25 0.317

OtherServices 0.122 0.73 0.385 0.125 0.70 0.291 0.136 0.58 0.274 0.136 0.58 0.269

Total 0.327 0.395 0.464 0.372

Hours Worked

20-39 0.201 0.89 0.278 0.174 0.87 0.391 0.174 0.84 0.399 0.172 0.86 0.333

40 - 48 0.581 0.96 0.280 0.566 0.95 0.332 0.525 0.96 0.421 0.540 0.98 0.331

49-+ 0.218 1.20 0.438 0.260 1.20 0.483 0.301 1.16 0.535 0.288 1.13 0.444

Total 0.327 0.395 0.464 0.372

Status

Employer 0.046 2.32 0.549 0.048 2.44 0.463 0.048 2.18 0.561 0.046 2.15 0.428

Selfemployed 0.158 0.97 0.338 0.149 0.89 0.354 0.174 0.75 0.377 0.167 0.79 0.340

Informal salaried 0.122 0.58 0.210 0.140 0.54 0.158 0.147 0.47 0.174 0.150 0.48 0.175

Formal salaried 0.609 0.99 0.240 0.602 1.03 0.342 0.558 1.14 0.412 0.567 1.13 0.311

Contract 0.064 0.98 0.230 0.062 0.96 0.297 0.072 0.77 0.302 0.070 0.79 0.268

Total 0.327 0.395 0.464 0.372

Source: Own calculations based on the ENEU (3 d quarter).
Note: The sample includes only those who reported information on schooling level, age, economic sector, and labor market status
simultaneously.

'7 For the decomposition of the Theil T, see Ramos (1990) and annex 2.2.
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3.3 RESUL TS

The results for the exercise of static decomposition are shown on table 7'18 Education (the result
of the interaction between demand and supply) is by far the variable that accounts for the largest
share of earnings inequality in Mexico, both in terms of its gross and marginal contributions. The
gross contribution, i.e., its explanatory power when it is considered alone, amounts to one fifth of
total inequality in 1988 and one third in 1997.'9 The marginal contribution, i.e., the increase in the
explanatory power when it is added to a model that already has the other variables, is remarkably
stable and meaningful, staying around 21% throughout the whole period. It is worth pointing out
that the difference between the twvo contributions has been increasing over time, indicating that
the degree of correlation and other variables has been going up, i.e., the "indirect" effects are
becoming more important.

Table 7. Contribution to the Explanation of Earnings Inequality(%)
1988 1992 1996 1997

Variables Gross Marginal Gross Marginal Gross Marginal Gross Marginal
Education 20.2 20.8 26.9 21.6 29.3 21.2 32.6 21.2

Age 5.4 8.3 7.2 6.1 6.6 6.2 7.3 5.4

Economic Sector 2.3 8.1 4.0 5.2 6.8 5.2 8.6 4.4

Status 12.8 11.2 13.7 8.9 13.7 7.4 15.6 7.5

Source: Own calculations based on ENEU

The other variables considered seem to be much less important. The three of them, and
particularly the economic sector and status in the labor market, display an upward trend in their
gross contribution, and a declining one in their marginal contribution. This can be interpreted, as
evidence that the interaction between these variables and education has become more intense.
That is, the workers' skills are becoming increasingly more relevant to the determination of their
type of participation in the labor market, as well as for their position across different economic
segments of the economy. Note that the same pattern holds when hours worked instead of sector
is considered (see table below).

Table 8. Contribution to the Explanation of Earnings Inequality 0
1988 1992 1996 1997

Variables Gross Marginal Gross Marginal Gross Marginal Gross Marginal

Education 20.2 20.2 26.9 22.3 29.3 22.6 32.6 24.5

Age 5.4 5.4 7.2 4.8 6.6 4.6 7.3 4.5

Hours worked 1.7 3.8 1.9 3.3 1.3 4.0 1.2 3.5

Status 12.8 7.6 13.7 71 13.7 6.0 15.6 6.5

Source: Own calculations based on the ENEU (3' quarter)

The analysis of these results leads to the conclusion that education is a key variable for the
understanding of earnings inequality in Mexico.202' Even though this is to some extent a

IB Since this exercise is very intensive in the number of observations (which constitutes its main handicap) the variable
"hours worked" was dropped in order to avoid the problems with cells with too few observations. The decision was
made through the comparison among different combinations of variables, where hours worked ended up being the least
relevant.
19 In most earnings equations for any country, the set of measurable observable variables explains at most 60% of the
total variance. In the United States, education accounts for 10% of the total variance.
20 Additional evidence is that the explanatory power of the complete model was 42.5% in 1988, 45.0% in 1992, 45.5 in
1996. and 48.3% in 1997. This means that the marginal contribution of education is almost equal to the joint
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remarkable finding, it comes as no surprise in the Latin American context. The results for some
countries in the region, where similar exercises were carried out. are reported on table 9. Mexico
stays on the average range for Latin American countries, and displays a situation close to that
observed in Colombia and Peru. However, education seems to be more important for inequality in
Brazil, and much less important in Argentina and Uruguay. It is important to stress the fact that
this is a comparison in relative terms. Given that in Colombia and Peru, where education has a
similar explanatory power, there is a lower degree of inequality compared to Mexico, the absolute
contribution of education is higher in Mexico. As a matter of fact, in absolute terms, the
contribution of education to inequality in Mexico is the second highest in Latin America, next
only to Brazil. Moreover, what seems to be particularly interesting in the Mexican experience is
the fact that the significance of education has been increasing over time. Therefore, the inspection
of the evolution of the educational distribution and the income profile associated to it, as well the
link between changes in this distribution and changes in earnings inequality will be addressed in
the next sections.

Table 9. Contribution of Education to Earnings Inequality. International Comparison
Country Author(s) Period Gross Contribution (%)

Latin America Altimir and Pifiera (I 982) 1966/74 17-38

Argentina Fiszbein (1991) 1974/88 16-24

Brazil Ramos and Trindade (1992) 1977/89 30-36

Vieira (1998) 1992/96 30-35
Colombia Reyes (1988) 1976/86 29-35

Moreno (I 989) 1976/88 26-35
Costa Rica Psacharapoulos et alt. (1992) 1981/89 23-26

Peru RodrHguez (1991) 1970/84 21-34

Uruguay Psacharapoulos et alt. (1992) 1981/89 10-13

Venezuela Psacharapoulos et alt. (1992) 1981/89 23-26

4 THE EVOLUTION OF EDUCA TIONAL A TTAINMENT

Educational attainment levels increased rapidly in most developing countries since the 1950s
Schultz (1988). While Mexico also partook in that development, earlier studies had identified a
significant lag in its educational indicators. Londofno (1996) for example, points to an "education
deficit", according to Latin American countries in general, and Mexico in particular, have
approximately two years less of education than would be expected for their level of
development.22 Elias (1992) found that education was the most important source of labor quality
improvement in Latin America between 1950 and 1970, but points out that such improvements
did not take place to the same extent in Mexico as in other countries in the region. This changed
dramatically in the 1 980s, figure 2 shows that although Mexico's educational attainment
increased steadily since the 70's, it continued to remain below the international trend line23. In

contribution of age, economic sector, and status in the labor market.
21 Miguel Szekely (1995) applied the static decomposition of the Theil to the ENIGH for the years 1984, 1989 y 1992.
He used education, occupation, region, economic sector, and job status as control variables. The main finding is that
this set of variables explain 55%, 58% y 64% of income dispersion for each respective year with education and job
status being the relevant variables.
22 On the other hand, Behrman (1987) classifies Mexico as an overachiever in what comes to the relation between
economic development and educational progresses in the context of developing countries.
23 The scatter diagram is based on 317 observations from five different years. The trend line represents the least square
regression line given by:
S= -13.17 + 2.28 Ln(GDPcap) Adj.R2=0.68

(-18.7) (26.0) t-values in parentheses
The application of Ramsey's RESET test to this regression equation failed to detect a specification error; unlike with
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the 1980s, however, the growth of educational attainment in Mexico accelerated, permitting it to
catch up with international standards by 1990; where its placement in figure 2 is slightly above
the trend line.

In the closure of Mexico's education gap vis-a-vis the rest of the world was hastened in part by
the country's economic stagnation. Mexico's real GDP per capita in the mid-1990s was roughly
the same as it had been in the first half of the 1980s. Nevertheless, the preceding observation
should not detract from the remarkable increase in schooling that occurred during the 1980s.
While the level of average schooling in Mexico increased by roughly a year per decade during
1960-1980 (from 2.76 to 4.77 years), it increased by two years in the 1980-1990 decade. The
acceleration in schooling during the 1980s, in turn, was the product of concerted efforts to
increase basic education coverage combined with advances made in the reduction of primary
school repetition and dropout rates.

Figure 2

Cross-Country Relation between Education Attainment and GDP
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The observations pertaining to Mexico, ordered by date, are as follows:

Year Average Schooling (years) Ln (GDP per capita; 1980 US$)
1960 2.76 7.95
1970 3.68 8.29
1980 4.77 8.71
1985 5.20 8.63
1990 6.72 8.67

With respect to changes in the distribution of schooling by socioeconomic groups, there are
several aspects to be considered. In particular, three of them are examined here: the changes in
this distribution related to gender, economic sector and age.

Table 10 shows the schooling distribution by gender from 1988 to 1997. There one can see
that, even though there were clear improvements for both males and females, which translates to
an upgrade of educational attainment, women achieved a better performance during that period,
especially at the top of the distribution. Improvements for males, on the other hand, were more
evenly spread over the entire distribution. Nevertheless, in 1997 it is possible to state that women

the alternative specification of type: S= a + bX + cX2.
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were undoubtedly more educated than men, as their cumulative distribution dominates that of
men (see figure 3).24

Table 10. Evolution of Educational Distribution by Gender (%)
Educational Group Primary Primary Lower Secon. Upper Secon. University

Incomplete Complete Complete Complete Complete
1988
Male 19.0 30.1 24.5 14.6 11.8
Female 17.3 22.2 23.2 29.1 8.2

Total 18.5 27.7 24.1 18.9 10.7

1997
Male 13.0 25.7 28.4 18.0 14.9

Female 12.2 20.0 22.3 30.1 15.5

Total 12.7 23.7 26.3 22.1 15.1

Source: Owin calculations based on the ENEU survey (3rd quarter).

Figure 3

Cumulative Educational Distribution by Gender, 1997
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Source: Own calculations based on ENEU data

With respect to the distribution of schooling by economic sector, table II shows that there has
been a significant upgrade from 1988 to 1997. Three points, nonetheless, deserve to be stressed.
First, financial and social services industries became relatively more intensive in the use of high-
skilled labor. Second, the primary sector, together with non-manufacturing industry and other
services, were characterized by more intensive use of low-skilled labor. Third, in a surprising
way, the manufacturing industry, in contrast to what seems to be the common wisdom, cannot be
characterized as a sector that intensively uses high-skilled labor.

24 This remark is true for the 1997 overall distribution relative to the 1988 one.
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Table 11. Evolution of Educational Distribution by Economic Sector (%)
Educational Group Primary Primary Lower Secon. Upper Secon. University

Incomolete Comolete Complete Complete Complete
1988
Primary Sector 41.1 21.0 13.3 14.3 10.3

Manufacturing Industry 16.2 33.3 27.8 14.7 8.0

Non Manufacturing Industry 36.6 28.5 14.7 9.0 11.2

Commerce 18.0 28.7 28.8 18.7 5.8

Finance Services/Rent 4.8 6.1 19.5 47.1 22.5

Transportation/communication 14.4 35.7 26.0 18.9 5.0

Social Services 11.3 17.6 21.7 28.2 21.2

Other Services 32.8 36.6 20.2 8.1 2.3

Total 18.5 27.7 24.1 18.9 10.7

1997
Primary Sector 28.1 27.4 17.7 10.9 15.9

Manufacturing Industry 11.0 29.5 32.7 18.2 8.7
Non Manufacturing Industry 28.6 31.7 18.4 10.0 11.4
Commerce 12.4 23.4 30.6 24.1 9.5

Finance Services/Rent 2.7 5.4 16.1 40.3 35.6

Transportation/communication 9.1 26.8 32.2 23.9 8.0
Social Services 6.0 13.2 21.1 29.6 30.0

Other Services 26.2 35.7 24.6 11.1 2.4

Total 12.7 23.7 26.3 22.1 15.1

Source. Own calculations based on the ENEU (3d quarter).

Another relevant observation is that the age groups also experienced upgrades in their
educational attainment, as the distribution by educational level in 1997 is above the one in 1988
(table 12). In an attempt to reach a better understanding of this event, it is interesting to contrast
the time and cohort effects.'5. In order to do this, one can look at the first age groups, 16-25 and
26-34, like synthetic cohorts. Namely, the 26-34 age group in 1997 can be directly compared to
the 16-25 in 1988, and, in to a lesser extent, the 35-49 in 1997 to the 26-34 in 1988. From 1988 to
1997 the percentage of those in the primary incomplete level decreased, this reduction was higher
than that experienced by the 16-25 age group (later being the 26-34 in 1997). The opposite took
place for the highest level of instruction. In other words, it seems that the improvements
throughout the educational process in Mexico are significant, both for those entering the system
(higher coverage) and for those already in there (higher efficiency).

25 The time effect refers to the comparison of the same age group in two different points of time.
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Table 12. Evolution of Educational Distribution by Age Groups (%)
Educational Group Primary Primary Lower Secon. Upper Secon. University

Incomplete Complete Complete Complete ComMlete
1988
16-25 8.5 26.5 - 36.7 23.7 4.6
26-34 12.6 23.7 23.1 22.5 18.2

35-49 24.0 33.3 16.8 14.3 11.6
50-65 46.1 27.2 9.9 9.0 7.8

Total 18.5 27.7 24.1 18.9 10.7

1997
16-25 5.8 23.8 38.7 25.5 6.2

26-34 6.9 19.5 28.1 27.0 18.5

35-49 14.8 25.8 19.5 19.1 20.7
50-65 37.3 27.6 11.5 10.6 13.0

Total 12.7 23.7 26.3 22.1 15.1

Source: Own calculations based on the ENEU (3rd quarter).

Also concerning the interaction between age and education, one can argue that the effect of
developments in the educational system is more important for the new generations than for the
elderly. To investigate this, it is necessary to contrast the behavior of inequality between different
age groups to that of inequality within synthetic cohorts and in relation to education. As seen
above, the younger cohorts are in fact better educated. At the same time the "within" income
dispersion for the youngest cohorts seems to increase over time, compared the internal Theil in
1997 and 1988 (see table 6). Thus, it becomes easier to understand why the gross contribution of
age to inequality has been going up and at the same time its marginal contribution has been
decreasing. In other words, differences in both educational attainment and distribution among
cohorts have become pronounced in recent times, leading to a higher correlation (negative)
between education and age.

5. THE DYNAMIC DECOMPOSITION

S.1 ANSTYLIZED VIEW

In order to address the relationship between education (the result of the interaction between supply
and demand) and earnings inequality it is necessary to explain the role of the labor market, since the
way it works determines the earnings differentials among workers with different educational
attributes. Thus, this relationship can be viewed as being determined by two elements: (i) the
distribution of education itself; and (ii) the way the labor market rewards educational attainment.
The first element reflects a pre-existing social stratification that already entails some inequality,
due to reasons other than the workings of the labor market itself. The second is associated to the
degree of growth of this pre-existing inequality into earnings inequality due to the performance of
the labor market (i.e. demand behavior).

The diagram below shows the distribution of education in the horizontal axis (in, is an indicator
of the average schooling of the labor force and i, represents its dispersion) while the vertical axis
has the distribution of earnings. The first quadrant depicts the interaction between the pre-existing
conditions (the distribution of education) and the workings of the labor market, through the steepness
s,of the income profile related to education. Therefore, at a point of time: (i) the higher m, is, the
larger the average earning will be; (ii) the lower i, is, the smaller the earnings inequality will be;
and (iii) the higher s, is, the bigger the growth of pre-existing disparities. and, accordingly. the
higher the earnings inequality will be. As these indicators change over the time. there are going to
be alterations in the income distribution induced by them: changes in i,, assuming s, constant, will
change earnings inequality due to changes in the composition of the labor force (the so-called
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allocation/population effect), whereas changes in s, will produce alterations in the earnings
differentials (the income effect).

Figure 4. An Stylized View Between Education and the Labor Market Interaction

Barros and Reis (1991) developed three synthetic measures for the indicators m, (average
schooling), it (schooling inequality), and s, (income profile), based directly on the definition of the
Theil T index (see annex 2.3). The figures for Mexico from 1988 to 1997 are presented in the table
below. As it can be seen, there was some improvement on average schooling, but the inequality of
the distribution of education has deteriorated over the period studied, whereas the income profile,
which is related to the returns to schooling, has become much steeper. Meaning that, there was a shift
in demand towards high skilled labor that was not met by the increase in supply probably due to the
increased rate of skill-biased technological change, whose transmission to Mexico may be facilitated
by the increased openness of the economy. The same pattern observed for the overall sample holds
for the 16-25 years old age group: the m, goes up from 0.561 to 0.574 in 1988 through 1997; the i,
increases from 0.0196 to 0.0218, whereas the s, doubles going from 0.0196 to 0.0383.

Table 13. Synthetic Indicators of Schooling Distribution and Income Profile
Year 1988 1992 1996 1997

mt 0.476 0.491 0.511 0.510

it 0.066 0.069 0.076 0.075

St 0.066 0.102 0.122 0.111

Source: Own calculations based on the ENEU survey (3rd quarter).

5.2 METHODOLOGY

The dynamic decomposition analysis is a suitable tool for translating this stylized view in
quantitative results, giving one a better understanding of the socioeconomic transformations
responsible for changes in the earnings distribution. Besides permitting the identification of the
relevant individual variables, it also helps in understanding the nature of the contribution of each
variable to the evolution of earnings inequality over time.

It has been shown by Ramos (1990), following Shorrocks (1980), that it is possible to break
down the change in inequality between two points in time. This is done according to whether it
can be attributed to changes in the socioeconomic groups relative to incomes, to group sizes or in
their internal inequalities, through the use of the Theil T index. In generic terms, as shown before
in a slightly different way, for a given partition of the population, the inequality indices of this
class can be written as:

I = I(ag, f3g ig)
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where: ag is the ratio between the average income of group g and the average income of the
whole population, Ig is the proportion of the population in group g, and Ig is the internal
dispersion of incomes in group g.

Of course the a' s are related to the indicator s in the previous picture, as well as the ,B's refer
to m, and i,. In this context, the population or allocation effect corresponds to the variation
induced in the inequality index I by modifications in the allocation of the population among the
groups (changes in the ,B's), with no direct changes in the group's relative incomes (a' s).26-27 The
income effect corresponds to the changes in I induced by changes in group incomes (a's),
without changing the group population shares ( ,'s), and the internal effect is the change in the
inequality caused only by modifications in the dispersions at group level (the Ig's).2 The
expressions corresponding to the Theil T index are derived in annex 2.2.

5.3 RESULTS

The results of the decomposition of the variations in the Theil T index for different intervals of
time are shown in the table below. The first point to highlight is the fact that, when the variables
are considered alone, education has the highest gross contribution to the explanation of changes
in earnings distribution. Second, both the allocation and the income effect were positive in all
periods. This means that the changes in the distribution of education and in the relative earnings
among educational groups were always in phase with the alterations in the earnings distribution.
Namely, when the income profile related to education became steeper and the inequality of
education increased, the earnings distribution worsened (as in the 1988-1992, 1992-1996, and
1988-1997 periods), and vice-versa (as in the 1996-1997 period).

Third, the income effect is always the prevalent one. If one considers, for instance, the 1988-
1997 period, the changes in the relative earnings among educational groups alone, would have
generated deterioration in the earnings distribution higher than the one observed. To lesser
extent, the same holds true for the other periods.29 Even the decrease in inequality observed
between 1996 and 1997 is partially explained by the changes in relative earnings (it is possible to
see that in table 13 the income profile related to education became less steep in this period).
Therefore, it seems reasonable to conclude that the income effect is the leading force underlying
the increase in inequality, and that, in turn, suggests that the workings of the labor market, and its
interaction with the educational policies, should be thoroughly examined.

Fourth, it is worth pointing out that the significance of changes in the distribution of education
remains high even when one controls for changes in other relevant variables.03' As a matter of
fact, with the exception of the 1996-1997 transitional period, the marginal contribution of age,
economic sector and status in the labor market are usually negative. This means that the changes
in these variables contributed to reduce the effects induced by changes related to education, as

26 The difference benveen this and what Knight and Sabot (1983) call the "compression" effect is that in the present
exercise we are including the indirect change induced in Ithrough the variation in the weights ofthe 18.s.
2 Of course the individuals a's change as the P's change, since the overall average income is altered. This indirect impact
is also computed in the composition effect (see the annex 2.2).
28 The methodology applied by Fields (1996) and Bouillon, et. al. (1998) makes important assumptions as it was
pointed out in section 111.2 . On the other hand, Sz&kely (1995), in order to explain the inequality changes between two
points of time, applied a methodology that differs drastically from the dynamic decomposition since he does not control
for the effects that arise from changes in the population distribution and from changes in the relative income groups
earnings considered in the partition of the population (see annex 2.4).
29 Of course the explanation for such a phenomenon is that the changes in the other variables worked in the direction of
attenuating the changes in the rewards to education.
30 Szekelv (1995) concludes that for the 1984-1989 period, the variables that highly contributed to explaining
inequality were education and economic sector, while education and job status were significant in the 1984-1992
period. The selected variables were education, occupation. region, economic sector, and job status.

Bouillon, et al. (1998). applying Bourguignon methodology to the ENIGH, found that the retum effect to the
household characteristics (age/gender. education/age. assets) explained 49% of the increase in the Gini between 1984
and 1994. education being the most important explanatory variable. The region effect (urban/ rural) was 9%, the south
effect 15%. And the population effect 23%.
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most of the time they work in the direction of reducing inequality after the influence of education
is accounted for.

Table 14. Results of the Dynamic Decomposition
Period Variable Allocation Income Gross Marginal

Education 11.4 58.8 70.2 30.5
1988-1992 Age -1.8 21.9 20.2 -5.2

Sector -0.6 7.8 7.1 -17.7

Status 3.9 15.1 19.0 -7.4

Education 23.9 32.8 56.7 27.6
1992-1996 Age 11.1 10.5 21.6 10.5

Sector -5.4 25.4 20.0 10.5

Status 1.2 12.4 13.6 -4.2

Education 2.2 15.5 17.7 24.2
1996-1997 Age -0.4 5.9 5.5 12.5

Sector 0.4 1.0 1.4 18.4

Status 1.4 6:1 7.5 7.8

Education 35.8 108.4 144.1 33.7
1988-1997 Age 7.4 32.7 40.1 -19.9

Sector -6.6 43.2 36.6 -40.6

Status 9.0 20.2 29.2 -35.6

Source. Own calculations based on the ENEU (3`= quarLer).

The last period, from 1996 to 1997, deserves special comment. First because inequality was
substantially reduced. Secondly because, once more, there were alterations associated with
education, now working in the other direction, and such alteration appear to be the main factor
responsible for the reduction in inequality. As it can be seen from the synthetic indicators, there
was a small improvement in the distribution of schooling during the period and, a sizable
decrease in the steepness of income profile related to education. All other variables, as observed
for other periods, also contributed to an improvement in earnings inequality.

The next table shows the results of the same kind of decomposition for Brazil, Argentina and
Peru. The significance of education as an explanation of changes in inequality seems to be a
common pattern in Latin American countries. Moreover, the relevance of the income effect over
the allocation (population) effect is also a trait shared by all countries where a similar analysis
was carried out. Interestingly, in the Mexican case the figures are above those for other countries
(in a shorter period of time length. one should stress). That means that the changes in the structure
of supply and demand for labor, which are greatly affected by the educational and
macroeconomic policies followed by the country and/or their interaction with the workings of the
labor market, were particularly relevant for the earnings distribution.

Table 15. Education and Inequality Variation: Brazil, Argentina and Peru
Country Author(s) Period Explanatory Income

Power (%)* Effect (%)

Brazil Ramos and Trindade (1992) 1977/1989 6-20 10-17

Argentina Fiszbein (1991) 1974/1988 54-56 38-46

Peru Rodriguez(1991) 1970/1984 32-47 34-43

*The explanatory power is the income plus the allocation/population effect.

21



6 COA'CLUSIONS

Even though the educational attainment levels expanded very rapidly, Mexico also experienced a
pronounced increase in the degree of income inequality over the period of analysis. Most of the
worsening of income distribution happened in the mid-eighties and early nineties, display little
variation in earnings inequality except for a small trend towards deterioration. There are two main
differences in the pattern shown by the earnings and total current income distribution. First, the
gains are not limited to the richest 10%, as ihose in the seventh, eight, and nine tenths of the
distribution who also improved their relative earnings over the period by almost two percentage
points. Second, there is a clear worsening in the earnings distribution in the present decade
throughout 1996. On the other hand, the inequality associated with the total current income was
moderately stable in the nineties, displaying an improvement in 1996.

The different behavior between total current income and labor earnings inequalities from 1994
to 1996 gives support to the idea that the poor, who rely the most on labor as a source of income,
were the least able to protect themselves during the recession. However, the substantial drop in
earnings inequality from 1996 to 1997 is a surprising finding.

This paper shows that education is by far the variable that accounts for the largest share of
earnings inequality in Mexico, both in terms of its gross and marginal contributions. In addition,
the gross contribution of age to inequality has been going up and at the same time its marginal
contribution has been decreasing. In other words, differences in both educational attainment and
distribution among cohorts have become pronounced in recent times, leading to a higher
correlation (negative) between education and age. The education contribution to inequality in
Mexico is the second highest in Latin America, next to Brazil. Moreover, what seems to be
particularly interesting in the Mexican experience is the fact that the significance of education has
been increasing over time.

The increase in earnings inequality, however, does not appear to be the result of a worsening
in the distribution of education, whereas the income profile, which is related to the returns to
schooling, has become much steeper. Meaning that there was a shift in demand towards high
skilled labor that was not met by the increase in supply probably due to the increased rate of skill-
biased technological change, whose transmission to Mexico may be facilitated by the economy's
increased openness.
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ANVNEX 1. DA TA SOURCES

The National Household Income and Expenditure Survey (ENIGH) and the National Urban
Employment Survey (ENEU) were used in this study.

1.I ENIGH

The National Household Income and Expenditures Survey is collected by the Instituto Nacional
de Estadistica, Geografia e Informatica (INEGI). This survey is available for 1984, 1989, 1992,
1994 and 199632. Each survey is representative at the national level, urban and rural areas. For
1996, the ENIGH is also representative for the states of Mexico, Campeche, Coahuila,
Guanajuato, Hidalgo, Jalisco, Oaxaca and Tabasco.

For each year the survey design was stratified, multistage and clustered. The final sampling
unit is the household and all the members within the household were interviewed. In each stage,
the selection probability was proportional to the size of the sampling unit. Then, it is necessary to
have the use of weighs 3 in order to get suitable estimators.

The table below shows the sample size for each year.

Table 1. Sample Size by Year
Year Number of Number of

households persons
1984 4.735 23.756
1989 11,531 56,727
1992 10,530 50,378
1994 12,815 59,835
1996 14,042 64,359

The available information can be grouped into three categories:
- Income and consumption: the survey has monetary, no monetary and financial items.
- Individual characteristics: social and demographic, i.e., age, schooling attendance, level of

schooling, position at work, sector, etc.
e Household characteristics.

Category Selection

For the purpose of the analysis, the individuals in the sample were classified according to their
educational level, position in occupation, sector of activity and geographical region in the
following categories:

a) Educational level
i) Primary incomplete: no education and primary incomplete (one to five years of primary)
ii) Primary complete: primary complete and secondary incomplete (one or two years)
iii) Secondary complete: secondary complete and preparatory incomplete (one or two years)
iv) Preparatory complete: preparatory complete and university incomplete
v) University complete: university complete (with degree) and postgraduate studies

32 The sample in a given year is independent from another.
33 The weights should be calculated according to the survey design and corresponds to the inverse of the probability
inclusion.
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b) Position in occupation
i) Worker or employee
ii) Employer
iii) Se If employed

c) Sector of activity
i) Agriculture
ii) Manufacturing
iii) Construction
iv) Commerce
v) Services
vi) Other (utilities, extraction, transports, financial services, communications, etc)

d) Geographical regions
i) North: Baja California, Baja California Sur, Coahuila, Chihuahua, Durango, Nuevo Leon,
Sinaloa, Sonora, Tamaulipas and Zacatecas
ii) Center: Aguascalientes, Colima, Guanajuato, Hidalgo, Jalisco, Mexico, Michoacan,
Morelos, Nayarit, Puebla, Queretaro, Sari Luis Potosi and Tlaxcala
iii)South: Campeche, Chiapas, Guerrero, Oaxaca, Quintana Roo, Tabasco, Veracruz and
Yucatan
iv) Distrito Federal.

Group Selection

The labor force was limited to individuals who are:

i) working as employee, employer or self employed34;
ii) between 12 and 65 years old;
iii) living in urban areas;
iv) working 20 hours or more per week;
v) with positive income;
vi) having the attributes of interest defined.

The number of persons in the survey that belong to the labor force is shown in the next
table.

Table 2. Sample size for the labor force
Year Number of % of the total

persons sample
1984 3,892 16.4
1989 10,401 18.3
1992 8.752 17.4
1994 10.982 18.4
1996 12,996 20.2

According to the groups mentioned we have that,

34 The respective categories: workers without payment and cooperative members were excluded because of the sample
size.
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Table 3. Sample size by variable and year
Variable 1984 1989 1992 1994 1996

Education Level
Primary Incomplete 1,246 1,951 1,879 2,387 2,736
Primary Complete 1,299 3,006 2,501 2,975 3,411
Secondary Complete 803 2,875 2,489 3,014 3,734
Preparatory Complete 389 1,614 1,168 1,617 1,915
University Complete 245 955 715 989 1,2C0

Position in Occupation
Employee 3,175 8,604 7,188 8.843 10,207
Employer 126 311 393 450 610
Self employed 681 1.486 1.171 1,689 2,179

Total 3,982 10,401 8,752 10,982 12,996

1.2. ENEU

The National Urban Employment Survey is also a micro-level data set collected by INEGI and
contains quarterly wage and employment data over the last ten years (1987-1997). Currently, the
data is representative of the 41 largest urban areas in Mexico, covering 61% of the urban
population following the 2500 inhabitants or more criteria, and 92% of the population who live in
metropolitan areas with 100,000 or more inhabitants. In 1985, the ENEU included 16 urban areas:
Mexico City, Guadalajara, Monterrey, Puebla, Leon, San Luis Potosi, Tampico, Torreon,
Chihuahua, Orizaba, Veracruz, Merida, Ciudad Juarez, Tijuana, Nuevo Laredo and Matamoros,
covering 60% of the urban population for that year. In 1992, 18 more urban areas were included
in the survey: Aguascalientes, Acapulco, Campeche, Coatzacoalcos, Cuernavaca, Culiacan,
Durango, Hermosillo, Morelia, Oaxaca, Saltillo, Tepic, Toluca, Tuxtla Gutierrez, Villahermosa,
Zacatecas, Colima and Manzanillo. In 1993 and 1994, Monclova, Queretaro, Celaya, Irapuato and
Tlaxcala entered to ENEU. Finally, Cancun and La Paz joined the survey in 1996. As can be seen
in the previous description, the ENEU has always covered about 60% of the national urban
population. Therefore, the results deduced from this survey allow one to know and assess the
socioeconomic and employment characteristics of the national urban areas.

The data is from household surveys, which fully describe family composition, human-capital
acquisition, and experience in the labor market (the variables contain information about social
household characteristics, activity condition, position in occupation, unemployment, main
occupation, hours worked, earnings, benefits, secondary occupation, and searching for another
job). As the ENIGH, the sampling design was stratified, in several stages (where the final
selection unit was the household), and with proportional probability to size3. So this statistical
construction allows us to make comparisons among different years. Moreover, this survey is
structured to generate a panel data set which has the characteristic to conform to a rotator panel (a
fifth of the total sample goes out and a new one comes in every quarter). Hence, the panel data
follows the same household through out five quarters.

35 For this it was necessary to use weights or expansion factors.
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Category Selection

The individuals in the sample were classified according to their educational level, age, sector of
activity, position in occupation, hours worked and geographical region in the following
categories:

a) Educational level
i) Primary incomplete: no education and primary incomplete (one to five years of primary)
ii) Primary complete: primary complete and secondary incomplete (one or two years)
iii) Secondary complete: secondary complete and preparatory incomplete (one or two years)
iv) Preparatory complete: preparatory complete and university incomplete
v) University complete: university complete (with degree) and postgraduate studies

b) Age
i) 12 to 25 years old
ii) 26 to 34 years old
iii)35 to 49 years old
iv) 50 to 65 years old

c) Sector of activity
i) Primary sector (Includes Agriculture, Forestry, Fishing, and Mining).
ii) Manufacturing industry
iii) Not manufacturing industry (Includes Construction, and Utilities)
iv) Commerce
v) Finance services and Rent
vi) Transportation and Communication
vii) Social services (Tourism, education, health, public administration, embassy)
viii) Other services

d) Labor Market Status
i) Employer
ii) Self employed
iii) Informal salaried: people that work in an enterprise with 15 workers or less and do not
receive social security (IMSS, ISSTE, private, etc.)
iv) Formal salaried: people that work in an enterprise with 16 workers or more or receive
social security (IMSS, ISSTE, private, etc.)
v) Contract

e) Hours worked
i) 20 to 39 hours per week
ii) 40 to 48 hours per week
iii)At least 49 hours per week

f) Geographical regions
i) North:, Baja California, Baja California Sur, Coahuila, Chihuahua, Durango, Nuevo Leon,
Sinaloa, Sonora, Tamaulipas and Zacatecas
ii) Center: Aguascalientes, Colima, Guanajuato, Hidalgo, Jalisco, Mexico, Michoacan,
Morelos, Nayarit, Puebla, Queretaro, San Luis Potosi and Tlaxcala
iii)South: Campeche, Chiapas, Guerrero, Oaxaca, Quintana Roo, Tabasco, Veracruz and
Yucatan
iv) Distrito Federal.
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Group Selection

Analogous to the EN1GH, the sample is:

i) between 16 and 65 years old;
ii) living in urban areas (localities with at least 2,500 inhabits);
iii) regular workers (non-seasonal workers);
iv) working 20 hours or more per week;
v) with positive earnings36;
vi) having the attributes of interest defined.

The table below shows the sample size and labor force.

Table 4. Sample Size by Year

Number of persons

N'ear Total Labor force

1988 124,322 45.870
1989 125,820 47,630
1990 127,387 48,109
1991 126,262 48,080
1992 235,696 91,279
1993 239,394 90,860
1994 246,906 102,105
1995 252,563 100,838
1996 262,478 108,159
1997 272,356 116,559

36 In this survey an additional adjustment had to be made: if the worker got a benefit at the end of the year
("aguinaldo"), then the wage was expanded (wve assumed that this benefit as equivalent to 30 days of wages a year).
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ANNEX 2. METHODOLOGICAL NOTE

2.1 GIAN IANDEX

The Gini Index is defined by

GI = 2 cov[Y, F(Y)] (X)

where:

Y is the distribution of per capita income Y=(yj,. .. , yn) where y, is the per capita
income of individual i, i=l,...,n

11 is the mean per capita income
F(Y) is the cumulative distribution of total per capita income in the sample (i.e.

F(M=V(Yd),...f(Y)] where f(yd is equal to the rank of ), divided by the number of
observations (n)) .

Gini deconrposition

Equation (1) can be re% Titten and expanded into an expression for the Gini coefficient that
captures the "contribution to inequality" of each of the K components of income (see Leibbrandt
(1996)).

K

G =. ERkGkSk (2)
k=1

where:

Sk is the share of source k of income in total group income (i.e. Sk=PkVP)

Gk is the Gini coefficient measuring the inequality in the distribution of income
component k within the group

38Rk is the Gini correlation of income from source k with total income

The larger the product of these three components, the grater the contribution of income
from source k to total inequality.

3 Both the covariance and cumulative distribution are computed using the household weights
38 Rk is defined as: R = cov[Yk, F(Y)]

cov[Yk, F(Yk )]
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2.2 THEIL T INDEX"

This index was calculated as follows40:

T=(n) EJ(J InCY ) (3)

where:
Y, is the income of the i-th individual

Y is the average income
n is the population size.

Static Decomposition of the Theil Index

If the population is divided into G groups with ng observations each, it is then possible to
write (3) as:

T=E ( i ) E ( Y,g ) In( Y'g ) (4)

where:

Y,g is the income of the i-th individual of the g-th population subgroup.

If we now define 13g = X and Zg = k where Yg is the average income of the g-th

group and k is a reference income, it is possible to show, after some algebraic manipulation, that T

can be expressed as:

T - log Zg InZg - Ink + k Zg Tg (5)

where:

k=Y1PgZg
Tg is the Theil index for the g-th group.

The first two terms on the right hand side of (5) correspond to the between group
inequality, and the third one to the within group inequality.

3 Theil's T is sensitive to changes at the bottom and the top tail of the distribution.
40 The mathematical notation from in annex 2.2 through 2.3 2 follows Ramos (1990).
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Choosing the mean income as the reference income, i. e., Zg = ag = , expression (5)

simplifies to:

G G

T=Eag Pg Inag + Yag Pg Tg (6)
g=1 g=)

The first term in (6) is said to be the between group inequality, and the second term the
within group inequality.

Dynamic Decomposition Analysis

By totally differentiating (6), we have:

dT=z aT d ,g+ E aT dag + E-d Tg (7)

* The first term on the right hand side is the population allocation effect (changes in T caused
exclusively by population shifts);

* The second term is the income effect (changes in T induced exclusively by changes in
standardized mean incomes), and;

* The third one is the internal effect (changes in Tcaused by changes in internal dispersion).

It can be shown that:

G G
- = ag In ag -ag Yag Pg (I+ Inag) + ag Tg - cg ag Pg Tg (8)

ag g=I g=I

89T G G
=3,g(I+lnag)-Pg Eag Pg (IJ+lnag)+ Pg Tg -fg agg Pg Tg (9)

aag g=1 g=I

dT_
UT =ag ,Bg (I10)

a Tg

Replacing (8), (9), and (10) into (7) and simplifying we obtain

G G G
dT = 2ag( Inag + Tg - T - I) d ,Bg + Pg( Incag + Tg - T) d ag + Y,(cg P3g) d Tg (I 1)

g=I g=l g=l

The three terms on the right hand side of (10) correspond to the allocation, income, and
internal effects, respectively.

For estimation purposes, equation (I1) must be approximated. The convention used in the
empirical exercises was to evaluate the expression at the middle points.
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2.3 LEVEL, INEQUALITY AND THE INDICATOR OF STEEPNESS OF THE INCOME PROFILES IN
EDUCATIONA L LEVEL

Ramos (1990) used three synthetic measures for the indicators m, (average schooling),

i, (schooling inequality). and s, (income profile), based directly on the definition of the Theil

Index.
The calculations of the principal parameters cg, Pg, and Tg (see equation 5), could determine

the changes in the distribution by level of education (g groups in this category). These parameters
allow us to analyze the trend in educational income differentials, the distribution of the
population in each educational level and the inequality among them.

Three synthetic measures are used to summarize the changes related to education:

m, is the average level of schooling for the year t.

i, is the degree of inequality in the distribution of education for year t.

s, is the variations in the income ratios associated with education for year t.

These measures can be calculated as follows:

m,= c3aig

g

Eag,Bg log(a,)
g

i, = Sag',B r log ag pg )

g
Ea' 5 ; log(ag

sr=g log L a' P.' 

g

where:

ag is the standardized income of educational category g for the reference year

P3g is the fraction of the labor force in the g-th educational category in year t

pg is the value 3g in the reference year.

s, can be understood as an indicator of the relative steepness of the income profiles related

to education. If one fixes the fraction of the labor force in each educational group, it follows that the
steeper the income profile the larger the between group inequality.

i, corresponds to the Theil T index that would prevail in a population with no inequality

within the educational groups. and where the group incomes were proportional to the group
average incomes in the base year.
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ANNEX3. EVOLuTIONOFINEQUALITY

Table 1. Decomposition of Total Current Income
Income Source Gini coeficient Share in Gini correlation Contribution to Gini Percentage

by income Total with total income coeMcient of total share in overall
source income rakings income Gini

1984
Earnings 0.6428 0.4688 0.7249 0.2184 46.0
Monetary income excluding 0.7568 0.3191 0.6470 0.1562 32.9
earnings
No monetary current 0.6067 0.2120 0.7750 0.0997 21.0
income
Total 0.4744 1.0000 1.0000 0.4744 100.0
1989
Earnings 0.6128 0.4635 0.7562 0.2148 41.0
Monetary income excluding 0.8185 0.3109 0.7410 0.1886 36.0
earnings
No monetary current 0.6541 0.2256 0.8187 0.1208 23.0
income
Total 0.5242 1.0000 1.0000 0.5242 100.0
1992
Earnings 0.6440 0.4541 0.7790 0.2278 42.9
Monetary income excluding 0.8129 0.2848 0.7316 0.1694 31.9
earmings
No monetary current 0.6079 0.2611 0.8449 0.1341 25.2
income
Total 0.5313 1.0000 1.0000 0.5313 100.0
1994
Earnings 0.6690 0.4932 0.8123 0.2680 50.2
Monetary income excluding 0.7948 0.2550 0.6827 0.1384 25.9
earnings
No monetary current 0.6051 0.2518 0.8365 0.1274 23.9
income
Total 0.5338 1.0000 1.0000 0.5338 100.0
1996
Earnings 0.6514 0.4725 0.7870 0.2422 46.7
Monetary income excluding 0.7924 0.2802 0.6884 0.1529 29.4
earnings
No monetary current 0.6026 0.2472 0.8325 0.1240 23.9
income
Total 0.5192 1.0000 1.0000 0.5192 100.0
Source: Own estimates based on ENIGH
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Table 2. Pearson Correlation among explanatory variables
1988

Education Occupation Econ. Sector Status

Education 1.00

Occupation 0.64 1.00

Econ. Sect. 0.08 0.10 1.00

Status 0.05 0.06 -0.04 1.00

Spearman's rho"' 0.58

1992

Education Occupation Econ. Sector Status

Education 1.00

Occupation 0.63 1.00

Econ. Sect. 0.06 0.02 1.00

Status 0.08 0.08 -0.04 1.00

Spearman's rho' 0.60

1997

Education Occupation Econ. Sector Status

Education 1.00

Occupation 0.64 1.00

Econ. Sect. 0.09 0 04 1.00

Status 0.11 0.09 -0.06 1.00

Spearman's rho" 0.62

Source Own calculation based on ENEU Survey.
I/ It refers to Spearmnan's correlation betreen education and occupation.
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ANNEX 4. DECOMPOSiTION RESUL TS USING ENIGH DATA

Table I General Statistics for the Static Decomposition"
1984 1989 1992 . 1994 1996

Between Within Between Within Between Within Between Within Between Within
Education2 '

Primary Incomplete -0.10 0.07 -0.07 0.04 -0.08 0.06 -0.08 0.03 -0.07 0.03
Primary Complete -0.03 0.08 -0.06 0.09 -0.08 0.05 -0.08 0.05 -0.07 0.04
L-Secondary Complete 0.04 0.05 -0.02 0.08 -0.02 0.08 -0.04 0.09 -0.04 0.08
U-Secondary Complete 0.07 0.04 0.07 0.07 0.10 0.08 0.09 0.08 0.09 0.08
University Complete 0.11 0.04 0.20 0.11 0.24 0.09 0.30 0.11 0.26 0.11

Total 0.08 0.28 0.12 0.39 0.16 0.36 0.20 0.36 0.17 0.35
Position in Occupation2'

Employee 0.01 0.25 -0.05 0.32 -0.03 0.33 0.00 0.41 0.00 0.36
Employer 0.05 0.04 0.08 0.08 0.13 0.10 0.06 0.06 0.07 0.08
Self-employed -0.03 0.05 -0.01 0.09 -0.04 . 0.04 -0.04 0.06 -0.04 0.04

Total 0.02 0.34 0.03 0.48 0.06 0.46 0.02 0.53 0.03 0.48
Sector2l

Agriculture -0.03 0.05 -0.02 0.02 -0.01 0.06 -0.02 0.02 -0.01 0.04
Manufacturing 0.00 0.06 -0.03 0.08 -0.01 0.11 -0.03 0.09 -0.02 0.09
Construction -0.01 0.02 -0.01 0.07 -0.02 0.03 -0.02 0.03 -0.02 0.04
Commerce 0.01 0.07 0.02 0.12 -0.01 0.09 -0.02 0.08 -0.02 0.08
Services 0.02 0.10 0.03 0.17 0.04 0.17 0.09 023 0.06 0.19
Others 0.03 0.04 0.02 0.04 0.03 0.05 0.04 0.07 0.03 0.06

Total 0.01 0.35 0.01 0.50 0.01 0.51 0.03 0.52 0.01 0.50
Source: Own estimates based on ENIGH
I/ Labor force was limited to individuals who are i) working as emplovee, employer or self employed; ii) between 12 and 65 sears
old; iii) living in urban areas; iv) working 20 hours or more per week: v) with positive income: vi) having the attributes of Interest
defined.
2/ Annex I presents how the group categories are defined

Table 2. Synthetic Indicators of Schooling Distribution and Income Profile
Year 1984 1989 1992 1994 1996

ml 0.468 0.525 0.516 0.527 0.538

it 0.083 0.073 0.075 0.075 0.072
si 0.083 0.124 0.161 0.203 0.175

Source: Own estimates based on ENIGH
1/ Labor force was limited to individuals who are: i) working as employee, employer or self emplo)ed, ii) between 12 and 65
years old; iii) living in urban areas: i%l) Aorking 20 hours or more per sseek. %lI with positise income. vi) having the attributes of
interest defined.
2/ Annex I presents how the group categories are defined
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Table 3. Results of the Dynamic Decomposition

Period Variable Allocation Income Gross Marginal
Education -9.8 52.1 42.4 26.6

1984-1992 Pos. in Occupation 21.1 18.2 39.3 13.8
Sector -17.7 2.5 -15.2 -19.5

Education -3.6 63.0 59.5 46.0

1984-1994 Pos. in Occupation 6.2 -1.2 5.1 -2.8
Sector -7.8 11.5 3.7 -11.4
Education -7.4 59.4 51.9 34.5

1984-1996 Pos. in Occupation 14.6 1.3 15.9 -9.7
Sector -27.2 3.7 -23.5 -15.1
Education 5.7 68.4 74.1 76.6

1994-1996 Pos. in Occupation -15.8 -12.4 -28.2 29.5
Sector 21.8 25.0 46.8 21.0

Source Own estimates based on ENIGH
I/ Labor force was limited to individuals who are. i) working as employee, employer or self employed;
ii) between 12 and 65 years old; iii) living in urban areas, iv) working 20 hours or more per week; v)
with positive income; vi) having the attributes of interest defined.
2/ Annex I presents how the group categories are defined
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The Financial Crisis Impact on the Income Distribution in Mexico

Background Paper # 2

Gladys Lopez-Acevedo (LCSPE) and Angel Salinas (LCC IC) 1.2

Abstract

After the financial crisis of 1994 income and labor earnings distribution improved in Mexico. Usually one
w ould expect inequality to go up during recessive times, as it seems plausible to admit that people at the
top decile have more ways to protect their assets than those at the bottom decile do. Especially when it
comes to labor which is basically the only asset of the poor (the labor-hoarding hypothesis).

It is true that the Mexican economy as a whole had a strong and impressive performance in 1997. The
aggregate growth rate was around 7%, real investment grew by 24% and exports by 17%, the industrial
production increased by 9.7%, and the civil construction sector, which is highly intensive in less skilled
labor, experienced a growth close to 11%. Under such a scenario, an improvement in distribution of income
and labor earnings itself is not unlikely, but the magnitude and quickness of the recovery calls for a detailed
inspection of the mechanisms responsible for it.

According to the National Household Income and Expenditure Survey (ENIGH), most of the
worsening of the total current income distribution in Mexico happened in the mid-eighties (1984-1989).
The early nineties display little variation in total current income inequality except for a small trend towards
deterioration. From 1989 to 1994, the total current income share accruing to the 20% poorest decreased
slightly (it went down from 3.9% to 3.8%), whereas the richest 10% were the only ones that increased
theirs (by one percentage point), and, therefore, those in the middle also experienced losses. From 1994-
1996, a period of time that entails a severe financial crisis, the 10% richest experienced relative losses (their
total current income share dropped 1.6% points) and, accordingly, total current income inequality went
down. The Gini coefficient came dcwn from 0.534 in 1994 to 0.519 in 1996, whereas the drop in the Theil
T was from 0.558 to 0.524.

In principle, it could be argued that the richest experienced severe capital losses due to the crisis (1994-
1996), in such a way that their total current income was affected compared to the poor. This hypothesis,
however, is not supported by the data as monetary income other than wages and salaries, and financial
income as well, increased their share in total income in that time interim, particularly so for the urban areas.
Nonetheless, this paper shows that financial income is a growing source of inequality in Mexico.

This paper investigates the financial crisis impact on income inequality in Mexico. i) It analyses the
fall in income inequality after the crisis; ii) provides an analysis of the contribution of the various income
sources to the evolution of income inequality; and, iii) investigates the factors and mechanisms that have
been driving inequality in Mexico.

This type of analytical work is central to the social development objective of the World Bank Country
Assistance Strategy. It is also part of a comprehensive work meant to build a poverty and inequality
strategy for Mexico.

This research wvas completed as part of the "Earnings Inequality after Mexico's Economic and Educational Reforms"
study at the World Bank. We are grateful to INEGI and SEP (Ministrv of Education) for providing us with the data.
These are views of the authors, and need not reflect those of the World Bank, its Executive Directors. or countries they
represent.
2 gacevedoqr!lworld bank.org and asalinas,wvorldbank.org.



1. INTRODUCTION

From 1994 through 1996 income distribution improved in Mexico at a time of a severe financial
crisis in the Mexican economy. According to our results from the National Household Income
and Expenditure Survey (ENIGH), the top decile experienced relative losses, their total current
income share dropped 1.6 % points, while the other deciles increased their share in total current
income. The Gini coefficient came down from 0.534 in 1994 to 0.519 in 1996, whereas the drop
in the Theil T was from 0.558 to 0.524. Usually, one would expect inequality to go up during
recessive times, as it seems plausible to admit that people at the top decile have more ways to
protect their assets than those at the bottom decile do. Especially when it comes to labor which is
basically the only asset of the poor (the labor-hoarding hypothesis).

In principle, it could be argued that the richest experienced severe capital losses due to the
crisis, in such a way that their total income was affected compared to the poor. This hypothesis,
however, is not supported by the data as monetary income other than wages and salaries, and
financial income as well, increased their share in total income in that time interim, particularly so
for the urban areas.

This paper is organized as follows: Section 2 discusses the evolution of income inequality and
the income share within income groups in Mexico. Section 3 measures the impact of various
income sources on inequality, for the period 1994-1996. Sections 4 and 5 examine the factors and
mechanisms driving inequality. Section 6 relates the fall in income inequality to the observed
economic sector activity. Section 7 presents the concluding remarks.

2. EVOLUTION OF INCOME INEQUALITY

Achieving sustainable economic growth with a more egalitarian income distribution is at the
core of Mexico's development challenge. Yet, the country does not performr well in terms of
equity when compared with other Latin American countries. According to a recent study
developed by the IDB (1998), Mexico has the sixth most unequal overall household income
distribution (and the third worst in urban areas). In the broader intemational context, Mexico's
ratio between the income share accruing to the 10 top percent to the bottom 40 percent of the
population is higher than what is observed for the high-income countries and for the vast majority
of the low-income countries (see table A5.1 in Annex 5).

The evaluation of the income inequality evolution in Mexico is based on the information
available in the ENIGHs. This survey captures total current income of the households, including
non-monetary income, besides labor earnings and other sources of monetary income. The unit of
analysis is the household, and the concept of income is the household per capita total current
income.3

The main results of this evaluation are shown in table 1. It indicates that a very sizable
deterioration in the income distribution has taken place between 1984 and 1996. While the
poorest 20% of the population lost almost one seventh of their income share (0.6 percentage
points), the richest 10% increased theirs by something close to one seventh (5.2 percentage
points). Moreover, this last group was the only one that gained over that period, as not only the
poorest, but also those in the middle lost in relative terms.

Looking at the results of this comparison, one can say that the 1984-1996 period in Mexico
was marked by a series of regressive income transfers from almost the entire population spectrum

3 Total current income of the household divided by its number of household members. That is, we are considering the
household as a unit characterized by a flow of income transfers and disregarding aspects related to equivalence scale.
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to the richest stratum. Accordingly, the most commonly used inequality index points to a
worsening in income inequality over this span of time. The Gini coefficient, which is more
sensitive to changes in the middle of the distribution, rises from 0.473 in 1984 to 0.519 in 1996.
On the other hand, the Theil T index, which is extremely sensitive to changes in the upper and
lower tails, goes up from 0.411 in 1984 to 0.524 in 1996.

Even though the worsening of the distribution is indisputable, there are, nevertheless, two
points that must be stressed. The first one is that, according to the ENIGH survey, most of the
worsening of the total current income distribution happened in the mid-eighties (1984-1989). The
early nineties display little variation in total current income inequality except for a small trend
towards deterioration. From 1989 to 1994, the total current income share accruing to the 20%
poorest decreased slightly (it went down from 3.9% to 3.8%), whereas the richest 10% were the
only ones that increased theirs (by one percentage point), and, therefore, those in the middle also
experienced losses.

Table 1. Lorenz Curves for Total Current Income" (accumulated income share %)
Population Share 1984 1989 1992 1994 1996

10 1.66 1.39 1.32 1.39 1.39
20 4.47 3.88 3.68 3.76 3.89
30 8.19 7.29 6.92 6.98 7.29
40 12.85 11.65 11.09 11.08 11.63
50 18.76 17.05 16.26 16.28 17.08
60 26.15 23.78 22.83 22.79 23.86
70 35.51 32.25 31.13 31.10 32.39
80 47.64 43.12 42.14 41.93 43.44
90 64.53 58.75 58.32 57.68 59.33
92 68.79 63.06 62.81 62.03 63.61
94 73.73 68.03 68.03 67.26 68.68
96 79.38 73.82 74.47 73.70 74.95
98 86.68 81.60 82.81 82.49 83.32
100 100.0 100.0 100.0 100.0 100.0

Bottom 20% 4.5 3.9 3.7 3.8 3.9
Middle 40% 21.7 19.9 19.2 19.0 20.0

Middle high 30% 38.4 35.0 35.5 34.9 35.5
Top 10% 35.5 41.3 41.7 42.3 40.7

Gini 0.473 0.519 0.529 0.534 0.519
Theil T 0.411 0.566 0.550 0.558 0.524

Source: Own calculations based on ENIGH.
" Based on household per capita income.

The second fact to be emphasized is very surprising and hard to be explained: the observed
improvement in the income distribution between 1994 and 1996, an interval of time that entails a
severe financial crisis in the Mexican economy.4 Usually one would expect inequality to go up
during recessive times, as it seems plausible to admit that the rich have more ways to protect their

4 In 1994, current account deficit was 30 billion dollars, about 7 percent of GDP. The main effects of the financial crisis
were i) GDP and domestic demand felt 6.2 percent and 14 percent respectively each; ii) the unemployment rate rose
from 3.7 percent in 1994 to 6.2 percent in 1995; and, iii) the GDP per capita decreased 7.8 percent and workers
experienced a significant reduction in their real wage, nearly 17 percent in 1995.
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assets than the poor do,.especially when it comes to labor which is basically the only asset of the
poor (the labor-hoarding hypothesis). The fact, however, is that the 10% richest experienced
relative losses (their total current income share dropped 1.6% points) and, accordingly, total
current income inequality went down. The Gini coefficient came down from 0.534 in 1994 to
0.5 19 in 1996, whereas the drop in the Theil T wvas from 0.558 to 0.524. In principle, it could be
argued that the richest experienced severe capital losses due to the crisis, in such a way that their
total current income was affected compared to the poor. Tables 2 and 3 show the shares by
income source within income groups and the shares by income source within income source,
respectively. Some interesting results are: i) labor earnings is the largest income share for all
deciles. ii) The share of total labor earnings within income group decreased substantially for the
top decile (13.7%) compared to the other income groups. And, iii) the largest increase within the
financial income share was for the top decile (from 7.1 % to 10.0%).

Table 2 Income share by source within income groups

1994 1996
Source Bot.20% Mid.40% M.H.30°'o Top 100% Total Bott.20% Mid.40% M.H.30% Top 10% Total

Monetary Current Income
Total Labor Earnings 35.92 46.31 48.04 47.94 47.12 35.13 46.00 48.18 41.35 44.51
Own Business Income 18.16 15.26 16.10 18.51 16.96 20.26 16.07 14.58 21.38 17.74
Property Rents 0.37 0.62 0.89 1.64 1.10 0.04 0.07 0.07 0.06 0.06
Income from cooperatives 0.06 0.08 0.18 0.36 0.22 0.60 0.54 1.00 2.24 1.35
Monetary Transfers 11.01 7.96 5.63 3.33 5.44 11.28 8.56 7.00 4.39 6.55
OtherCurrent Income 0.10 0.22 0.40 1.13 0.64 0.08 0.19 0.57 1.17 0.69

Non Monetary Current
Income

Auto-Consumption 6.77 2.08 1.48 0.47 1.44 4.59 1.92 1.06 0.52 1.20
Non Monetarv Payment 1.08 1.92 2.12 0.88 1.55 1.03 2.06 2.98 1.83 2.25
Gifts 8.27 6.96 5.66 3.11 5.04 8.57 7.65 6.76 4.21 6.07
Housing Imputed Rent 16.61 16.18 16.42 15.50 16.02 16.49 14.39 13.95 12.89 13.76

Financial Income 1.64 2.40 3.09 7.12 4.46 1.93 2.55 3.85 9.98 5.80
Total Income 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Source: own calculations based on Enigh Survey.

In 1994, the top decile owned 62.41% of the financial income and this share increased by
4.4% in 1996. On the other hand, for the middle 40% and the middle high 30%, their financial
income share decreased by 14.87% and 4.27% respectivel) in 1996. Another important result is
that the labor earnings share at the top decile decreased from 39.78% to 35.20%.
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Table 3 Income share by income groups within income sources

1994 1996
Source Bot.20% Mid.40% M.H.30% Top 100/6 Total Bot.20% Mid.40% M.H 30%/6 Top 10O/o Total

Monetary Current Income
Total Labor Earnings 3.28 20.36 36.59 39.78 100.0 3.68 22.33 38.79 35.20 100.0

Own Business Income 4.61 18.65 34.07 42.68 100.0 5.33 19.57 29.45 45.65 100.0

Property Rents 1.46 11.64 28.81 58.10 100.0 2.71 24.46 39.23 33.60 100.0

Income from cooperatives 1.18 7.68 28.46 62.68 100.0 2.08 8.65 26.41 62.87 100.0

Monetary Transfers 8.70 30.28 37.12 23.90 100.0 8.03 28.24 38.31 25.41 100.0

Other Current Income 0.67 7.01 22.78 69.54 100.0 0.54 6.00 29.39 64.07 100.0

Non Monetary Current
Income

Auto-Consumption 20.24 29.99 36.91 12.86 100.0 17.82 34.46 31.49 16.24 100.0
Non Monetary Payment 3.00 25.70 49.01 22.29 100.0 2.13 19.73 47.43 30.72 100.0

Gifts 7.05 28.60 40.27 24.08 100.0 6.59 27.24 39.89 26.28 100.0

Housing Imputed Rent 4.46 20.93 36.78 37.84 100.0 5.59 22.61 36.33 35.48 100.0

Financial Income 1.58 11.16 24.85 62.41 100.0 1.55 9.50 23.79 65.16 100.0

Total Income 4.30 20.72 35.89 39.10 100.0 4.67 21.61 35.83 37.89 100.0

Source: own calculations based on Enigh Survey.

Accordingly, a preliminary conclusion emerges: the top decile protected themselves by
increasing their financial income and capital share. However, this increase did not compensate the
drastic fall in their labor earnings.

3. THE IMPACT OF VARIOUS INCOME SOURCES ON INEQUALITY

Share in Overall Gini Index by Income Source

Now, we measure and analyze the impact of various income sources on inequality. In doing
so, one can use the decomposition of the Gini index by income source5. In table 4 the results for
the decomposition of Gini by income source are displayed for urban and rural areas using total
income. The results indicate that i) both in urban and rural areas, labor earnings is the most
important source of inequality. ii) Inequality in rural areas is lower than in urban areas and iii)
inequality in urban areas drives the national pattern. In light of these outcomes, it seems pertinent
to state that the leading force behind the behavior of total income distribution in Mexico is in
urban areas.

Section 2.1 in Annex 2 presents the methodology.
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Table 4 Decomposition of Gini by income source, share in overall Gini

1994 1996
Source National Urban Rural National Urban Rural
Monetary Current Income % D % % 010 %

Total Labor Earnings 0.2535 47.0 0.2409 46.8 0.1218 28.2 0.2255 42.6 0.2119 41.9 0.1458 31.4
Own Business Income 0.0925 17.1 0.0872 16.9 0.1154 26.7 0.0963 18.2 0.0932 18.4 0.1046 22.5
Property Rents 0.0017 0.3 0.0018 0.4 0.0007 0.2 0.0004 0.1 0.0002 0.0 0.0026 0.6
Income from cooperatives 0.0087 1.6 0.0087 1.7 0.0065 1.5 0.0110 2.1 0.0118 2.3 0.0035 0.8
Monetary Transfers 0.0240 4.4 0.0228 4.4 0.0475 11.0 0.0307 5.8 0.0285 5.6 0.0529 11.4
Other Current Income 0.0053 1.0 0.0055 1.1 0.0027 0.6 0.0056 1.1 0.0052 1.0 0.0080 1.7

Non Monetary Current
Income

Auto-Consumption 0.0010 0.2 0.0023 0.5 0.0111 2.6 0.0010 0.2 0.0020 0.4 0.0068 1.5
Non Monetary Payment 0.0076 1.4 0.0065 1.3 0.0077 1.8 0.0124 2.3 0.0110 2.2 0.0126 2.7
Gifts 0.0242 4.5 0.0217 4.2 0.0390 9.0 0.0298 5.6 0.0273 5.4 0.0391 8.4
Housing Imputed Rent 0.0322 16.5 0.0862 16.8 0.0377 8.7 0.0730 13.8 0.0711 14.1 0.0377 8.1

Financial Income 0.0889 6.0 0.0309 6.0 0.0417 9.7 0.0439 8.3 0.0433 8.6 0.0511 11.0
Total Income 0.5395 100 0.5146 100 0.4320 100 0.5296 100 0.5055 100 0.4648 100
Source: own calculations based on Enigh Survey.

Impact on Inequality of a Marginal Percentage Change in the Income from a Particular Source

The above source decomposition provides a simple way to assess the impact on inequality in
the total income of a marginal percentage change equal for all households in the income from a
particular source. Now suppose that there is an exogenous increase in income from source j, by
some factor oj (i.e. y,,crj)=(l+crj)yij for i=l,...,n). Thus the distribution of income form source j
becomes Y;((l+oj)y,,...,(i+a,)y",). Stark et al. (1986) showed that the derivative of the Gini
coefficient with respect to a change in income sourcej is:

aG= ,, (RIG, - G)

If this derivative is negative then the marginal increase in income component j will lessen
income inequality. This will be the case either when:

i) Income from component j has either a negative or zero correlation with total income: or when

ii) Income from sourcej is positively correlated with total income (Rj>O) and RG,<G.

If the previous equation is divided through by G, it can be seen that:

aG I SJRJG,

8a, G G
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This equation states that the marginal percentage change in inequality (as measured by the
Gini coefficient) resulting from a small percentage change in income component j is equal to
component j's share in total inequalitv less components j's share in total income.

Alternatively, the previous percentage change can be expressed in a different way by using the
so-called Gini elasticity, which is Nj=R,G,lG.

aG_ = 5} (Nj - I)
aa1 G

Thus a percentage increase in the income from source with an elasticity of Gini Nj smaller
(larger) than one will decrease (increase) the inequality in per capita income. The lower the Giini
elasticity, the larger the re-distributive impact. The marginal contribution of an income source to
inequality matters for policy purposes as well as for evaluating how the significance of such
income source to inequality changes.

Table 5 presents the impact on inequality in total income of a marginal percentage change in
the income from a particular source. It follows that monetary transfers have a re-distributive
impact at national level and in urban areas, but they have a neutral effect on inequality in rural
areas. In addition, financial income is always an inequality increasing income source, since Nj is
appreciably larger than one. Moreover, this effect increased in 1996 both at National level and in
urban areas. It is also observed that at National level labor earnings was a neutral source of
inequality in 1994, because Nj was too close to one. However, by region, this conclusion does not
hold. Notice also that in 1996 labor earnings had the largest re-distributive impact in urban areas.
Given the results derived in the previous section, it is plausible to conclude that the re-distributive
impact of labor earnings in urban areas was larger than the regressive effect of financial income
on total income distribution. The re-distributive net effect took place mainly at the top decile.
Thus, the results show a reduction of total income inequality.

Table 5 Gini elasticity (NJ) and the Percent change in Gini per I percent change in income source (%)
1994 1996

Source National Urban Rural National Urban Rural
Monetary Current Income Nj % Nj % Nj % Nj % Nj % Nj %

Total Labor Earnings 0.997 -0.14 0.955 -2.20 0.879 -3.87 0.957 -1.93 0.91 -4.15 0.929 -2.39
Own Business Income 1.011 0.19 1.044 0.72 1.175 3.97 1.025 0.45 1.077 1.32 1.02 0.44
Property Rents 1.427 0.10 1.48 0.11 1.426 0.05 1.04 0.00 1.207 0.01 1.724 0.23
Income from cooperatives 1.456 0.50 1.499 0.56 1.731 0.64 1.544 0.73 1.586 0.86 1.495 0.25
Monetary Transfers 0.817 -1.00 0.939 -0.29 0.98 -0.22 0.886 -0.75 0.957 -0.26 1.025 0.28
Other Current Income 1.533 0.34 1.578 0.39 1.777 0.28 1.536 0.37 1.575 0.38 1.896 0.82

Non Monetary Current
Income

Auto-Consumption 0.124 -1.26 0.557 -0.36 0.397 -3.89 0.15 -1.02 0.582 -0.29 0.312 -3.25
Non Monetary Payment 0.913 -0.13 0.791 -0.33 1.392 0.50 1.035 0.08 0.937 -0.15 1.489 0.89
Gifts 0.889 -0.56 0.893 -0.50 1.192 1.45 0.927 -0.45 0.922 -0.46 1.113 0.85
Housing Imputed Rent 1.028 0.45 1.01 0.16 0.767 -2.65 1.002 0.02 0.985 -0.21 0.795 -2.09

Financial Income 1.338 1.51 1.405 1.73 1.634 3.75 1.429 2.49 1.524 2.94 1.563 3.96

Source: own calculations based on Enigh Survey.
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Table 5 reinforces the tentative finding that people at the top decile protected their income
flows with financial and other capital assets during the crisis. However, the fall in labor earnings
was higher than the increase in their financial income.

We now examine the factors and mechanisms that have been driving income inequality.

4. STATIC DECOMPOSITION

This section aims at evaluating the contribution of a set of variables to labor earnings
inequality in Mexico, either related to individual attributes, as schooling and age, or from
participation in the labor market, as position in occupation and economic sector. The idea is to
measure the reduction in inequality that results from excluding the differences in average labor
earnings among workers in different groups formed by those variables. When the exercise is
conducted for a single variable, this reduction is said to be the gross contribution of such a
variable to the overall labor earnings inequality. When a variable is added to a model that
contains all the remaining ones, the change in the gross contribution of these two models is called
the marginal contribution of the added variable. In other words, the gross contribution can be
regarded as the uncontrolled explanatory power of a given variable, and the marginal contribution
as its explanatory power controlled by a set of other seemingly relevant variables. Annex 2, in
section 2.4, reviews all the different decomposition methods and results generated in the Mexican
case.

Before proceeding to the decomposition exercise, it is worth to review the conclusions of other
recent studies in relation to the evolution of income inequality and some variables that are
important in the process of labor earnings formation.

Cragg and Epelbaum (1996) show that both average wage and educational skill premium,
which is defined as the percentage increase in wages over the primary schooling group, have
increased substantially for more educated workers. In other words, the higher the level of
education the larger the increase in the average wage is, which in turn leads to an increase in
inequality. They also examined whether the high demand for skilled labor is industry specific,
task specific or simply general education. In order to assess the marginal contribution of other
factors that are not related to education, these factors are controlled by a set of dummy variables
that describe the industry and task specific effects. The authors concluded that the industry-
specific effect was small and that the task-specific effect (occupational variable) explained half of
the growing wage dispersion from 1987 to 1993. This conclusion, however, may not be correct,
as occupation might be considered an endogenous variable, which is determined by education. As
shown on table A 1.4 in Annex I, educational level and occupational variables are highly
correlated. In contrast, the correlation between education and other variables are low. Hence the
occupation variable should be carefully handled in any kind of analysis.

The results for the exercise of static decomposition are shown in table 66. Education (the result
of the interaction between demand and supply) is by far the variable that accounts for the largest
share of inequality in Mexico, both in terms of its gross and marginal contributions. The gross
contribution, i.e., its explanatory power when is considered alone, amounts to one fifth of total
inequality in 1994. The marginal contribution, i.e., the increase in the explanatory power when it
is added to a model that already has the other variables, is remarkably stable and meaningful. It is
worth pointing out that the difference between the two contributions increased in the 1989-1994
period, indicating that the degree of correlation and other variables has been going up, i.e., the
"indirect" effects are becoming more important.

6 The results are based on the methodology described in Annex 2, section 2.2.
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Table 6. Contribution to the Explanation of Labor Earnings Ineuslity (%)
1989 1992 1994 1996

Variables Gross Marginal Gross Marginal Gross Marginal Gross Marginal
Education 12.0 11.1 16.0 14.0 20.0 16.9 17.0 15.0

Pos. in Occupation 3.0 3.3 6.0 4.6 2.0 2.4 3.0 2.4

Economic Sector 1.0 2.3 1.0 2.3 3.0 1.7 1.0 2.3

Source: Own calculations based on ENIGH Survey.

The other variables considered seem to be much less important. However, position in
occupation in 1992 and economic sector in 1994 appear to be more important. This can be
interpreted, as evidence that the interaction between these variables and education has became
more intense in those years. That is, workers' skills were more relevant for the determination of
their type of participation in the labor market, as well as for their position across different
economic segments of the economy.

The analysis of these results leads to the conclusion that education is a key variable for the
understanding of inequality in Mexico. Even though this is to some extent a remarkable finding, it
comes as no surprise in the Latin American context. The results for some countries in the region,
where similar exercises were carried out, are reported on table A5.2 in Annex 5. Mexico stays on
the average range for Latin American countries, and displays a situation close to that observed in
Argentina and Peru. However, education seems to be more important for inequality in Brazil, and
much less important in Colombia and Uruguay. It is important to stress the fact that this is a
comparison in relative terms. Given that in Peru, where education has a similar explanatory
power, there is a lower degree of inequality compared to Mexico, the absolute contribution of
education is higher in Mexico. As a matter of fact, in absolute terms, the contribution of
education to inequality in Mexico is the second highest in Latin America, next only to Brazil.
Moreover, what seems to be particularly interesting in the Mexican experience is the fact that the
significance of education has been increasing over time.

5. THE DYNAMIC DECOMPOSITION

In order to address the relationship between education (the result of the interaction between
supply and demand) and inequality it is necessary to explain the role of the labor market, since the
way it works determines the labor earnings differentials among workers with different educational
attributes. Thus, this relationship can be viewed as being deternined by two elements: (i) the
distribution of education itself; and (ii) the way the labor market rewards educational attainment.
The first element reflects a pre-existing social stratification that already entails some inequality,
due to reasons other than the workings of the labor market itself. The second is associated to the
degree of growth of this pre-existing inequality into labor earnings inequality due to the
performance of the labor market (i.e. demand behavior).

The diagram below shows the distribution of education in the horizontal axis (m, is an indicator
of the average schooling of the labor force and i, represents its dispersion) while the vertical axis
has the distribution of labor earnings. The first quadrant depicts the interaction between the pre-
existing conditions (the distribution of education) and the workings of the labor market, through the
steepness s, of the income profile related to education. Therefore, at a point of time: (i) the higher m,
is, the larger the average earning will be. (ii) The lower i, is, the smaller the inequality will be.
And (iii) the higher s, is, the bigger the growth of pre-existing disparities, and, accordingly, the
higher the labor earnings inequality will be. As these indicators change over the time, there are
going to be alterations in the income distribution induced by them. Changes in i,, assuming s,
constant, will change labor earnings inequality due to changes in the composition of the labor force
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(the so-called allocation/population effect), whereas changes in s, will produce alterations in the labor
earnings differentials (the income effect).

Figure 1. An Stylized View of the Interaction Between Education and the Labor Market

. t 1'j W

" , 

.n, 

Barros and Reis (1991) developed three synthetic measures for the indicators in, (average
schooling), i, (schooling inequality), and s, (income profile), based directly on the definition of the
Theil T index7. The figures for Mexico from 1984 to 1996 are presented in the table below. As it can
be seen, there was some improvement on average schooling from 1984 to 1996. On the other hand,
between 1984 and 1994 the inequality of the distribution of education increased, whereas the income
profile, which is related to the returns to schooling, has become much steeper. Meaning that, there
was a shift in demand towards high skilled labor that was not met by the increase in supply probably
due to the increased rate of skill-biased technological change, whose transmission to Mexico may be
facilitated by the increased openness of the economy.

Table 7 Synthetic Indicators of Schooling Distribution and Income Profile
Year 1984 1989 1992 1994 1996

mt 0.468 0.525 0.516 . 0.527 0.538
0.083 0.073 0.075 0.075 0.072

si 0.083 0.124 0.161 0.203 0.175

Source: Own estimates based on ENIGH
U Labor force was limited to individuals who are: i) working as employee, employer or self employed; ii) between 12 and 65
years old, iii) living in urban areas, iv! working 20 hours or more per week; v) with positive income; vi) having the attributes of
interest defined.
2/ Annex I presents how the groups categories are defined

The methodology applied here is the dynamic decomposition. This tool permits translating this
stylized view in quantitative results, giving one a better understanding of the socio-economic
transformations responsible for changes in the distribution. Besides permitting the identification
of the relevant individual variables, it also helps understand the nature of their contribution for the
evolution of inequality over time.

7 See Annex 2 in section 2.3.
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The results of the decomposition of the variations in the Theil T index for different intervals of
time are shown in the table below8. The first point to highlight is the fact that, when the variables
are considered alone, education has the highest gross contribution to the explanation of changes
in labor earnings distribution. Second, both the allocation and the income effect were positive in
all periods. This means that the changes in the distribution of education and in the relative labor
earnings among educational groups were always in phase with the alterations in the labor
earnings distribution. Namely, when the income profile related to education became steeper and
the inequality of education increased, the labor earnings distribution worsened (as in the 1984-
1992, 1984-1994, and 1984-1996 periods), and vice-versa (as in the 1994-1996 period).

Third, the income effect is always the prevalent one. Even the decrease in inequality observed
between 1994 and 1996 is partially explained by the changes in relative income (it is possible to
see, in table 7, that the income profile related to education became less steep in this period).
Therefore, it seems reasonable to conclude that the income effect is the leading force underlying
the increase in inequality, and that, in turn, suggests that the workings of the labor market, and its
interaction with the educational policies, should be thoroughly examined.

Fourth, it is worth pointing out that the significance of changes in the distribution of education
remains high even when one controls for changes in other relevant variables. As a matter of fact,
with the exception of the 1994-1996 crisis period, the marginal contribution of position in
occupation and economic sector are usually negative. This means that the changes in these
variables contributed to reduce the effects induced by changes related to education, as most of the
time they work in the direction of reducing inequality after the influence of education is
accounted for.

Table 8. Results of the Dynamic Decomposition
Period Variable Allocation Income Gross Marginal

Education -9.8 52.1 42.4 26.6
1984-1992 Pos. in Occupation 21.1 18.2 39.3 13.8

Sector -17.7 2.5 -15.2 -19.5
Education -3.6 63.0 59.5 46.0

1984-1994 Pos. in Occupation 6.2 -1.2 5.1 -2.8
Sector -7.8 11.5 3.7 -11.4

Education -7.4 59.4 51.9 34.5
1984-1996 Pos. in Occupation 14.6 1.3 15.9 -9.7

Sector -27.2 3.7 -23.5 -15.1

Education 5.7 68.4 74.1 76.6
1994-1996 Pos. in Occupation -15.8 -12.4 -28.2 29.5

Sector 218 25.0 46.8 21.0

Source Own estimates based on ENIGH
I/ Labor force was limited to individuals who are: i) working as employee. employer or self employed;
ii) between 12 and 65 years old; iii) living in urban areas, iv) working 20 hours or more per week; v)
with positive income; vi) having the attributes of interest defined.
2/ Annex I presents how the groups categories are defined

The last period, from 1994 to 1996, deserves special comment. First because inequality was
substantially reduced. Secondly because, once more, there were alterations associated with
education, now working in the other direction, and such alteration appear to be the main factor
responsible for the reduction in inequality. Notice that during this period, the gross and the
marginal contribution of education increased substantially compared to the other. As it can be
seen from the synthetic indicators, there was a small improvement in the distribution of schooling
during the period and, a sizable decrease in the steepness of income profile related to education.
Nonetheless, the income effect is more important than the allocation effect in explaining the

The results are based on the methodology described in Annex 2, section 2.2.
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decreased in inequality. All other variables, as observed for other periods, also contributed to an
improvement in inequality.

Table A5.3 in Annex 5 shows the results of the same kind of decomposition for Brazil,
Argentina and Peru. The significance of education as an explanation of chlanges in inequality
seems to be a common pattern in Latin American countries. Moreover, the relevance of the
income effect over the allocation (population) effect is also a trait shared by all countries where a
similar analysis was carried out. Interestingly, in the Mexican case the figures are above those for
other countries (in a shorter period of time length, one should stress). That means that the changes
in the structure of supply and demand for labor, which are greatly affected by the educational and
macroeconomic policies followed by the country and/or their interaction with the workings of the
labor market, were particularly relevant for the labor earnings distribution.

6. Education, Economic Crisis and Inequality

Section 4 and 5 showed that in the pre-crisis period education exacerbated inequality while
economic sector and position in occupation reduce it. Moreover, it was not the distribution of
schooling, as reflected by the i1 indicator, that worsened inequality but the increase in the gap of
the rewards to education between the top decile and the rest of the income groups. On the other
hand, in the crisis period, education, position in occupation and economic sector reduced
inequality. As shown in Section 2, the crisis severely affected labor earnings of the top income
decile. This section shows that the top income decile is the skilled labor force that works in the
Non tradable sector, which suffered the largest losses from the crisis. The top decile is likely to be
managers in the financial and rent sector or top CEOs in the service sector but not the firm
owners. Table Al 7 in Annex I presents the Gross Domestic Product (GDP) growth by economic
sector. It is clear that the 1995 economic crisis had different impact on each economic sector. As
expected, those sectors linked to the domestic market experienced a considerable recession.
Notice that Financial, Personal and Civil Services had a zero or negative growth in 1994 through
1996. In aggregate terms, table 7 reports the GDP growvth by Tradable and Non-tradable sectors.
One can see there that the tradable goods sector (e.g., basic metallic: metallic goods; machinery
and equipment; chemical goods and textile industry) responded positively to the crisis, growing at
an annual average rate of 5.14%, from 1994 to 1996. On the other hand, the Non-tradable sector
suffered losses from the economic crisis, with a decrease of an annual average of 4.46%, in the
same period.

Table 7. Gross Domestic Product Growth by Tradable and non Tradable goods
1994-1995 19941996 1995-1996

Total -6.22 -1.40 5.14
Tradable Goods" -3.49 5.14 8.94
Non Tradable Goods2l -7.55 -4.46 3.34
Electricity, Gas and Water 2.15 6.83 4.58
Source. Own estimates based on Banco de Informacion Economica. INEGI

1/ Tradable goods include Agriculture, Forestry, Fishing, Mining and NManufacturing Industry
2/ Non Tradable goods include the other economic sectors except Electricity, Gas and Water

Based on the National Employment Survey tables A1.5 and A1.6 in Annex I show the
employment share within economic sector by educational level and within level of education by
economic sector, respectively in 1997. From those figures, three points deserve to be stressed.
First, Financial, Personal, and Civil Services are relatively more intensive in the use of high-
skilled labor. Second, Agriculture, Forestry and Fishing are characterized by more intensive use
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of low-skilled labor. Third, in a surprising way, the manufacturing industry, in contrast to what
seems to be the common wisdom, cannot be characterized as a sector that uses high-skilled labor.
Furthermore, Lopez-Acevedo and Salinas (1999a) showed that there has been a significant
upgrade in terms of years of schooling from 1988 to 1997 and also pointed out the next results for
the same period: i) Financial and Social services industries became relatively more intensive in
the use of high-skilled labor. ii) The primary sector, together with the non-manufacturing industry
and other services, were characterized by a more intensive use of low-skilled labor. And, iii) the
manufacturing industry is not characterized as a sector that intensively uses high-skilled labor.
Accordingly, the distribution of schooling by economic sector observed in 1997 is the result of
the interaction of several structural variables rather than the economic crisis.

Tables 8 and 9 presents the distribution of educational level by income decile within income
group and within educational level, respectively. Notice that the top decile is the high skilled
labor force, i.e. 62.5 percent of the top decile has an upper secondary or a higher level of
education and 65.9 percent with University Complete belongs to this income group. On the other
hand, the bottom 20 percent has low level of education, i.e. 90 percent of this income group has
on average primary complete or a lower level of education and 30 percent with primary
incomplete level of education belongs to this income group. Tables Al.7 and Al.8 in Annex 1,
shows these shares in 1996.

Table 8. Share of educational level by income decile within income group, 1994
Income Primary Primary Lower Secondary Upper Secondary University Total
Decile Incomplete Complete Complete Complete Complete

I 72.6 21.8 4.9 0.7 0.0 100.0
11 62.4 28.0 8.1 0.8 0.6 100.0
III 56.3 30.5 10.9 1.9 0.4 100.0
IV 47.7 31.9 17.6 2.7 0.2 100.0
V 38.2 33.6 23.0 4.5 0.8 100.0
VI 30.2 33.8 27.5 6.7 1.7 100.0
VlI 23.7 30.1 35.5 8.8 2.0 100.0
Vill 21.2 29.2 31.3 14.1 4.2 100.0
IX 16.5 22.3 29.9 21.5 9.8 100.0
X 7.0 10.3 20.2 30.0 32.5 100.0

Total 34.1 26.6 22.1 10.7 6.5 100.0
Source: Own estimates based on ENIGH94 survey

Table 9. Share of educational level by income decile within educational level, 1994
Income Primary Primary Lower Secondary Upper Secondary University
Decile Incomplete Complete Complete Complete Complete

I 16.0 6.2 1.7 0.5 0.0
If 13.9 8.0 2.8 0.6 0.7
III 14.4 10.0 4.3 1.6 0.6
IV 13.0 11.2 7.4 2.3 0.2
V 10.6 11.9 9.8 4.0 1.1
VI 9.0 13.0 12.7 6.4 2.6
vII 7.4 12.0 17.0 8.7 3.3

Vill 7.2 12.6 16.3 15.2 7.5
IX 5.8 10.0 16.1 24.0 18.0
X 2.7 5.1 12.0 36.8 65.9

Total 100.0 100.0 100.0 100.0 100.0
Source: Own estimates based on ENIGH94 survey
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Table 10 shows that since trade liberalization started high skilled labor force "within sector
probability has been higher" compared to that of the low skilled labor force. This result is
reversed for the "between sector change probability". Thus, the high skilled labor force usually
moves within their sector rather than across sectors. Furthermore, it is clear from table 10 that
there has been a re-composition of the labor force across sectors. In the late 80s, 70.2% of the non
skilled labor force employed in the Financial and Rent Services Sector moved to other sectors
while 77% of the high skilled labor force employed in this sector stayed in it.

Table 10. Transition Probabilities of Being in the Same Sector, Change Within Sector and Change
Between Sector by School Level"

1988-1989 1992-1993 1996-1997

Sector Not Sector Change Not Sector Change Not Sector Change

Change Within Between Change Within Between Change Within Between

Incomplete upper secondary or lower

Primary Sector 46.4 14.4 39.3 28.5 46.8 24.7 47.8 13.6 38.6

Manufacturing Industry 52.7 24.5 22.7 53.6 23.1 23.4 56.9 24.5 18.6

Non Manufacturing Industry 45.6 11.8 42.6 50.3 7.6 42.1 46.9 9.4 43.7

Commerce 48.0 16.2 35.7 60.3 14.0 25.6 53.6 17.7 28.7

Financial and RentServices 25.7 4.1 70.2 35.6 8.0 56.4 67.6 2.7 29.6

Transportation/communication 65.1 6.7 28.2 71.7 8.0 20.2 72.5 8.4 19.0

Social Services 59.0 21.2 19.8 61.6 18.3 20.2 66.9 14.7 18.4

Other Services 59.7 8.8 31.5 65.7 4.9 29.4 60.5 2.3 37.2

W'eightedaverage 54.2 175 283 58.7 15.3 26.0 59.2 14.6 26.1

Complete upper secondary or higher

Primary Sector 41.3 0.0 58.7 42.3 6 1 51.6 35.4 21.2 43.4

NManufacturing Industry 42.3 29.9 27.8 50.7 24.7 24 6 53.2 27.4 19.3

Non Manufacturing Industry 57.7 8 1 34.1 51.0 15.4 33.6 54.0 6.5 39.4

Commerce 41.9 13.6 44.4 52.2 15.4 32.4 51.6 15.4 33.0

Financial and Rent Services 77.0 1 3 21.6 69.2 6 1 24.7 66.2 18.6 15.1

Transponation/communication 50.9 18.9 30.2 74.7 8.3 17.0 69.6 6.1 24.4

Social Services 55.1 34.0 10.9 63.8 23.2 13.0 71 5 18.2 10.3

Other Services 45.1 4.4 50.4 56.5 0.5 43.0 56.5 1 4 42.0

Weighted average 51.1 25.1 23 8 59.1 19.1 21.8 64.0 17.4 18.7

Source: Own calculations based on the ENEU survey (3rd quarter).
The length of time is one year.
The samnple includes those in the labor force and in the panel
I/ Sector change within sector was defined according to change between sub-sector

Thus, the top decile protected their income flow with financial and other capital assets during
the crisis. However, they could not protect themselves from the fall in their labor earnings
because most of them were working in the non-tradable sector (e.g. Financial, Rent, Personal and
Civil Service sectors) and were not able to re-negotiate their salaries or found it unattractive to
move to other sectors. This finding is also consistent with Lopez-Acevedo and Salinas (1999b)
finding.
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7. CONCLUDING REMARKS

The analysis showed that the 1995 crisis had a major negative impact on the income share of
the top decile mainly through a reduction in their labor earnings share. The increase in the capital
and financial income did not offset the drastic reduction in labor earnings of the top decile. In
large part, it explains the overall fall in income inequality after the crisis. Moreover, labor
earnings is a growing source of income inequality, which deserves special attention.

The results from the decomposition analysis indicate that, during the financial crisis.
education, position in the occupation and economic sector explained the fall in income inequality.
The decrease in inequality observed between 1994 and 1996 is partially explained by the changes
in relative income (it is possible to see, in table 7, that the income profile related to education
became less steep in this period). Therefore, it seems reasonable to conclude that the income
effect is the leading force underlying the increase in inequality, and that, in turn, suggests that the
workings of the labor market, and its interaction with the educational policies, should be
thoroughly examined.

Another noteworthy observation is that the significance of changes in the distribution of
education remains high even when one controls for changes in other relevant variables. As a
matter of fact, with the exception of the 1994-1996 crisis period, the marginal contribution of
position in occupation and economic sector are usually negative. This means that the changes in
these variables contributed to reduce the effects induced by changes related to education, as most
of the time they work in the direction of reducing inequality after the influence of education is
accounted for. The 1994-1996 period, deserves special comment. First because inequality was
substantially reduced. Secondly because, once more, there were alterations associated with
education, now working in the other direction, and such alteration appear to be the main factor
responsible for the reduction in inequality. As it can be seen from the synthetic indicators, there
was a small improvement in the distribution of schooling during the period and, a sizable
decrease in the steepness of income profile related to education. All other variables, as observed
for other periods, also contributed to an improvement in inequality.

It was also found that the high-skilled labor force is concentrated both in the top decile and in
the non-tradable sector such as financial services. These sectors were the hardest hit from the
recession. Thus, it is plausible to think that the individuals working in those sectors were unable
to re-negotiate their salaries or, as shown by the transition probabilities, did not move to other
sectors because sector specific skills or because in the long run it was unattractive for them to
move to other sectors.

The ENIGH 1998 aggregate results indicate that inequality increased after 1996, which is
entirely coherent with the macroeconomic set up that shows that the non-tradable sector has
recovered from the economic crisis. Thus, high skilled labor force working in that sector must
have experienced an increase in their labor earnings.

15



ANNEX 1. DA TA SOURCES

The National Household Income and Expenditure Survey (ENIGH) was used in this study. This
survey is collected by the Instituto Nacional de Estadistica, Geografia e Informatica (INEGI) and
is available for 1984, 1989, 1992, 1994 and 19969. Each survey is representative at the national
level, urban area and rural area. For 1996, the ENIGH is also representative for the states of
Mexico, Campeche, Coahuila, Guanajuato, Hidalgo, Jalisco, Oaxaca and Tabasco.

For each year the survey design was stratified, multistage and clustered. The final sampling
unit is the household and all the members within the household were interviewed. In each stage,
the selection probability was proportional to the size of the sampling unit. Then, it is necessary
the use of weighs'" in order to get the suitable estimators.

The table below shows the sample size for each year.

Table Al.I Sample Size by Year
Year Number of Number of

households persons
1984 4,735 23,756
1989 11,531 56,727
1992 10,530 50,378
1994 12,815 59,835
1996 14,042 64,359

The available information can be grouped into three categories:
* Income and consumption: the survey has monetary, no monetary and financial items.
* Individual characteristics: social and demographic, i.e., age, enrollment to school. level of

schooling, position at work, economic sector, etc.
H Household characteristics.

Category Selection

For the purpose of the analysis, the individuals in the sample were classified according to their
educational level, position in occupation, sector of activity and geographical region in the
following categories:

a) Educational level
i) Primary incomplete: no education and primary incomplete (one to five years of primary)
ii) Primary complete: primary complete and secondary incomplete (one or two years)
iii) Secondary complete: secondary complete and preparatory incomplete (one or two years)
iv) Preparatory complete: preparatory complete and university incomplete
v) University complete: university complete (with degree) and postgraduate studies

b) Position in occupation
i) Worker or employee
ii) Employer

° The sample in a given year is independent from another.
'0 The weights should be calculated according to the survey design and corresponds to the inverse of the probability
inclusion.

16



iii) Self employed

c) Sector of activity
i) Agriculture
ii) Manufacturing
iii) Construction
iv) Commerce
v) Services
vi) Other (utilities, extraction, transports, financial services, communications, etc)

d) Geographical regions
i) North: Baja California, Baja California Sur, Coahuila, Chihuahua, Durango, Nuevo Leon,
Sinaloa, Sonora, Tamaulipas and Zacatecas
ii) Center: Aguascalientes, Colima, Guanajuato, Hidalgo, Jalisco, Mexico, Michoacan,
Morelos, Navarit, Puebla, Queretaro, San Luis Potosi and Tlaxcala
iii) South: Campeche, Chiapas, Guerrero. Oaxaca, Quintana Roo, Tabasco, Veracruz and
Yucatan
iv) Distrito Federal.

Group Selection

The labor force was limited to individuals who are:

i) working as employee, employer or self employed";
ii) between 12 and 65 years old;
iii) living in urban areas;
iv) working 20 hours or more per week;
v) with positive income;
vi) having the attributes of interest defined.

The number of persons in the survey that belong to the labor force is shown in the next table.

Table A1.2 Sample size for the labor force
Year Number of % of the total

persons sample
1984 3,892 16.4
1989 10,401 18.3
1992 8.752 17.4
1994 10,982 18.4
1996 12.996 20.2

According to the groups mentioned before, the number of cases is presented next.

The respective categories: workers without payment and cooperative's member were excluded because of the samnple
size.
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Table Al.3 Sample size by variable and year
Variable 1984 1989 1992 1994 1996

Education Level
Primary Incomplete 1,246 1,95 1 1,879 2,387 2,736
Primary Complete 1,299 3,006 2,501 2,975 3,411
Secondary Complete 803 2.875 2,489 3,014 3,734
Preparatory Complete 389 1,614 1,168 1,617 1,915
University Complete 245 955 715 989 1,200

Position in Occupation
Employee 3,175 8,604 7,188 8,843 10,207
Employer 126 311 393 450 610
Self employer 681 1.486 1,171 1,689 2,179

Total 3.982 10,401 8,752 10.982 12,996

Table AI.4 Pearson Correlation among explanator variables
1988

Education Occupation Econ. Sector Status

Education 1.00

Occupation 0.64 1.00

Econ. Sect. 0.08 0.10 1.00

Status 0.05 0.06 -0.04 1.00

Spearman's rho' 0.58

1992

Education Occupation Econ. Sector Status

Education 1.00

Occupation 0.63 1.00

Econ. Sect. 0.06 0.02 1.00

Status 0.08 0.08 -0.04 1.00

Spearman's rho' 0.60

1997

Education Occupation Econ. Sector Status

Education 1.00

Occupation 0.64 1.00

Econ. Sect. 0.09 0.04 1.00

Status 0.11 0.09 -0.06 1.00

Spearman's rho" 0.62

Source Own calculation based on ENEU Survey.
I/ It refers to Spearman's correlation between education and occupation.
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Table AI.5 Employment share within economic sector by level of education
Primarv Primary L. Secondary U Secondary University Total

Incomplete Complete Complete Complete
Agriculture. Forestry and Fishing 57.3 28.1 10.7 2.7 1.2 100.0
Mining 15.1 19.8 30.7 13.9 20.4 100.0
Manufacturing Industry 20.4 30.8 30.5 10.0 8.2 100.0
Construction 36.5 33.8 16.3 5.5 7.9 100.0
Electricity, Gas and Water 6.7 21.1 26.3 16.5 29.4 100.0
Commerce, Restaurants and Hotels 21.6 28.9 27.6 13.7 8.1 100.0
Transport and Communication 12.6 30.4 29.0 16.8 11.2 100.0
Financial and Rent Services 5.7 9.7 24.0 16.2 44.3 100.0
Civil Services 8.8 13.9 33.7 16.3 27.2 100.0
Personal and other services 19.3 23.3 25.5 9.5 22.4 100.0
Total 28.7 26.7 23.2 9.6 11.8 100.0
Source: Own calculations based on the National Employment Surney, ENE 1997

Table A 1.6. Employment share within level of education by economic sector

Primary Primary L. Secondarv U Secondary Universitv Total
Incomplete Complete Complete Complete

Agriculture. Forestry and Fishing 48.5 25.5 11.2 6.8 2.5 24.2
Mining 0.3 0.4 0.7 0.8 0.9 0.5
Total Manufacturing industry 11.8 19.1 21.8 17.4 11.5 16.6
Construction 6.0 6.0 3.3 2.7 3.1 4.7
Electricity, Gas and Water 0.1 0.4 0.6 0.9 1.3 0.5
Commerce, restaurants and Hotels 16.3 23.3 25.6 30.8 14.8 21.5
Transports and communications 1.8 4.7 5.1 7.2 3.9 4.1
Financial and Rent Services 0.8 1.5 4.2 6.9 15.3 4.1
Civil Services 1.3 2.2 6.2 7.3 9.8 4.3
Personal and other services 13.1 17.0 21.3 19.3 36.9 19.4
Total 100.0 100.0 100.0 100.0 100.0 100.0
Source: Own calculations based on the National Empioyment Survey, ENE 1997.

Table Al.7. Share of educational level by income decile within income group, 1996
Income Primary Primary Lower Secondary Upper Secondary University Total
Decile Incomplete Complete Complete Complete Complete

1 66.2 26.6 6.9 0.4 0.0 100.0
11 56.4 28.9 13.4 1.3 0.1 100.0
III 45.0 33.8 17.4 3.4 0.3 100.0
IV 40.1 33.2 21.1 4.9 0.7 100.0
V 35.8 31.3 26.9 5.2 0.8 100.0
VI 31.7 27.8 29.9 8.8 1.8 100.0
VIl 23.7 29.9 33.2 10.7 2.6 100.0
Vill 19.0 26.0 34.3 15.3 5.5 100.0
IX 13.9 19.4 31.3 23.8 11.6 100.0
X 5.8 10.3 22.3 30.7 30.9 100.0

Total 31.1 25.9 24.5 11.8 6.6 100.0
Source: Own estimates based on ENIGH96 survey
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Table A1.8. Share of educational level by income decile within educational level, 1996
Income Primary Primary Lower Secondary Upper Secondary University
Decile Incomplete Complete Complete Complete Complete

1 16.7 8.1 2.2 0.2 0.0
II 15.4 9.5 4.6 0.9 0.1
III 12.7 11.4 6.2 2.5 0.4
IV 11.6 11.6 7.7 3.7 1.0
V 10.9 11.5 10.4 4.1 1.1
VI 10.4 10.9 12.4 7.6 2.8
VII 7.8 11.7 13.8 9.2 3.9
VlII 7.0 11.5 16.0 14.9 9.5
IX 5.2 8.7 14.8 23.3 20.4
X 2.4 5.1 11.8 33.5 60.8

Total 100.0 100.0 100.0 100.0 100.0
Source: Own estimates based on ENIGH96 survey
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Table A1.7. Percentage Gross Domestic Product growth by Economic Sector
1994-1995 1994-1996 1995-1996

Total -6.22 -1.40 5.14
Agriculture, Forestry and Fishing 0.86 4.46 3.57
Mining -2.68 5.21 8.11
Total Manufacturing Industry -4.94 5.36 10.83

Food, Beverages and Tobacco 0.04 3.38 3.34
Textile industry -6.31 8.39 15.69
Timber Industry -7.81 -1.43 6.93
Paper, and Editing Industry -7.59 -6.42 1.27
Chemical Goods -0.92 5.59 6.57
Non Metallic Mineral -11.66 -4.55 8.06
Basic Metallic Industry 4.07 23.59 18.76
Metallic Goods, Machinery and Equipment -10.27 9.72 22.27
Other Manufacturing Industries -10.17 2.78 14.42

Construction -23.46 -15.99 9.77
Electricity, Gas and Water 2.15 6.83 4.58
Commerce, Restaurants and Hotels -15.53 -11.48 4.80
Transport and Communication -4.93 2.70 8.03
Financial and Rent Services -0.32 0.25 0.57
Personal and Civil Services -2.32 -1.34 0.99
Tradable Goods" -3.49 5.14 8.94
Non Tradable Goodsa -7.55 -4.46 3.34

Electricity, Gas and Water 2.15 6.83 4.58
Source: Own estimates based on Banco de Informacion Economica, INEGI.

1/ Tradable goods include Agriculture, Forestry, Fishing, Mining and Manufacturing Industry

2/ Non Tradable goods include the other economic sectors except Electricity, Gas and Water
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ANNEX 2. METHODOLOGICAL NOTE

2.1 GIN LIVDEX

The Gini Index is defined by

GI= 2cov [Y,F(Y)] (l)

where:

Y is the distribution of per capita income Y=(v1,..., yn), where y, is the per capita
income of individual i, i=l,...,n

pu is the mean per capita income
F(Y) is the cumulative distribution of total per capita income in the sample (i.e.

F(Y)(jyd),...fi(yYJ wheref(yd is equal to the rank of y, divided by the number of
obserations (n))12.

Gini decomposition

Equation (1) can be rewritten and expanded into an expression for the Gini coefficient that
captures the "contribution to inequality" of each of the K components of income (see Leibbrandt
(1996)).

K

GI= RAGkSk (2)
k=X

where:

Sk is the share of source k of income in total group income (i.e. Sk=pk1P)

Gk is the Gini coefficient measuring the inequality in the distribution of income
component k within the group

Rk is the Gini correlation of income from source k with total income

The larger the product of these three components, the grater the contribution of income from
source k to total inequality.

12 Both the covariance and cumulative distribution are computed using the household weights

'3 Rk is defined as: Rk =co(k ()
cov[Yk, F(Yk )J
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2.2 THEIL TINDEX/4

This index was calculated as follows'5:

T=(n) E( YIn( ) (3)

where:
Y, is the income of the i-th individual

Y is the average income
n is the population size.

Static Decomposition of the Theil Index

If the population is divided into G groups with ng observations each, it is then possible to write (3)
as:

T=(I Yg ) In ( Y) (4)

where:

Y,g is the income of the i-th individual of the g-th population subgroup.

If we now define 13g = Xl and Zg = k where Yg is the average income of the g-th

group and k is a reference income, it is possible to show, after some algebraic manipulation, that T

can be expressed as:

T=(J J3g Zg lnZg - Ink +(k)jpg Zg Tg (5)

where:

k=YigZg
Tg is the Theil index for the g-th group.

The first two terms on the right hand side of (5) correspond to the between group inequality,
and the third one to the within group inequality.

14 Theil's T is sensitive to changes at the bottom and the top tail of the distribution.
15 The mathematical notation from this part as far as the section 2 follows Ramos (1990).
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Choosing the mean income as the reference income, i. e., Zg = ag = , expression (5)

simplifies to:

G G

T=ag Pg Infag + Eag Pg Tg (6)
g=' gS/

The first termrin (6) is said to be the between group inequality, and the second term the within
group inequality.

Dynamic Decomposition Analysis

By totally differentiating (6), we have:

GT GaT G aT (7)T
dT =YE pd pg + s a dag + E 8 d Tg (7)

- The first term on the right hand side is the population allocation effect (changes in T caused
exclusively by population shifts);

- The second term is the income effect (changes in T induced exclusively by changes in
standardized mean incomes), and;

- The third one is the internal effect (changes in Tcaused by changes in internal dispersion).

It can be shown that:

aT G G

a = ag In ag -ag ag fig (I+ Inacg) + atg Tg - atg Eag Pg Tg (8)

8T 6~~~~= g=
aTG G

- =pg(+lInag),x g LEag Pg (I+lnag)±+ g Tg - fPgag Pg Tg (9)
eag g=, g=1

aT =ag,g (10)

Replacing (8), (9), and (10) into (7) and simplifyring we obtain

G G 6

dT =Ia,( Inag +Tg - T -) d,Bg + ,BPg(Inc,,+ T,- T) d(xg + 2(a, ,) d Tg (11)
g=l g=j g=l

The three terms on the right hand side of (10) correspond to the allocation, income, and
internal effects, respectively.
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For estimation purposes, equation (11) must be approximated. The convention used in the
empirical exercises was to evaluate the expression at the middle points.

2.3 LEVEL, INEQUALITY AND THE INDICATOR OF STEEPNVESS OF THE INCOME PROFILES IN
EDUCA TIONAL LEVEL

Ramos (1990) used three synthetic measures for the indicators nm,(average schooling),

i,(schooling inequality), and s, (income profile). based directly on the definition of the Theil

Index.
The calculations of the principal parameters ag, ,Bg, and Tg (see equation 5), could determine

the changes in the distribution by level of education (g groups in this category). These parameters
allow us to analyze the trend in educational income differentials, the distribution of the
population in each level of education and the inequality among them.

Three synthetic measures are used to summarize the changes related to education:
m, is the average level of schooling for the year t.

i, is the degree of inequality in the distribution of education for year t.

s, is the variations in the income ratios associated with education for year t.

These measures can be calculated as follows:

m, = Eag,B3

g

ZaJ,,g log(a')
i = g -log I a'j'

g

a,,g P. log(ag )

S = g E - -log Ea' :' 

where:

ag is the standardized income of educational category g for the reference year

f3g is the fraction of the labor force in the g-th educational category in year t

is the value ,Bg in the reference year.

s, can be understood as an indicator of the relative steepness of the income profiles related to
education. If one fixes the fraction of the labor force in each educational group, it follows that the
steeper the income profile the larger the between group inequality.

i, corresponds to the Theil T index that would prevail in a population with no inequality
within the educational groups, and where the group incomes were proportional to the group
average incomes in the base year.
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2.4. DECOMPOSITIONANALYSIS METHODS

Fields (1996) decompose total population inequality in a sum of different variables or elements,
each being the explanatory variable in the labor earnings function. This will help us to answer
two questions: how much income inequality is explained by each right hand side variable in a
given point in time? and how much of the difference in inequality between groups or dates is
explained by each variable. Notice that this technique assumes that we know the correct
specification of the model.

Formally, the above methodology can be written as

Y = Z'B

where:

Y = In (W) is the vector of the logarithm incomes
Z = (1, X, ... X, X ) is the matrix of explanatory variables and error term
B = (a, fi1, ,,8j, 1) 'is the regression coefficient vector.

Then,

cov(P,6Z,,Y) P3 y ((Z )corr(Zj,sY)

a 2 (y) c(NY)

where:
s, is the relative factor weight and l = R2 (determination coefficient)

The contribution of factor] to the change in the inequality measure I() between time 0 and
time I is:

'( )- 1(.)
where:

s5 is the relative factor weight for year 0
s ; is the relative factor weight for year 1.

Fields also proposes a break down of the change in factor's contribution into the following: the
change in the coefficient of the factor or variable, the change of the standard deviation of the
variable and the change in the correlation between the variable and labor earnings.

Bourguignon et al. (1998) carried out a decomposition of the effects of changes in an entire
distribution, rather than on a scalar summary statistic. This methodology was proposed originally
by Almeida dos Reis and Paes de Barros (1991) and Juhn, Murphy and Pierce (1993) and later
generalized by Bourguignon et al.

The methodology, by means of micro simulations, decomposes the changes in income
distribution into different effects. Bouillon, et. al. (1998) used this technique in the case of
Mexico decomposing the change into the return effect, the population effect, the error term effect
and the residual effect.
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This can be expressed as follows, let D(y)=D(, X, c) be the income distribution measure and
define:

y=Xfl + 6.

where:
X is the set of demographic variables,
fi is the set of prices and
£ the error terms.
If y is the income in year 0 and y' in year 1, it can be show that the change in income

distribution can be expressed as:
A = D(y )-D(y) =fi(X', ) + X66, c) + , X) + E66, X) -E ', X))
where:
fi(X', E') =D(66', X', E')- D66, X', E) is the return effect
X0, E) D6I, X', E) - D (/, X, E) is the population effect
E6', X) = D(,6', A", E') - D66, X, £) is the error term effect
(E6, X') -E 66, X')} is the residual effect

Notice that the analysis makes the following assumptions:
* Income is correctly expressed as a linear combination;
* In order to compute D61, X', £) the residuals in the second year are re-scaled to the

second year of reference by a constant such that the variance in that year is the same as the
variance of the residuals in the first year. This in turn implies the assumption that the distribution
of Ey E'just differs by the variance.

Cesar Bouillon, Arianna Legovini and Nora Lustig (1999) and Cesar Bouillon, Arianna
Legovini and Nora Lustig (1998) used this methodology. In these documents, although the
assumption of unchangeable dispersions, of the regression error terms, does not significantly
restrict the model's results, it is questionable to use the variance instead of a proper inequality
index. That means that one measure for the within inequality is used and other for the between
inequality.

Miguel Szekely (1 995), in order to explain the inequality changes between tvo points in time
applied the following formula:

CB (7) = T1B (7r)- T (7r)
T'-T

where:
7r is the partition or division of the population
T'V(7r) is the Theil index between group in year I
TBOO) is the Theil index between group in year 0
C8(7r) is the percentage of the change in inequality explained by the variables in ir
T' is the Theil index in year I
T is the Theil index in year 0.

It is important to note that this methodology does not allow us to separate the income from the
allocation effect.
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ANVNEX3. EVOLUTION OFINEQUALITY

Table A3.1. Decomposition of Total Current Income

Income Source Gini coeficient Share in Gini correlation Contribution to Gini Percentage
by income Total with total income coefficient of total share in overall

source income rakings income Gini
1984
Labor Earnings 0.6428 0.4688 0.7249 0.2184 46.0
Monetary income excluding 0.7568 0.3191 0.6470 0.1562 32.9
labor eamings
No monetary current 0.6067 0.2120 0.7750 0.0997 21.0
income
Total 0.4744 1.0000 1.0000 0.4744 100.0
1989
Laborearnings 0.6128 0.4635 0.7562 0.2148 41.0
Monetary income excluding 0.8185 0.3109 0.7410 0.1886 36.0
labor earnings
No monetary current 0.6541 0.2256 0.8187 0.1208 23.0
income
Total 0.5242 1.0000 1.0000 0.5242 100.0
1992
Labor eamings 0.6440 0.4541 0.7790 0.2278 42.9
Monetary income excluding 0.8129 0.2848 0.7316 0.1694 31.9
labor eamings
No monetary current 0.6079 0.2611 0.8449 0.1341 25.2
income
Total 0.5313 1.0000 1.0000 0.5313 100.0
1994
Labor eamings 0.6690 0.4932 0.8123 0.2680 50.2
Monetary income excluding 0.7948 0.2550 0.6827 0.1384 25.9
labor earnings
No monetary current 0.6051 0.2518 0.8365 0.1274 23.9
income
Total 0.5338 1.0000 1.0000 0.5338 100.0
1996
Labor eamings 0.6514 0.4725 0.7870 0.2422 46.7
Monetary income excluding 0.7924 0.2802 0.6884 0.1529 29.4
labor eamings
No monetary current 0.6026 0.2472 0.8325 0.1240 23.9
income
Total 0.5192 1.0000 1.0000 0.5192 100.0

Source: Own estimates based on ENIGH
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ANNEX4. DECOMPOSITIONvRESULTS

Table A4.1 General Statistics for the Static Decomposition"
1984 1989 1992 1994 1996

Between Within Between Within Between Within Between Within Between Within
Education2"

Primary Incomplete -0.10 0.07 -0.07 0.04 -0.08 0.06 -0.08 0.03 -0.07 0.03
Primary Complete -0.03 0.08 -0.06 0.09 -0.08 0.05 -0.08 0.05 -0.07 0.04
L-Secondary Complete 0.04 0.05 -0.02 0.08 -0.02 0.08 -0.04 0.09 -0.04 0.08
U-Secondary Complete 0.07 0.04 0.07 0.07 0.10 0.08 0.09 0.08 0.09 0.08
University Complete 0.11 0.04 0.20 0.11 0.24 0.09 0.30 0.11 0.26 0.11

Total 0.08 0.28 0.12 0.39 0.16 0.36 0.20 0.36 0.17 0.35
Position in Occupation2'

Employee 0.01 0.25 -0.05 0.32 -0.03 0.33 0.00 0.41 0.00 0.36
Employer 0.05 0.04 0.08 0.08 0.13 0.10 0.06 0.06 0.07 0.08
Self-employed -0.03 0.05 -0.01 0.09 -0.04 0.04 -0.04 0.06 -0.04 0.04

Total 0.02 0.34 0.03 0.48 0.06 0.46 0.02 0.53 0.03 0.48
Sector"

Agriculture -0.03 0.05 -0.02 0.02 -0.01 0.06 -0.02 0.02 -0.01 0.04
Manufacturing 0.00 0.06 -0.03 0.08 -0.01 0.11 -0.03 0.09 -0.02 0.09
Construction -0.01 0.02 -0.01 0.07 -0.02 0.03 -0.02 0.03 -0.02 0.04
Commerce 0.01 0.07 0.02 0.12 -0.01 0.09 -0.02 0.08 -0.02 0.08
Services 0.02 0.10 0.03 0.17 0.04 0.17 0.09 0.23 0.06 0.19
Others 0.03 0.04 0.02 0.04 0.03 0.05 0.04 0.07 0.03 0.06

Total 0.01 0.35 0.01 0.50 0.01 0.51 0.03 0.52 0.01 0.50
Source: Own estimates based on ENIGH
I/ Labor force was limited to individuals who are: i) working as employee, employer or self employed; ii) between 12 and 65 years
old; iii) living in urban areas; iv) working 20 hours or more per week; v) with positive income; vi) having the atrributes of interest
defined.
2/ Annex I presents how the groups categories are defined
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ANNEXS. INTERNATIONAL COMPARISONS

Table A5. 1. Ratio of Income Share of the Highest 10 Percent to the Lowest 40 Percent Household
Income Distribution

Low Income Countries" High Income Countries" Latin American Countriesv

China 1.6 Australia 1.7 Argentina 2.8
Egypt 1.3 Belgium 1.0 Bolivia 3.6
India 1.4 Canada 1.4 Brazil 5.6
Ivory Coast 1.6 France 2.1 Chile 4.4
Kenya 4.7 Germany 1.3 Costa Rica 2.5
Madagascar 2.2 Italy 1.4 Ecuador 4.9
Nigeria 2.4 Japan 1.0 El Salvador 3.5
Pakistan 1.2 New Zealand 1.8 Mexico 4.4
Sri Lanka 1.1 Spain 1.0 Panama 4.9
Tanzania 1.7 Sweden 1.0 Paraguay 5.7
Uganda 2.0 Switzerland 1.8 Peru 2.6
Vietnam 1.5 United Kingdom 1.9 Uruguay 2.2
Zimbabwe 4.6 United States 1.6 Venezuela 2.7

Sources: "World Development Report(1996).
21IDB (1998).

Table A5.2 Contribution of Education to Income Inequality. International Comparison
Country Author(s) Period Gross Contribution (%)
Latin America Altimir and Piffera(1982) 1966/74 17-38
Argentina Fiszbein (1991) 1974/88 16-24

Brazil Ramnos and Trindade (1992) 1977/89 30-36
Vieira(1998) 1992/96 30-35

Colombia Reyes (1988) 1976/86 29-35

Moreno (1989) 1976/88 26-35

Costa Rica Psacharapoulos et alt. (1992) 1981/89 23-26
Peru Rodriguez (1991) 1970/84 21-34

Uruguay Psacharapoulos et alt. (1992) 1981/89 10-13
Venezuela Psacharapoulos et alt. (1992) 1981/89 23-26

Table A5.3 Education and Inequality Variation: Brazil, Argentina and Peru
Country Author(s) Period Explanatory Income

Power (%)1 Effect (%)

Brazil Ramos and Trindade (1992) 1977/1989 6-20 10-17

Argentina Fiszbein (1991) 1974/1988 54-56 38-46

Peru Rodriguez (1991) 1970/] 984 32-47 34-43

"The explanatory power is the income plus the allocation/population effect.
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The Evolution and Structure of the Rates of Returns to Education in Mexico
(1987-1997): An Application of Quantile Regression

Background Paper # 3

Relevant topics: Distributional consequences of crises and reforms.

Gladys Lopez-Acevedo (LCSPE), Lauro Ramos (IPEA) and Angel Salinas (LCCIC)'

Abstract

Lopez-Acevedo, Gladys and Angel Salinas (1999) showed that the increase in earnings inequality in
Mexico is not the result of a worsening in the distribution of education, whereas the income profile, which
is related to the returns to schooling, has become much steeper. Using ten rounds of the National Urban
Employment Survey (ENEU), this paper analyzes the structure and evolution of the rates of return to
education by means of OLS and quantile regressions. It is shown that the smooth effects of both economic
sector and labor market status variables in Mexico were significantly larger in the 1992-1997 period
compared to the 1988-1992 period (before the trade agreement). In other words, the degree of correlation
between education and economic sector, as well as labor market status, changed. In fact, the worker's
insertion into the labor market and economic sector were a consequence of skill's differentials and not
solely attributed to education.

Another important result derived is that the returns to education have increased in recent times,
especially for higher levels of education and in the upper tail of the conditional eamings distribution.
Interestingly, returns to education for higher levels of education in Mexico are significantly above the Latin
American average.

This paper also shows that the skills or knowledge acquired through technical education after
completing lower-secondary level is a key factor in the formation of earnings. The conditional median
hourly earnings for workers with upper secondary plus technical education have significantly increased in
recent times, particularly for those at the median of the conditional distribution. Moreover, technical
education may be an alternative for those individuals that face both high opportunity-cost to continue
formal education and need to acquire skills that enable them to participate in the job market. However, the
effectiveness of technical education as a progressive tool will be more readily obtained if resources are
successfully targeted towards the lower tail of the conditional eamings distribution.

The paper is part of a comprehensive work meant to build a poverty and inequality strategy for Mexico.

This research was completed as part of the "Earnings Inequality after Mexico's Economic and Educational Reforms"
study at the World Bank. We are grateful to INEGI and SEP (Ministrv of Education) for providing us with the data.
These are views of the authors, and need not reflect those of the World Bank, its Executive Directors, or countries they
represent.



INTRODUCTION

The increase in earnings2 inequality is not the result of a worsening in the distribution of
education, whereas the income profile, which is related to the returns to schooling, has become
much steeper. In light of this evidence, this paper analyzes the structure and evolution of the rates
of return to education3 ' 4. Though this is a common procedure, this is an important caveat, as the
international comparison becomes cumbersome because the structure of the educational process
in Mexico is different to other countries.

This study is structured as follows: Section I presents a brief description of the data. Section 2
introduces a quantile analysis in order to evaluate the real hourly earnings distribution. Section 3
discusses the OLS methodology as well as the quantile approach. Section 4 presents the empirical
results. Section 5 provides an analysis of the rates of returns to technical education by quantile.
Last section presents the conclusions.

I THE DA TA

This paper uses data from the National Urban Employment Survey (ENEU) for 1988 through
1997. The ENEU is a micro-level data set collected by INEGI that has quarterly wage and
employment data on the last ten years (1987-1997). The ENEU is representative of the 41 largest
urban areas in Mexico, covering 61% of the urban population (2500 inhabitants or more) and
92% of the population who live in metropolitan areas (100,000 or more inhabitants). In 1985, the
ENEU included 16 urban areas: Mexico City, Guadalajara, Monterrey, Puebla, Leon, San Luis
Potosi, Tampico, Torreon, Chihuahua, Orizaba, Veracruz, Merida, Ciudad Juarez, Tijuana, Nuevo
Laredo and Matamoros, covering 60% of urban population in that year. In 1992, 18 more urban
areas were added to the survey: Aguascalientes, Acapulco, Campeche. Coatzacoalcos,
Cuernavaca, Culiacan, Durango, Hermosillo, Morelia, Oaxaca, Saltillo, Tepic, Toluca, Tuxtla
Gutierrez, Villahermosa, Zacatecas, Colima and Manzanillo. Later, in 1993 and 1994, Monclova,
Queretaro, Celaya, Irapuato and Tlaxcala were part of the ENEU. Finally, Cancun and La Paz
joined the survey in 1996. As can be seen in the previous description, the ENEU have always
covered about 60% of the national urban population. Therefore, the results deduced from this
survey allow one to know and assess the socioeconomic and employment characteristics of the
national urban areas.

The data is from household surveys, which fully describe family composition, human-capital
acquisition, and experience in the labor market (the variables contain information about social
household characteristics, activity condition, position in occupation, unemployment. main
occupation, hours worked, earnings, benefits, secondary occupation, and searching for another
job). The sampling design was stratified, in several stages (where the final selection unit was the
household), and with proportional probability to size5. So this statistical construction allows us to
make comparisons among different years. Moreover, this survey is structured to generate a panel
data set which has the characteristic to conform to a rotator panel (a fifth of the total sample goes
out and a new one comes in every quarter). Hence, the panel data follows the same household
through out the five quarters.

The extract used here contains those individuals between 16 and 65 years old; living in urban
areas (localities with at least 2,500 inhabits); regular workers (non-seasonal workers); working 20
hours or more per week; and with positive earnings6. The individuals in the sample were

' Earnings as defined in the ENEU survey include salaries and wages, self-employed workers' earnings, contract workers' earnings,
and implicit firm owners' salaries, as well as non-monetar) earmings
3 Lopez-Acevedo, Gladys and Angel Salinas (1999)
4Educational attainment has not only monetary impacts. but can also affect other outcomes, which are important for individuals' well
being, but that are not necessariil measured in monetary terms This study, however, will not consider the non-monetary impacts of
education An interesting methodology for the estimation of these impacts can be found in Wolfe. Barbara and Samuel Zuvekas
(1997).
For this it was necessary to use weights or expansion factors

6 In this survey an additional adjustment had to be made if the worker got a benefit at the end of the year ('aguinaldo"), then the wage
was expanded (we assumed that this benefit as equivalent to 30 days of wage a year).
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classified according to their educational level, sector of activity (economic sector), labor market
status, and geographical region (see the appendix).

2 QUANTILEANALYSIS

Before the rate of returns to education estimation, it is necessary to take a preliminary look at the
relationship between the earnings distribution and the educational attainment in Mexico. For this
purpose, real hourly earnings by quantile (0.10, 0.25, 0.50, 0.75 and 0.90) and the mean are
computed'.

As it can be seen from figure I through 3 the curves do not cross each other for all educational
categories and for all periods. This suggests that there is a strict dominance of the education
variable throughout the earnings distribution. In other words, there is a positive relation between
educational level and hourly earnings throughout the distribution. Those figures also show that
the difference among quantiles (i.e. from 10' to 25 percentile, from 25'b to 50th percentile, etc.)
change throughout educational level (the greater the level of education, the larger the difference
among quantiles of hourly earnings). In addition, the difference between quantiles also changes
through time. These patterns may provide empirical evidence that there are differences in the
increase of real hourly earnings throughout educational distribution and time. The quantile
analysis provides a complete assessment of the impact of many variables (education, age, gender,
economic sector, labor market status, region, etc) throughout the earnings distribution. Finally,
for all educational categories real average hourly earnings is greater than the median; then, the
hourly earnings distribution is always right-skewed.

Figure I Figure 2

Real Hourly Earnings by Quantile and Educational Real Hourly Farnings by Quantile and Educational
Level, 1988 Level, 1992
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'The third quarter of the ENEU data for 1988. 1992,and 1996 were used. The sarnple is described in the appendix.
3



Figure 3

Real Hourly Earnings by Quantile and Educational
Level. 1997

16.0

14 0

1~2.0

0.0

0 J.

6 0

2.0 - - -- ---- .

0 0

Prim Inc Prim Com Lo%er Sec Upper Sec University

010 ---- 025 ----- 050 - 075
---- 090 Mean

Source. Owvn calculations based on ENEU

Summarizing, the above results suggest that a quantile method of estimation is needed for
providing a better understanding of the rate of returns to education.

3 METHODOLOGY

One concise way to estimate the returns to schooling is by using conventional Mincerian earnings
equations based on the human capital paradigm. with controls for other characteristics (individual
attributes or labor market traits) that might influence the differentials. This approach allows one
to disentangle the association betveen individual earnings and levels of education from the joint
influence of other variables on earnings.

In this study an ad hoc, yet usual, specification will be used, with control variables for age
(used as a rough proxy for experience), labor market status, economic sector allocation, and
geographical region.8 Then the earnings function can be described as follows:

log Y, =a, + S,b, + X,c, +u,, t = 1988, 1992, 1996, and 1997 (1)

where,
Y, Vector of individual hourlv' earnings in time I
a, Logarithm of the mean real hourly earnings of the reference group in time t
b, Earnings differential associated to education in time 19

c, Vector of earnings differentials related to the control variables in time t
S, Vector of educational attainment in time i
X, Matrix of control variables for time I

u, Vector of residual terms for time t [ E(u, ) = 0 and E(u,u,) = 0].'°

All of these variables are categorical, with the exception of age. Therefore, it is necessary to leave one category (reference group) per
variable out of regression for avoiding perfect collinearity. Primary incomplete (education). formal salaried workers (labor market
status), manufacturing (economic sector), and Mexico City (region) were the selected groups left out.
9 As this is a categorical variable, one has, in fact, a vector [ b,, I of earnings differentials, with each of its components representing the
earnings differential between the i-th educational group and the reference one (primary incomplete) in time r.
' In addition, one has to assume that the residual term is not correlated wvith the unobserved determinants of individual eamings
(family background, natural ability, etc.).
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These earnings functions can be fitted using "least squares" estimation. However, a new
technique of estimation has been developed recently, the quantile regression models. This
technique has usually been applied to analyze the determinants of wage structure as well as rates
of returns to investment in education throughout the earnings distribution. Buchinsky (1994),
(1995), and (1998) applies this technique to the U.S. labor market in order to assess the wage
structure and its changes. Poterba and James (1994) also use the quantile regression to study the
pattern of U.S. wage differentials between state and local government employees and their private
counterparts. The quantile regression analysis has also been applied to other countries: Shultz and
Mwabu (1996) in South Africa, Muller (1998) in Canada, Abadie (1997) in Spain, and,
Montenegro (1998) in Chile. It is important to note that this methodology has never been applied
in Mexico.

The quantile regression models have some desirable characteristics, especially when one is
interested in the analysis of certain variable throughout its distribution. The main features of these
models can be summarized as follows:

i) The model can be used to characterize the entire conditional distribution of the dependent
variable;

ii) the quantile regression objective function is a weighted sum of absolute deviations, which
gives a robust measure of location, so that the estimated coefficient vector is non sensitive to
outlier observations of dependent variable;

iii) when the error term is non-normal, quantile regression estimators may be more efficient
than least squares estimators; and,

iv) different solutions at distinct quantiles may be interpreted as differences in the responses
of the dependent variable to changes in the independent variables at various points in the
conditional distribution of the dependent variable (see Buchinsky (1998)).

The earnings function (1) can be rewritten as a quantile regression model. Then, we have,

log Y, = XP3 + pe

with Quanto (log Y,IX)= Xd3o (i=I,...,n)

Where go and X, are Kx I vectors, and X,,- I;
Quanto (log YX) denotes the Oth conditional quantile of Y given X;
Also letfm,(.IX) denote the density of po given X [it follows that Quant(P.MX)=01.
Note that the X, vector includes the set of explanatory dummy variables as well as the controls.

For an extensive review see Buchinsky (1994).
By using the regression coefficients, one can compute the differentials and marginal value

related to each educational level. According to the specification of the earning functions, for least
squares as well as for quantile regression, the exponential of the differential associated to the j-th
category of the i-th variable, exp(cy), corresponds to an estimate of how much higher, on average,
are the earnings of an individual in that category relative to the earnings of an individual in the
reference group for that variable", all other attributes being identical. The marginal value of some

educational level j in time t ( M17"c) can be interpreted as the earnings differential for this level

relative to the previous one, as follows:'2

,, ed bc-,, /b -I), forpi and MVeduc b forj=I

If the differential is close to zero then it can be interpreted as being approximately equal to the average percentage increase in
earnings associated to a movement from the reference group toj-th category, cereris paribus.

2 Similarly, the definition applies to the results of the quantile regression approach. The only difference is that in this situation one
needs an additional subscript (6). to assign the quartile.
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4 EMPIRICAL RESULTS

Both ordinary least squares and quantile regression models were estimated.' However, before
analyzing the rates of return to education it is worth to investigate the role of each explanatory
variable in the determination of earnings. For such purpose, several regressions were fitted adding
one by one of the explanatory variables. This exercise has two advantages: i) it allows us to assess
the marginal contribution of each explanatory variable; and ii) it shows the explanatory power of
each variable throughout the conditional earnings distribution. Cragg and Epelbaum (1996)
perform a similar exercise. Nevertheless, the occupation variable was left out of this study, since
such variable, as is structured in ENEU-INEGI questionnaires, is highly correlated to the
individuals' educational level. As it is shown in table 1, the educational level and occupation are
highly correlated, while education and the rest of the other explanatory variables are low
correlated.

Table 1. Pearson Correlation among explanatory variables
1988

Education Occupation Econ. Sector Labor Market Status

Education 1.00

Occupation 0.64 1.00

Econ. Sect. 0.08 0.10 1.00

Labor Market Status 0.05 0.06 -0.04 1.00

Spearman's rho" 0.58

1992

Education Occupation Econ. Sector Labor Market Status

Education 1.00

Occupation 0.63 1.00

Econ. Sect. 0.06 0.02 1.00

Labor Market Status 0.08 0.08 -0.04 1.00

Spearman's rho" 0.60

1997

Education Occupation Econ. Sector Labor Market Status

Education 1.00

Occupation 0.64 1.00

Econ. Sect. 0.09 0.04 1.00

Labor Market Status 0.11 0.09 -0.06 1.00

Spearnan's rho" 0.62

Source Own calculation based on ENEU Survey.
I/ It refers to Spearman's correlation between education and occupation.

As it was indicated at the beginning of this paper, education is the most important variable in
the explanation of earnings inequality. However, we can assess the importance of other
explanatory variables using the estimates of educational level differentials. If the changes of such
differentials, in a given period of time, have been smoothed by other explanatory variable, then
such variable is a measure of some specific-skill. For doing such assessment, the relative change
in the differentials by educational level in 1988-1992 and 1992-1997 periods were computed. The
estimates are presented below.

T3 The Os parameters in the quantile regression were 0.1, 0.25, 0.5, 0.75, and 0.9, following a common procedure in the literature.
6



Table 2. Change in Differentials Controlling for Economic Sector, Labor Market, Status and Region
Education level Controlling for 1 Economic Sector Status Economic Sector Economic Sector,

none I and Status Repion and Status
Period 1988-92 1992-97 1988-92 1992-97 1988-92 1992-97 1988-92 1992-97 1988-92 1992-97

Primary Complete -0.03 0.05 -0.01 0 02 -0.04 0.03 -0.02 0.02 -0.02 0.01

Lower-Secondary -0.06 0.08 -0.05 0.03 -0.06 0.03 -0.03 0.00 -0.03 0.00
Complete
Upper-Secondary -0.02 0.11 0.02 0.04 -0.02 0.04 0.01 0.00 0.01 0.00
Complete
University Complete 0.14 0.18 0.15 0.08 0.12 0.09 0.15 0.04 0.15 0.04

Source: Own calculations based on ENEU (3rd quarter).
Note: Least squares estimates. The reference group is "Primary incomplete"

Table 2 shows that the changes in earnings differentials were smoothed by the introduction of
the economic sector variable in the regression for 1992-1997 period, particularly for tertiary
education,"4 while in 1988-1992 period the "smooth" effect was very small. Labor market status
seems to have the same "smooth" effect pattern as the economic sector variable. These results
suggest that the degree of correlation between education and economic sector, as well as labor
market status, changed. In addition, table 2 shows that the "smooth' effect of the region variable
was almost zero for both periods. hn other words, the inclusion of this variable in the regression
only produced a very small change in the earnings differentials (see the last four columns in table
2).

At this point, one tentative conclusion emerges: the smooth effect of both economic sector and
labor market status variables were significantly larger in 1992-1997 period than in 1988-1992
period (before the trade agreement). This means that the relationship between those types of
specific skills acquired through such variables and education changed in the labor market. This
implies that worker's insertion into the labor market and economic sector variables were a
consequence of skill's differentials and not solely attributed to education. Hence, in order to have
a precise assessment of the marginal value to educational level the analysis must incorporate this
based on the earnings regression conditioned on economic sector, labor market status, region, as
well as age, age squared and gender.

Table 3 presents the marginal value of education by level. In the regression estimates, all the
coefficients for education were significant at the 5% level, and the results for the marginal value
of each educational level are reported in the table below.

In general the OLS estimates are quite similar to the ones obtained by the quantile regression
approach for 0=0.5, 0.75. It is also true, nevertheless, that the estimates through the latter
technique tend to increase as one moves from the right to the left of the conditional earnings
distribution, particularly for the upper levels of education. In summary, the results above have
three strong implications: i) education does play a crucial role in the process of earnings
formalion; ii) its effect is not the same throughout ihe conditional earnings distribution: and iii)
the marginal value of education has not changed significantly in basic education.

14 For a reference see Cragg and Epelbaum (1996).

7



Table 3. Marginal Value of Ed cation by Level
1988 1992

Quantile 0.10 0.25 0.50 0.75 0.90 OLS 0.10 0.25 0.50 0.75 0.90 OLS
Primary Complete 1.15 1.15 1.16 1.18 1.19 1.19 1.12 1.13 1.13 1.14 1.16 1.16
Lower-Secondary Comp 1.11 1.11 1.14 1.17 1.20 1.17 1.10 1.12 1.15 1.18 1.21 1.15
Upper-Secondary Comp 1.13 1.18 1.23 1.26 1.26 1.27 1.20 1.25 1.30 1.35 1.39 1.32
UniversityComplete 1.34 1.39 1.44 1.46 1.52 1.49 1.46 1.54 1.66 1.70 1.69 1.69

1996 1997
Quantile 0.10 0.25 0.50 0.75 0.90 OLS 0.10 0.25 0.50 0.75 0.90 OLS
Primary Complete 1.14 1.14 1.15 1.17 1.20 1.15 1.15 1.16 1.17 1.18 1.18 1.18
Lower-SecondaryComp 1.12 1.13 1.15 1.18 1.20 1.16 1.11 1.12 1.14 1.18 1.22 1.14
Upper-Secondary Comp 1.21 1.25 1.31 1.40 1.48 1.34 1.20 1.25 1.31 1.39 1.47 1.32
University Complete 1.60 1.71 1.80 1.78 1.70 1.74 1.63 1.76 1.80 1.77 1.70 1.75
Source: Own calculations based on ENEU (3d quarter).
Note I The marginal value is with respect to the previous educational level
Note 2. The asymptotic covariance matrix of the estimated coefficient vector in quantile regression is computed using the bootstrap
method
Note 3: All the coefficient are statistically significant at 5%, and conditioned to age, squared age, gender, status in the labor market,
economic sector and region (North, Center, South and Mexico City).

Specifically, one can say that the rewards to education display a log-convexity for all years
investigated. This log-convexity, however, has become pronounced in the 1988-1996 period, as
the marginal value for the higher levels increased relatively more. There was a reversal in this
trend in 1997, basically due to the gains associated with primary complete and losses associated
with upper secondary, though in a slight way.

Regarding the accumulated changes in the marginal value of education by level (table 4), these
are not significant for the primary complete and lower secondary instruction levels, along the
conditional earnings distribution for OLS estimates. This does not apply for upper secondary
level, as the changes were substantial and very progressive across quantiles (8% at the median
and 23% at the top decile). The changes were more important for the University level.

Table 4. Percentage Change in the Marginal Value of Education, 1988-1997
Quantile 0.1 0.25 0.5 0.75 0.9 OLS.
Primary Complete 0 1 1 0 - I -I

Lower-Secondary Complete I I 0 1 2 -3

Upper-Secondary Complete 7 7 8 1 4 23 5

University Complete 34 45 43 36 20 30

Source: Ovwn calculations based on ENEU.

In sum, the returns to education have increased in Mexico in recent times, especially for higher
levels of education and in the upper tail of the conditional earnings distribution.

S RA TE OF RETURNS TO EDUCA TION AND INEQUALITY

The transition probabilities' 5 describe the shifts of the labor force within and across sectors by
skilled versus unskilled workers.16 ' I' Table 5 presents the transition probabilities for the
respective periods. On the one hand, financial service sector shows a clear trend to substitute

'5 The transition probabilities is the conditional probabilit) of finding a worker in economic sector k' at the end of the period given
that the worker began in the sector 'j'. This probability gives us the mobility of less/high skilled workers between 'j' and 'k' economic
sector
6 Skilled workers are those individuals with more than 12 years of schooling.
" The "between" probability is the mobility of unskilled/skilled workers between j' and *k' economic sectors. By contrast, the
'.within" mobility depicts workers who move across sub-sector or occupations.
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unskilled for skilled labor force: the probability of workers changing to another economic sector
is much higher for the unskilled (70%) than for the skilled labor force (21%). Primary sector
follows the same trend only at the end of the 1980's. On the other hand, non-manufacturing
industry is substituting skilled for unskilled workers. Finally, manufacturing industry,
transportation and communications sectors do not have a clear dominance of the probabilities by
skilled/unskilled workers.

Table 5. Transition Probabilities of Being in the Same Sector, Change Within Sector and Change
Between Sector by School Level"

1988-1989 1992-1993 1996-1997

Sector Not Sector Change Not Sector Change Not Sector Change

Change Within Between Change Within Between Change Within Between

Incomplete upper secondary or lower
Primary Sector 46.4 14.4 39.3 28.5 46.8 24.7 47.8 13.6 38.6

ManufacturingIndustry 52.7 24.5 22.7 53.6 23.1 23.4 56.9 24.5 18.6

Non Manufacturing Industry 45.6 11.8 42.6 50.3 7.6 42.1 46.9 9.4 43.7

Commerce 48.0 16.2 35.7 60.3 14.0 25.6 53.6 17.7 28.7

Finance Services/Rent 25.7 4.1 70.2 35.6 8.0 56.4 67.6 2.7 29.6

Transportation/communication 65.1 6.7 28.2 71.7 8.0 20.2 72.5 8.4 19.0

Social Services 59.0 21.2 19.8 61.6 18.3 20.2 66.9 14 7 18.4

Other Senrices 59.7 8.8 31.5 65.7 4.9 29.4 60.5 2.3 37.2

Weightedaverage 54.2 17.5 28.3 58.7 153 26.0 59.2 146 26.1

Complete upper secondary or higher
Primary Sector 41.3 00 58.7 42.3 61 51.6 35.4 21.2 43.4

Manufacturing Industry 42.3 29.9 27.8 50.7 24 7 24.6 53 2 27 4 19.3

Non Manufacturing Industry 57 7 8.1 34.1 51.0 15 4 33.6 54 0 6.5 39.4

Commerce 41.9 13.6 44 4 52 2 15.4 32 4 51.6 15.4 33.0

Finance Services/Rent 77.0 1.3 21.6 69.2 6.1 24.7 66.2 18.6 15 1

Transponation/communication 50.9 18.9 30.2 74 7 8.3 17 0 69 6 6.1 24.4

Social Services 55.1 34.0 10.9 63.8 23.2 13.0 71.5 18.2 10.3

Other Services 45.1 4.4 50.4 56.5 0.5 43.0 56.5 1.4 42.0

Weightedaverage 51.1 25.1 23.8 59.1 19.1 21.8 64.0 17.4 18.7

Source: Own calculations based on the ENEU survey (3rd quarter)
TIhe length of time is one year.
The sample includes those in the labor force and in the panel
I/ Sector change within sector was defined according to change between sub-sector

Using both "within" and "between" economic sector shifts, one can explore the effect of these
shifts on the relative wage of skilled and unskilled workers. Table 5 shows that for all periods
considered the "between" probability for skilled versus unskilled labor force is substantially
higher; conversely, the "within" probability for the skilled is significantly lower compared to the
unskilled. Therefore, one might infer that the relative wage of unskilled labor relative to skilled
labor increased, derived from within economic sector shifts. However, this effect might have been
partially offset by the decrease in relative wages of unskilled labor relative to skilled labor,
derived from the betveen economic sector shifts. Therefore and given the results of rates of
returns to education, it is plausible to infer that the relative demand shifts within economic sectors
dominated the relative demand shifts between sectors.

With the goal of putting the rates of returns results in perspective, table 6 shows the percentage
of earnings differentials for other Latin American countries. Mexico is above the average, only
after Brazil (the country that has the highest inequality in Latin America). Once more, this is an
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indication that educational policies must be at the core of any effort aimed at reducing inequality,
and by extension poverty, in Mexico.

Table 6. Percent Earnings Differentials by Country

Latin America Mexico Brazil Argentina Peru
Primary Complete 50% 100% 100% 35% 40%

Upper Secondary Complete 1200%6 170% 170% 80% 80%

University Complete 2000ao 2600/a 280% 160% 145%

Reference group: non-schooling
Source IDB t1998).

Finally, the pattern observed for upper secondary level, which includes technical education,
suggests that it is necessary to address more carefully the impact of this type of education on the
earnings distribution. The next section focuses in the returns to technical education.

6 TECHNICAL EDUCA TION

In the short run, technical education may be an alternative for those individuals that face both a
high opportunity cost to continue formal education and need to acquire skills that enable them to
participate in the labor market. In this subsection we attempt to answer the following
counterfactual questions: Is there a significant change in earnings between formal and technical
instruction? How much more does the labor market reward the skills or knowledge acquired
through technical instruction or additional schooling? Is this premium growing or decreasing
through time? Which income levels benefit more from technical instruction, training or additional
schooling in terms of salary?

For the purpose of the analysis, the group selected is those individuals in the labor force, no
seasonal workers, between 16 and 65 years old with secondary instruction. This group is
appealing since our results show that the greatest returns to schooling are at the top tail of the
earnings distribution among those of upper secondary level. The group of analysis is divided into
four categories, a) lower secondary complete (LS); b) lower secondary complete plus technical
education or training (LSTE); c) upper-secondary complete (US) and d) uipper secondary
complete plus technical education or training (USTE).

From 1988 to 1990, figure 4 shows us that LSTE and US median hourly earnings were a great
deal higher than LS median hourly earnings and only some how higher to USTE. In 1991, US
slightly decreased and USTE and LSTE level off only to meet. While LS remain considerable
lower and had a slight increase, which peaked three years later. At this point (1994). all median
hourly earnings drop sharpiv and USTE being the only one that fluctuated. Lastly, all four median
hourly earnings remain stable up to 1997.

As indicated on figure 5. for all the period the conditional median hourly earning'8 for LSTE
was much higher than for LS. USTE earnings are fractionally lower than US median hourly
earnings from 1988-1990. Yet, after 1990, conditional median hourly earnings for USTE were
substantially higher than US. In addition, it seems there has not been a significant difference in
conditional earnings between LSTE and US. The above results lead us to believe that the skills or
knowledge acquired through technical education after conmpleling lower-secondary level is a key
factor in the formation of earnings. Another noteworthy observation is that there is a significant
difference betveen conditional median hourly earnings for workers with LS versus those wsorkers
with either USTE, holding constant other characteristics such as experience or US.

1 Earmings regression conditioned on age, squared age, gender, economic sector, and labor marked status.
10



Figure 4 Figure S
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As can be seen in the table below, the lower secondary share in the labor market has increased
dramatically (from 0.19 to 0.30). The upper secondary has also increased but not at the same rate.
On the other hand, both primary incomplete and primary complete have reduced their relative
participation in the labor market.

Table 7. Total share in the Labor Market by Level of Education
Education 1984 1989 1992 1994 1996
Primary Incomplete 0.32 0.20 0.23 0.21 0.19

Primary Complete 0.32 0.29 0.27 0.27 0.25

L-Secondary Complete 0.19 0.26 0.28 0.28 0.30

U-Secondary Complete 0.10 0.15 0.13 0.15 0.16

University Complete 0.07 0.09 0.09 0.09 0.10

Source: Own estimates based on ENIGH Survey

The change of structure in the labor market share for lower secondary and upper secondary
educational level, and the pattern of the earnings differentials among LS, LSTE, US, USET could
possibly be the result of a combination of several factors. i) During the 90's there was an increase
in the demand for skilled workers; ii) in the 80's there was a substantial increase in basic
educational coverage; and iii) the youngsters are facing several restrictions on continuing
education after completing lower secondary instruction.

Next, quantile regressions were run at different points of the distribution in order to assess
which earnings groups lead the wage gap found in the previous figures. The results from the
conditional hourly earnings evaluated at the first decile show that there is not a significant
difference in conditional hourly earnings for those individuals with US, USTE or LSTE
educational levels. While there is a major disadvantageous gap for those individuals with LS
instruction versus the other three levels of schooling. The conditional hourly earnings evaluated at
the 25 percentile resemble the leveling off and gap difference as in the first decile.

The figure below shows that all series fluctuate considerably at the top decile. However, after
1992, US and USTE conditioned hourly earnings resemble each other by first reaching a peak and
then decreasing steadily. The same applies to LS with substantially lower earnings fluctuating and
then decreasing steadily up to 1996 were they all increase marginally. That is, the increased wage
premium on technical education at the top tail of the income distribution raises the rate of return
from investing in that level of education. Economic efficiency considerations would dictate that,
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in response, relatively more resources should be devoted to upper secondary and tertiary
instruction versus other levels. A resource reallocation to that effect, however, could mean
transferring resources toward a segment of the population that is already better off and it could
aggravate future income inequality, thus conflicting with equity considerations.

Figure 6
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6. CONCLUSIONS

This paper applied the quantile analysis in order to examine the structure and evolution of the rate
of returns to education throughout the entire conditional earnings distribution. In addition, the
within-between economic sector transition of workers by level of schooling was investigated in
order to find a plausible explanation of the inequality increase. Finally, the role of technical
education in the earnings formation was evaluated.

The quantile analysis showed that there is a strict dominance of education throughout the
earnings distribution. That means that there is a positive relation between educational level and
earnings throughout the entire conditional earnings distribution. It is also shown that there are
differences in the increase of earnings throughout education distribution and time. Finally, real
average hourly earnings are greater than their respective medians for all educational categories;
that is, the hourly earnings distribution is always right-skewed.

The analysis of the rates of returns to education shows that: i) the. changes in earnings
differentials were smoothed by the introduction of the economic sector variable in the regression
for 1992-1997 period, particularly for tertiary education, while in 1988-1992 period the "smooth"
effect was very small. Labor market status seems to have the same "smooth" effect pattern as the
economic sector variable. These results suggest that the degree of correlation between education
and economic sector, as well as labor market status, changed. In addition, it was shown that the
"smooth' effect of the region variable was almost zero for both periods. In other words, the
inclusion of this variable in the regression only produced a very small change in the earnings
differentials. ii) Education does play a crucial role in the process of earnings formation and iv) the
returns to education have increased in Mexico in recent times, especially for higher levels of
education and in the upper tail of the conditional earnings distribution.

Using both "within" and "between" economic sector shifts, it is observed that the "between"
probability for skilled versus unskilled labor force is substantially higher. Conversely, the
"within" probability for the skilled is significantly lower compared to the unskilled. Therefore,
one might infer that the relative wage of unskilled labor relative to skilled labor increased,
derived from within economic sector shifts. However, this effect might have been partially offset
by the decrease in relative wages of unskilled labor relative to skilled labor, derived from the
between economic sector shifts. In conclusion and given the results of rate of return to education,
it is plausible to infer that the relative demand shifts within economic sectors dominated the
relative demand shifts between sectors.

Regarding technical education, it is shown that the skills or knowledge acquired through this
type of education after completing lower-secondary level has become a key factor in the earnings
formation since early 90's. Another striking result is that there is a significant difference between
median hourly earnings for workers with lower-secondary compared to those workers with either
upper secondary plus technical education or general upper secondary through the conditional
earnings distribution, holding constant other characteristics such as experience.
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APPENDIX

Category Selection

Individuals in the sample were classified according to their educational level, age, sector of
activity, position in occupation, hours worked and geographical region in the following
categories:

a) Educational level
i) Primary incomplete: no education and primary incomplete (one to five years of primary)
ii) Primary complete: primary complete and secondary incomplete (one or two years)
iii) Secondary complete: secondary complete and preparatory incomplete (one or two years)
iv) Preparatory complete: preparatory complete and university incomplete
v) University complete: university complete (with degree) and postgraduate studies

b) Age
i) 12 to 25 years old
ii) 26 to 34 years old
iii) 35 to 49 years cId
iv) S0 to 65 years old

c) Sector of activity (Economic Sector)
i) Primary sector (Includes Agriculture, Forestry, Fishing, and Mining)
ii) Manufacturing Industry
iii) Non-manufacturing industry (Includes Construction and Utilities)
iv) Commerce
v) Financial Services and Rent
vi) Transportation and Communication
vii) Social services (Tourism, Education, Health, Public Administration, and Embassy)
viii) Other services

d) Labor Market Status'9

i) Employer
ii) Self employed
iii) Informal salaried: people that works in an enterprise with 15 workers or less and not
receive any kind of social security (IMSS, ISSTE, private, etc.)
iv) Formal salaried: people that works in an enterprise with 16 workers or more or receive any
kind of social security (IMSS, ISSTE, private, etc.)
v) Contract

e) Hours uworked
i) 20 to 39 hours per wveek
ii) 40 to 48 hours per week
iii) At least 49 hours per week

]J Geographic regions
i) North: Baja California, Baja Califomia Sur, Coahuila, Chihuahua, Durango, Nuevo Leon,
Sinaloa, Sonora, Tamaulipas and Zacatecas
ii) Center: Aguascalientes, Colima, Guanajuato, Hidalgo, Jalisco, Mexico, Michoacan,
Morelos, Nayarit, Puebla, Queretaro, San Luis Potosi and Tlaxcala
iii) South: Campeche, Chiapas, Guerrero, Oaxaca, Quintana Roo, Tabasco, Veracruz and
Yucatan

19 The groups worker without payment and cooperative's member were excluded (they account with a very low percentage of the labor
force).
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iv) Mexico City: Distrito Federal.

The table below shows the sample size and labor force.

Table 4. Sample Size by Year

Number of persons

Year Total Labor force

1988 124,322 45,870
1989 125,820 47,630
1990 127,387 48,109
1991 126,262 48,080
1992 235,696 91,279
1993 239,394 90,860
1994 246,906 102,105
1995 252,563 100,838
1996 262,478 108,159
1997 272,356 116,559
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Abstract2

Research has shown that education in Mexico has played a crucial role in the process of earnings formation
and that returns to education have increased only in the higher levels of education and in the upper tail of
the conditional earnings distribution. This paper examines the public educational expenditure patterns in
the face of possible further increases in earnings inequality. Several benefit-incidence analysis are carried
out bringing together two important and unique sources of information unit cost per student by state and by
educational level as well as data from the households income and expenditures surveys.

Some of the most interesting results are: i) at national level the poorest income groups receive the bulk
of primary education subsidy (federal plus state expenditures), while at higher levels of education they
receive progressively smaller subsidies. ii) Government's educational expenditure pattern changes across
regions. That is, in the North Region primary education is near equality line and regressive for other levels
of instruction. In the Central Region, primary schooling lies above the equality line while lower secondary
is very close to it. Upper secondary and tertiary instruction benefit the richest income deciles. In the South
Region, basic education is very progressive. upper secondary is at the equality line and tertiary education
level lies below the 45-degree line. In Mexico City, the cumulative distribution at all levels of education,
except for primary, is far below the 45-degree line.

It is also shown that public expenditures at the tertiary level is more regressive than the pattern of
household expenditure. A large share of public resources given to this level of education tends to favor
non-poor students in urban areas. This paper argues that a strategy to reallocate the education public
expenditures from a higher to a lower level of instruction in order to favor the poor groups, would have to
involve the development of higher educational credit markets. Meaning that, the government's appropriate
role could be to help overcome market failures in the financial sector, which limit the availability of long-
term finance for investments in higher education. These failures can be corrected through student loan
programs or means-tested financial aid and scholarship programs. These programs are rarely devoid of
subsidy components, but they are preferable to a direct, cost-free provision of services because the subsidy
is more closely targeted to the source of market failure.

The paper is part of a comprehensive work meant to build a poverty and inequality strategy for Mexico.

This research was completed as part of the "Earnings Inequalit) after Mexico's Economic and Educational Reforms"
study at the World Bank. We are grateful to INEGI and SEP (Mlinistrn of Education) for providing us with the data.
These are viewvs of the authors, and need not reflect those of the World Bank, its Executive Directors, or countries they
represent.
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INTRODUCTION

Research has shown that education has played a crucial role in the process of earnings formation
and that the returns to education have increased only in the higher levels of education and in the
upper tail of the conditional earnings distribution3. In this context, it is essential to analyze the
impact of the public educational expenditure on school enrollment, the groups that have been
benefited with the public expenditure, and the public expenditure trends. Thus, this paper
investigates government's educational expenditure patterns in the face of possible further
increases in earnings inequality. In doing so, a benefit-incidence analysis is carried out using unit
cost per student by state and by educational level.

This paper is structured as follows: Section I presents a short description of the data. Section 2
has a brief review of the educational system in Mexico. Section 3 discusses the two elements of
the benefit-incidence analysis: enrollment and educational expenditures in Mexico, also examines
the distribution of total subsidies allowance for each state, across the levels of education and
income deciles. Section 4 compares the education subsidies by levels of schooling for 1994 and
1996. The last section presents the concluding remarks.

I DA TA

This paper uses the data from the National Household Income and Expenditures Survey (ENIGH)
for 1996. The ENIGH is collected by the Instituto Nacional de Estadistica, Geografla e
Informtiica (INEGI). This survey is available for 1984, 1989, 1992, 1994 and 1996'. Each survey
is representative at national level, urban and rural areas. For 1996, the ENIGH is also
representative for the states of Mexico, Campeche, Coahuila, Guanajuato, Hidalgo, Jalisco,
Oaxaca and Tabasco.

The survey design was stratified, multistage and clustered. The final sampling unit was the
household and all the members within the household who were interviewed.' In each stage, the
selection probability was proportional to the size of the sampling unit. Then, it is necessary to use
the weighs6 in order to get suitable estimators. The available information can be grouped in three
categories:
* Income and consumption: the survey has monetary, no monetary and financial items.
* Individual characteristics: social and demographic, i.e., age, school attendance, level of

schooling, position at work, economic sector, etc.
* Household characteristics.

In addition, data from the Direccion General de Planeacion, Programacion y Presupuesto
(DGPPyP, Ministry of Education) regarding educational government expenditures (Federal plus
state) assigned to the different levels of schooling for each state is used in order to calculate the
unit costs.

2 PUBLICEDUCATIONAL SYSTEM

The structure of Mexico's educational system has the following main characteristics described as
follows. First, there is basic education, which is the government's priority. The basic education
system consists of: i) early childhood education (or pre-school), which is optional for children 3

Lopez-Acevedo, Gladys et al.(1999)
The sample in a given year is independent from another.

5 The sample size for 1996 is as follows: households 14,042 and individuals 64,359.
6 The weights should be calculated according to the survey design and corresponds to the inverse
of the probability inclusion.
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to 5 years old and ii) mandatory primary education where the official entry age is 6 and ideally
should be completed in 6 years. In fact, due to late enrollment and grade repetition, however, the
target population is 6 to 14 years; iii) mandatory lower secondary school consist of a 3-year cycle,
and it is intended for children ages 12 to 16. At this level, the structure is divided in two areas:
general and vocational/technical. In parallel, the system also includes the telesecundaria, a
distance education program designed to reach remote areas through the transmission of recorded
lessons via television network supported by face to face assistance from tutors.

The next level, following basic education, is middle level education with options available to
students who may choose technical schools and upper secondary education. The duration of these
programs is 3 years. A high percentage of the students go for bachillerato also called upper-
secondary which allows them to pursue tertiary instruction. On the other hand, a demand for
technical studies has been increasing steadily in recent times. Finally, there is tertiary education.
This level of education encompasses three lines of study: a system of federal technological
institutes, state and autonomous universities, and teacher-training institutes. There is at least one
university for each state, and the large universities have campuses in various cities.

3 ENROLLMENTAND PUBLIC EXPENDITURES IN THE BENEFIT INCIDENCE ANAL YSIS

The benefit-incidence methodology, which is applied in this paper, ranks individuals into groups
by income deciles. It then draws information on individual public school enrollment by state and
decile to tally up numbers of beneficiaries of each group. These numbers are then multiplied by
the government's unit cost of provision allowance for each state and educational level. This
provides a profile of distribution for a specific category of educational public expenditures
throughout the distribution of income or the "benefit incidence". Thus this technique assumes that
the benefit derived from education is equal to the government cost of providing this service.

The incidence analysis brings together two sources of information. First, data from income-
expenditure surveys (ENIGH) used to construct the deciles. The ENIGH surveys identify the
educational level, type of school and total income/expenditure. Second, government expenditures
(Federal plus state) on education assigned to the different levels of schooling for each state from
the Direccion General de Planeacion, Programacion y Presupuesto, DGPPyP, (Ministry of
Education) used for calculating unit costs.

Equity issues are then analyzed using the Lorenz Curves based on the pattern of government
subsidies to education received by different population groups, highlighting the results of changes
in the use of educational services and changes in government's expenditures for education by
levels and by state.7

3.1 ENROLLMENT RA TES

As shown in table 1, variability of enrollment between poor and non-poor individuals is not
substantial at the primary educational level. However, urban areas show slightly larger primary
enrollment rates than in rural areas, which might be explained by higher accessibility and
affordability to the private system. Enrollment rates for the educational levels beyond primary
and probable lower-secondary levels decrease dramatically, particularly for the extremely poor,
thus resulting in an increase in the educational gap betveen poor and non-poor. Tables l.A and
2.A in the Annex show enrollment by educational level and types of schools used in the benefit
incidence analysis.

7 For a review see Dominique Van de Walle and Kimberly Nead (1995).
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Table 1. Total and Public Enrollment Rate by Poverty Status, Location and Level of Education
1996. INFGI/CFP overtv line

Urban Rural Total
Poverty Status All Public All Public All Public
Primary (6-11 years old)
Extreme 93.2 93.2 93.5 93.5 93.3 93.3
Moderate 96.4 96.4 94.6 94.6 96.0 96.0
Non-poor 96.1 95.7 96.4 96.3 96.1 95.7
Total 95.4 95.2 93.9 93.9 94.9 94.7

Lower Secondary (12-14 years old)
Extreme 49.1 48.9 29.0 28.8 37.9 37.6
Moderate 68.7 68.8 51.0 51.2 64.8 64.9
Non-poor 81.4 81.3 59.5 59.8 79.1 78.8
Total 68.5 67.7 36.8 36.6 58.4 57.4

Upper Secondary (15-17 years old)
Extreme 23.5 21.4 6.9 5.9 14.5 12.9
NModerate 39.6 36.8 22.2 21.7 36.0 33.5
Non-poor 61.7 54.0 24.5 21.8 58.0 50.1
Total 45.7 39.8 12.8 11.7 36.4 31.2
University (18-24 years old)
Extreme 3.4 2.9 0.4 0.4 1.8 1.6
Moderate 7.4 7.0 2.3 2.2 6.4 5.9
Non-poor 24.0 17.6 5.9 5.4 22.0 16.1
Total 15.3 11.5 2.0 1.8 12.0 8.9

Source: Own calculations based on ENIGH, 1996

Given that coverage at primary level and the first years of lower secondary is already sizable
and decreasing due to demographic factors which cause the population in this group to stagnate
and start to shrink at the beginning of the next century.8 This in turn frees some resources so that
coverage may be increased at the upper-secondary level.

3. 2 PUBLIC EDUCA TIONAL EXPENDITURES

Total public educational spending per student in Mexico increased steadily up to 1994 and peaked
in 1998, even though the total student population increased from 26 million in 1994 to 28 and a
half million in 1998. By 1998, total spending in education increased bv 5.2 percent of GDP, less
than a full percentage point above the 4.9% of GDP reached in 1995. The federal government
currently accounts for close to 80% of total sector spending.

8 From 1973-1994, there was a change in the population structure: the population ages between one year through 14
dropped 36%. between those 15 and 64 increased 59.8% and the age group over 65 rose 4.2%.
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Figure I Figure 2
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A desegregation of public expenditures in education by instruction level for 1994 and 1996 is
shown below. Public expenditures in primary and lower secondary absorb a large proportion
(59% in 1996) of federal. budgetary resources for formal education services. Yet, public
expenditures in upper secondary and tertiary level were 13.7% and 27.3% each respectively.
Another observation about the evolution of educational public spending evolution is that it has
become more egalitarian in per-capita terms across different schooling categories.9. In the early
1980s, the amount of federal spending per university student was 10 times the amount spent per
primary student. This ratio fell to around 7 times in the early 1990s. Federal spending on the other
levels relative to the primary level indicates a similar decline, even though the absolute amounts
increased at all levels. In 1996, upper-secondary received 1.5 as much as each primary school
student and each university student received five times as much as a primary student, compared to
2.1 and 6.8 in 1994, respectively (tables 2 and 3).

Table 2. Federal and State Expenditures on Public Education, 1994 (Thousands of current pesos)
Primary Lower Secondary Upper Secondary Tertiary

Federal Expenditure 17,947,229 8,603,383 6,610,913 13,141,420
State Expenditure N/A N/A N/A N/A
Total Expenditure 17,947,229 8,603,383 6,610,913 13,141,420

Enrollment 13,593,797 4,661,522 2,386,758 1,461,189

Subsidy per Student (pesos) 1,320 1,846 2,770 8,994
Primary Student equivalence 1.00 1.40 2.10 6.81

Sources: ENIGH 94 and DGPPyP (1999), SEP

Table 3. Federal and State Expenditures on Public Education, 1996 (Thousands of current pesos)

Primary Lower Secondary Upper Secondary Tertiary
Federal Expenditure 33,328,323 13,394,898 10,884,850 21,651,986
State Expenditure 8,920,249 4,747,407 1,869,710 2,210,962
Total Expenditure 42,248,572 18,142,304 12,754,560 23,862,948

Enrollment 13,802,395 4,972,116 2,767,993 1,459,820

Subsidy per Student (pesos) 3,061 3,649 4,608 16,347
Primary Student equivalence 1.00 1.19 1.51 5.34

9IV Informe de Gobierno, 1998.
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Source: ENIGH 96 and DGPPyP (1999). SEP

3.3 BENEFIT IIVCIDENCE ANAL YSIS

Next, a comparison was made between the cumulative distribution of the various education sub-
sectors and the distribution of per capita annual total and federal public educational expenditures.
Beforesaid, in order to derive the cumulative distribution for various educational levels,
individual public school enrollment by state and decile is multiplied by the government's unit
cost of provision allowance for each state. This is also done subsequently by region and state.

Figures 3 and 4 show the cumulative distribution by total andfederal educational expenditures
for all of Mexico. One of the main messages is that the poorest income/expenditures deciles
receive the bulk of the primary education subsidy. This samne group, at higher levels of education
receives progressively smaller subsidies. This indicates that primary education is very progressive
and lower-secondary education is basically neutral. Upper-secondary schooling, benefits the
middle and upper classes. Finally, the tertiary level is strongly regressive in that it mainly benefits
the richest deciles. At national level, public expenditures seem quite equal, as shown by the fact
that the expenditure line lies very close to the 45 degree diagonal.

Figure 3 Figure 4
Cumulative Distribution of Total Education Cumulative Distribution of Federal Education

Expenditures, 1996 National Expendilures, 1996 National
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When desegregated by region, see figures 5 and 6, it becomes evident that the educational
inequality in the Central Region of Mexico leads the national pattern. Still, in the Central Region,
the curve for total and federal schooling expenditures lies above the equality line. This implies
that on average total schooling expenditures for that region are more uniformly distributed than
the national pattern.

6



Figure 5 Figure 6
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The distribution of the average subsidy in the South Region and Tabasco State lies above the
average distribution for the North Region (figures 7 through 10). One piausible explanation is the
higher concentration of the enrollment in the lower deciles (mainly in primary) in the South
Region and Tabasco compared to the concentration in the North, where the students are in the
medium and top deciles. In the South, public enrollment is highly progressive particularly for
primary school, as shown by the fact that public school enrollment is above and far from the 45-
degree diagonal. It should also be mentioned that public education spending in upper-secondary
in Tabasco is basically neutral at high level of income, while progressive at the bottom of the
distribution.

Figure 7 Figure 8
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Figure 9 Figure 10
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In the North Region (figures 11 and 12), the cumulative distribution of educational subsidy
lies below the 45 degree diagonal, except for primary schooling, which is near the equality line.
In general, this can be explained by both larger populations in the medium and top deciles and
higher enrollment rates in higher levels, which probably reflect higher incomes in the North
Region and easier access to schools.

Figure 11 Figure 12

Cumulative Distribution ofTbtal Education Cumulative Distribution of Federal Education
EFpenditures, 1996 North Region Expenditures. 1996 North Region
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The distribution of per capita public expenditures in Mexico City (figures 13 and 14) is far-
below the 45 degree diagonal indicating that it is very regressive. Public expenditures in primary
level are progressive for the high-income deciles, in that the primary curve lies above the 45
degree axis and it is much more progressive than the distribution of per capita expenditures,
reflecting the fact that fewer higher income children attend public primary schools. Spending at
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the lower and upper secondary level is more progressive than the public expenditures, although
the curves still lie below the 45 degree diagonal. Only university instruction is more regressive
than the average distribution of total expenditures. Interestingly, public expenditures in education
in Nuevo Leon (see figures 15 and 16) are far below the 45-degree diagonal following a pattern
similar to Mexico City.

Figure 13 Figure 14
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Figure 15 Figure 16
Cumulative Distribution of Total Educationl Cumulative Distribution of Federal Education
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The evidence presented suggests that public subsidies for education, particularly at the tertiary
level, are regressive. A large share of public resources is given to the high-income level students.
A strategy to reallocate public expenditures from tertiary to secondary level in order to favor the
poor would involve a comprehensive agenda that would meet the challenges posed in upper-
secondary level such as financing and quality of education.
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4 COMPARISON OF THE FEDERAL SUBSIDYDISTRIBUTION FOR 1994 AND 1996

This section compares the year 1994 and 1996 to assess a change over time in the targeting of
education spending. Figures 17 through 20 show the subsidy received by students in each income
decile for all levels of education in 1994 and 1996. As indicated, the subsidy in primary level
increased from 1994 through 1996. Such increment was slightly higher for the bottom income
decile as compared to the top deciles. In contrast, subsidies decreased from 1994 to 1996 for the
lower secondary level. Such reduction had a higher impact on deciles 6 through 9. For upper
secondary educational level, per capita subsidies decreased on average by 200,000 thousand
pesos for students in deciles 7 through 9. Finally, the tertiary level also experimented a reduction
of approximately 1,000,000 thousand pesos in the ninth decile.

In both years, the pattern is progressive for the primary level, as it was found' in the previous
section, meaning that the subsidy is higher for the poor. On the other hand, the subsidy for upper
secondary and tertiary levels is still regressive, benefiting mainly the non-poor, although, the
distribution of subsidy has become more egalitarian in 1996 compared to 1994. For lower
secondary educational level, the middle income groups receive most of the subsidy.

Figure 17 Figure 18
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Figure 19 Figure 20
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S. CONCLUSIONS

Enrollment rates for the educational levels beyond primary and probable lower-secondary levels
decrease dramatically, particularly for the extremely poor, thus resulting in an increase in the
educational gap between poor and non-poor. Given that coverage at primary level and the first
years of lower secondary is already sizable and that demographic pressure is decreasing, the
population of this group is virtually stagnated and will start to shrink at the beginning of the next
century. This in turn frees some public resources, which can eventually be used to increase
coverage at the upper-secondary level.

Government spending per student steadily increases until 1994 and stays the same until 1995,
peaking again in 1998. On the other hand, after 1994, government spending per student becomes
better distributed. Nevertheless, government spending still favors tertiary education. Spending on
education continues to be concentrated in the federal sector, which accounts for over 80 percent
of total sector spending.

Another noteworthy observation about the evolution of public spending on education in
Mexico is that it has become a little bit more egalitarian in per-capita terms across different
schooling categories. By moving towards a more evenly distribution of per capita spending across
different levels, equity seems to have improved. At the same time, the external environment
changed in a manner that raised the relative return to higher education, thereby tending to make
more efficient what had initially been an inefficient allocation of resources.

With respect to the public educational expenditures by income strata, the results indicate that
at national level the poorest income groups receive the bulk of primary education subsidy (federal
plus state expenditures). This same group, at higher levels of education receives progressively
smaller subsidies and the pattern changes across regions. In the North Region, primary education
is near equality line and regressive for other levels of instruction. In the Central Region, primary
schooling lies above the equality line while lower secondary is very close to it. Upper secondary
and tertiary instruction benefit the richest income deciles. In the South Region, basic education is
very progressive, upper secondary is at the equality line and tertiary education level lies below the
45 degree line. In Mexico City, the cumulative distribution at all levels of education, except
primary, is far below the 45-degree diagonal.

At national level, public subsidy for primary education slightly increases from 1994 through
1996. By contrast, subsidies for all other levels of education decreased. The pattern of primary
subsidy for both years is progressive meaning that the subsidy is higher for the poor. On the other
hand, subsidies for tertiary education are regressive, benefiting primarily the non-poor. Overall,
the distribution is slightly more egalitarian in 1996 than in 1994. Federal educational expenditures
on upper secondary level tend to be regressive. In 1994, the pattern was more regressive than in
1996. For lower secondary, the middle income groups receive the bulk of the subsidy. The public
educational system can improve its targeting to the poor by increasing its focus on the secondary
(lower and upper) levels versus university levels.

Public expenditure at the tertiary level is more regressive than the pattern of household
expenditure. A large share of public resources given to this level of education tends to favor non-
poor students in urban areas. A strategy to reallocate the educational public expenditures from a
higher to a lower level of instruction in order to favor the poor groups, would have to involve the
development of higher educational credit markets. Meaning that, the government's appropriate
role could be to help overcome market failures in the financial sector, which limit the availability
of long-term finance for investments in higher education. These failures can be corrected through
student loan programs, or means-tested financial aid and scholarship programs. These programs
are rarely devoid of subsidy components, but they are preferable to a direct, cost-free provision of
services because the subsidy is more closely targeted to the source of market failure.
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ANNEX

Table L.A Enrollments by type of school, 1994
Education level Public Private Others Total
Primary 13,593,797 895,913 40,689 14,530,399
Lower Secondary 4,661,522 388,806 12.004 5,062,332
Upper Secondary 2,386,758 778,587 49,385 3,214,730
Tertiary 1,461,189 530,754 1,503 1,993,446

Source: ENIGH 94

Table 2.A Enrollments by type of school, 1996
Public Private Others Total

Primary 13,802,395 768,748 1,746 14,572,889
Lower Secondary 4,972,116 326,229 4.153 5,302,498
Upper Secondary 2,767,993 875,129 15,782 3,658,904
Tertiary 1,459,820 580,962 7,680 2,048,462

Source: ENIGH 96
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Marginal Willingness to Pay for Education and the Determinants of
Enrollment in Mexico
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Relevant topics: Institutional economics and publiciprivate roles in education; Managing
educational quality
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Abstract2

Standard benefit-incidence analysis assumes that the subsidy and the quality of educational services are the
same for all income deciles. This is a strong assumption that has the tendency to minimize the distributional
inequity within educational levels. This paper uses a new approach, which prevents this drawback. The
marginal willingness to pay analysis measures the government's provision for public schools effect on the
educational spending behavior of an average household. In analyzing the impact of public spending on
household behavior, this paper focuses on the following questions: What would an average household h
with a given set of characteristics (Xh) willing to spend on an individual child i with traits (Xc), if
subsidized public education facilities were not available? What would the household have "saved" by
sending the child to public schools instead of private schools? How large are these "savings" for various
income groups? Which are the determinants for enrollment by income groups and location? How do
individuals' educational expenditures affect enrollment patterns?

Among some of the most interesting findings that this paper shows are: i) the non-poor and those in
urban areas get a large share of the subsidy or "savings" from the government provision of educational
services. ii) The valuation for private educational services is higher for the wealthy as compared to for the
poor. iii) School quality differences are higher at primary level. These results reinforce the finding that
those households with a high level of educational expenditures get the largest subsidy from public
educational services.

On the demand side, household school enrollment and transition patterns are highly dependent on the
cost of schooling, head of household's educational level, dwelling services and household income per
capita. On the supply side, the governnent's effort greatly affects the probability of enrollment and
transition. The probability of school attendance is much higher for the top 40% of the income distribution
in urban areas when compared to those in the bottom 40%zo in rural areas. The variable government effort
has a significant marginal impact which is many times larger for the 'Poor' as compared to the 'Wealthy' (in
elasticity terms, this variable is more effective for the poor by a factor of 12 and by a factor of 15 in rural
areas). The differential impact suggests that the goal of efficiency in terms of maximizing enrollments in
secondary school level does not have a trade-off with the goals of greater equity educational opportunity.
Indeed, these findings indicate that increases in enrollment will be more readily obtained if resources are
successfully targeted towards the poorer income group.

The paper is part of a comprehensive work meant to build a poverty and inequality strategy for Mexico.

This research was completed as part of the "Earnings Inequality after Mexico's Economic and Educational Reforms"
study at the World Bank. We are grateful to INEGI and SEP (Ministry of Education) for providing us with the data.
These are views of the authors, and need not reflect those of the World Bank, its Executive Directors, or countries they
represent.
2 This paper was prepared with research suppon from Monica Tinajero.



INTRODUCTION

Standard benefit-incidence analysis assumes that the subsidy and the quality of educational
services are the same for all income deciles. This is a strong assumption that has the tendency to
minimize the distributional inequity within educational levels. This paper uses a new approach
that prevents this drawback. The marginal willingness to pay analysis measures the government's
provision for public schools effect on the educational spending behavior of an average household.
What would an average household with a given set of characteristics be willing to spend on an
individual child, if subsidized public education facilities were not available? What would the
household have "saved" by sending the child to public schools instead of private schools? How
large are these "savings" for various income groups?

In addition, this paper investigates the link between the government's educational policy and
the household's decision-making with regards to its educational expenditure and schooling
enrollment. Consequently, this paper focuses on answering the following questions: Which are
the determinants for enrollment by income groups and location? How do individuals' educational
expenditures affect enrollment patterns?

The study is structured as follows: Section I provides a brief description of the data. Section 2
examines private expenditures on education. Section 3 studies the determinants of upper
secondary enrollment. Section 4 analyses the marginal willingness to pay for educational
services. Section 5 presents the concluding remarks.

I THE DA TA

This paper uses the data from the National Household Income and Expenditures Survey (ENIGH)
for 1996. The ENIGH is collected by the Instituto Nacional de Estadistica, Geografla e
Informdtica (INEGI). This survey is available for 1984, 1989, 1992, 1994 and 1996 . Each survey
is representative at national level, urban and rural areas. For 1996, the ENIGH is also
representative for the states of Mexico, Campeche, Coahuila, Guanajuato, Hidalgo, Jalisco,
Oaxaca and Tabasco.

The survey design was stratified, multistage and clustered. The final sampling unit is the
household and all the members within the household who were interviewed.4 In each stage, the
selection probability was proportional to the size of the sampling unit. Then, it is necessary to use
the weighs5 in order to get suitable estimators. The available information can be grouped in three
categories:

X Income and consumption: the survey has monetary, no monetary and financial items.

* Individual characteristics: social and demographic, i.e., age, school attendance, level of
schooling, position at work, economic sector, etc.

* Household characteristics.

In addition, data from the Direccion General de Planeacion, Programacion y Presupuesto
(DGPPyP, Ministry of Education) regarding educational government expenditures (Federal plus
state) assigned to the different levels of schooling for each state is used in order to calculate the
unit costs.

3 The sample in a given year is independent from another.
'The sample size for 1996 is as follows: households 14,042 and individuals 64,359.
The weights should be calculated according to the survey design and corresponds to the inverse of the probabilit) inclusion.
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2 PRI VATE ExPENDITUREs lIV EDUCATION

On the demand side, household enrollment patterns are highly dependent on the cost of schooling.
The total monetary cost for the household, without considering the opportunity cost, comprises
school fees, tuition and unforeseen expenses, transportation cost, textbooks, stationery, and
uniforms. Table 4 in appendix I shows how much an average household spend on education by
poverty status and educational level. Table below illustrates the fact that most students who are in
private schools spend in education more than twice than those students who are in public schools.
As it can observed in this table, the share of the expenditures in services and materials are similar
for both private and public school, while the fees and unforeseen expenses constitute the
differences in total school expenditures between private and public schools. In private schools,
fees and unforeseen expenses account for 70% of the school expenditures compared to 38% in
public schools. Moreover, the educational expenditures in the urban areas are twice as high as in
rural areas (see table 5 in appendix 1).

Table 1. Household Expenditure in Education by Poverty Status, 1996

Poverty Status Expenditures per student (%) Educational Services, materials Number of
Fees/Unforeseen Services Materials " Total Expenditures Expenditures Households

expenses (e 
Private schools

Extreme 70.3 1.0 28.7 100.0 14.6 4.3 12

Moderate 75.1 4.3 20.7 100.0 11.1 2.8 50

Non poor 70.8 5.5 23.7 100.0 16.7 4.9 499

Total 70.9 5.4 23.7 100.0 16.6 4.8 561

Public schools

Extreme 32.2 1.2 66.6 100.0 6.3 4.3 2825

Moderale 35.2 2.4 62.4 100.0 7.0 4.5 2511

Non poor 41.8 5.4 52.7 100.0 6.7 3.9 2544

Total 38.3 3.8 57.8 100.0 6.7 4.2 7880

Source: ENIGH 96
I/ Textbooks, stationery, etc.
2/ As percentage of household's expenditures

Table 2 below compares the expenditure of poor and non-poor students by education level,
showing significant disparities. At primary level, non-poor students in public school spend four
times the amount than extreme poor students spend in education. While at the university level
non-poor individuals spend 1.4 times as much as poor students. These differences might be partly
explained by scholarships or discounts on tuition fees among the poor.

Information at the individual level on schooling expenditures is available only for school fees,
tuition and unforeseen expenses, but assuming that the amount spend on materials and services is
fixed for all levels of education, the individual total educational expenditures are much lower than
the government subsidy. In fact, the public subsidy compared to the average student expenditure
is 2.8 times for primary level, 2.3 for lower secondary, 2.2 for upper secondary and 5.2 for
university.
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Table 2. Expenditures in Education per Student (Fees/tuition/unforeseen expenses)" by Level
of Education, 1996

Poverty Status Primary Lower Secondary Upper Secondary Tertiary

Public and Private schools
Extreme 76.7 268.2 851.9 1828.7
Moderate 186.3 491.6 975.9 835.9
Non poor 1378.9 1404.7 2965.1 5448.7
Total 425.4 750.1 1996.2 4466.8

Public schools

Extreme 74.6 262.4 760.1 1828.7
Moderate 179.4 485.2 883.7 817.4
Non poor 307.4 712.5 1292.1 2577.7
Total 156.8 492.9 1057.4 2141.6

Private schools

Extreme 1422.5 1252.5 2845.0 0.0
Moderate 1739.0 1088.7 2540.3 1179.4
Non poor 6468.1 6539.0 8515.2 12950.5
Total 6241.9 5915.4 7495.3 12451.3

Source: ENIGH4 96
1/ Annual pesos per student

The total cost (student expenditure plus government subsidy) per student in primary public
school corresponds to about 35% of the private primary school cost. For students in lower and
upper secondary it represents 43% and 53%. respectively. On the other hand, the cost of tertiary
level is 13% higher in public schools as compared to private (see tables below). An interesting
question that arises is why the cost at tertiary level is higher in public than in private schools. Is it
because the subsidy is not being used efficientiv, or because the infrastructure (research institutes,
libraries, museums, entertainment centers, etc.) they offer is costly?

In the next section a technique is applied that will allow us to evaluate the impact of public
expenditures on household spending patterns.

Table 3. Individual Educational Expenditures" plus Subsidy in Public Schools by Poverty Status2'
Poverty Status Primary Lower Secondary Upper Secondary Tertiary
Extreme 2799 3266 5002 16970
Moderate 3267 3852 5489 16322
Non poor 3941 4626 6444 18629
Total 3268 3883 5686 17670
Source: ENIGH 96 and DGPPyP. SEP
"Fees/tuition/unforeseen expenses, services and materials, 2/ Annual pesos

Table 4. Individual Educational Expenditures" in Private Schools by Poverty Status2'
Poverty Status Primary Lower Secondary Upper Secondary Tertiary
Extreme 2295 2125 3717
Moderate 2390 1740 3191 1831
Non poor 9851 9922 11898 16334
Total 9387 9060 10640 15596
Source: ENIGH 96 and DGPPyP. SEP
li Feesituitioniunforeseen expenses. services and materials. 2iA Annual pesos
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The preliminary results on the pattern of individual expenditures with children in public
schools suggest that the burden on poor households can be substantial, and that it is unlikely that
a poor household would afford to attend a private school6.

3 ESTIMATING THE EFFECT OF GOVERNMENT SPENDING ON HOUSEHOLD EDUCATIONAL

EXPENDITURES

Looking at the impact of public educational expenditures by deciles, it is usually assumed that the
subsidy and the quality of education are uniformly the same for all income deciles. This is a
strong assumption that tends to minimize the distributional inequity within educational levels.
The Marginal Willingness to pay approach prevents this drawback and estimates a willingness to
pay equation for private school services corrected for self-selection bias, using standard Heckman
methodology. Appendix 2 reviews this methodology.

In analyzing the impact of public spending on household behavior, one could ask the
following questions: What would an average household h with a given set of characteristics (Xh)
be willing to spend on an individual child i with traits (Xc), if subsidized public education
facilities were not available? What would the household have "saved" by sending the child to
public schools instead of private schools? How large are these "savings" for various income
groups?

Intuitively, one would think that household "savings" could be estimated as the difference in
household education spending on public versus private schooling of children of comparable
characteristics. While the concept appears straightforward, the estimation is not. The challenge is
to ensure that these two groups of children are comparable. One can argue that due to observable
and unobservable factors, the two groups of children are in fact different. Examples of
mneasurable variables are family income and parents' education. Examples of unobserved
variables that can generate self-selection bias is preference for religious instruction, high rate of
return to quality due to child's exceptional intelligence, and taste for individualized instruction.
Lack of control for these unobservable factors would overstate the potential household "savings"
associated with the provision of subsidized public education. Households send their children to
private schools despite availability of public school places, because they want higher quality and
additional services that they cannot find in public schools.

The Heckman's methodology starts by estimating a probit equation. The probit equation or
step I (see appendix 2) has as dependent variable whether child i is attending private school
(value of 1) or public school (value of 0). The explanatory variables are per capita household
income, years of school of household head (hh), area (urban/rural), age, gender, number of rooms,
type of floor and number of children in household. The trigger variable that identifies the model
is the number of students per classroom, by type of education at municipal level. Table 5 provides
the results of the estimation.

6 An illustration of the disproportional burden of education on the poor can be obtained by comparing household expenditures on
education with non-food expenditures per capita.
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Table 5. Probit on Private School Attendance
Explanatory Coefficient Marginal
Variable Effect
Per capita income 0.78 * 0.064
Years of schooling of head 0.03 * 0.002
Area (rural) 0.80 * 0.046 +
Age 0.16 * 0.014
Age squared 0.00 * 0.000
Gender (female) -0.12 ** -0.010 +
Number of rooms 0.09 * 0.008
Floor (notfinishedfloor) 0.40 * 0.037 +
Sewage (not sewvage) 0.32 * 0.024 +
Number of Children -0.10 * -0.008
Trigger Variable -0.09 * -0.008
Constant -7.56 *

Source Own calculations based on ENIGH 96 and DGPyP, SEP
Significant at 5%

** Significant at 10%
Italics indicates the reference category for dichotomous variables
(+) dF/dx stands for the discrete change in the dummy variable from 0 to I

The first column on table 5 has the coefficient and the second shows the marginal effects as
estimated from the probit.7 Notice that all explanatory variables are significant at 5% level, except
for gender. In addition, all explanatory variables show the expected sign on the probability to
attend private school. For instance, the probability to attend private school is positively
influenced by per capita household income and area.

The household's willingness to pay for private education (Pv) of child i (step 2) in Heckman's
methodology is estimated using total educational expenditures on private schools (fees, tuition,
unforeseen expenses and school materials8) as dependent variable.9 Explanatory variables are
Mills' ratio and the variables from the probit estimation except the trigger variable'°.

Using the estimates from step 2 and step 3 and the mean of all explanatory variables, one can
compute the amount of money that households would be willing to pay for the child's private
education (MfMWPv, step 4) or public education (MM WPu, step 5). Notice that the difference
between A'fWPv and MMWPu measure the effect of the government provision of public schools
on the education spending behavior of an average household. Note that this difference reflects the
relative quality and payments (fees and unforeseen expenses) associated with public and private
schools.

Next, how large household "savings" is computed for different population subgroups by area,
poverty status, educational level and total educational expenditures by quantile.

Tables 1 through 9 in appendix 2 show the average values of the explanatory variables for the
different population subgroups. Beforesaid, these values are used to compute the marginal
willingness to pay corrected for self-selection bias."l

As indicated on table I in appendix 2, all the explanatory variables turned are significant in the
process of computing the marginal willingness to pay for public educational service except for
gender. In the case of private education, the relevant variables are income, years of schooling of
the head of the household and sewage.

' The marginal effect for continuous variables is the marginal effect as evaluated at the mean of the particular exogenous variable.
Dichotomous variables have been coded as 'o' or 'I', and the marginal effect ror such variables represents the impact of the
probability of having a I' value for the exogenous variable, as compared to a '' value, the other variables being held constant at their
mean values
'Included only those students with positive fees, tuition and unforeseen expenses.
9Step 3 uses public educational expenditures instead of private ones.
0 See appendix 2.
Note that it is not possible to compare directly actual average payments with the marginal willingness to pay since the later controls

for observed factors.
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Table 6. Effect of public schools provision on an average household education spending"
MMWPN 6274.88
MMWPu 1080.92

Effect or "savings" 5193.96

Source: Own calculation based on ENIGH 96
1/ Annual 1996 pesos

Assuming that there are no differences in the quality of education betveen a public and a
private school, it is seen in table 6 (after controlling for observed and unobserved factors) that
family's savings from sending a child to a public school amount to approximately $5,000 pesos
per year (0.56 minimum wages in 1996). In addition, the results suggest that such savings are
correlated with the schooling of the household head, location and number of children at home.

Now, assuming that the difference between private and public schools students' scores is only
10%, then, ninety percent of the effect or "savings" is due to relative payments and unforeseen
expenses. The rest will reflect the amount that the average child would have to pay for "quality
difference" in moving from a public to a private school.

The marginal willingness to pay desegregated by area is shown on table 7. Supposing that the
quality between public and private schools in both rural and urban areas is the same, then, it turns
out that the government provision of public schools is higher in urban areas than in rural areas.
This result could be explained among other things, by the following factors: (i) poor location of
public educational services; (ii) distance that an individual has to travel to the nearest school; (iii)
the population dispersion and lastly the opportunity cost of the children in rural areas.

On the other hand, assuming that there is not a quality difference between private-public
schools in rural areas and the quality difference between public-private schools in urban areas is a
little above 50%, the relative payments and unforeseen expenses would be the same in both areas.
Finally, assuming that the quality difference between public and private rural schools is zero but
the quality difference in urban areas is 10%, then the relative payments and unforeseen expenses
(as part of the "effect") in urban areas is higher than in rural areas (urban effect $4,016 pesos and
rural effect $2,245 pesos). In summary, such scenarios suggest that students in urban areas get a
larger share of the subsidy or "savings" from the government provision of educational services
compared to these in rural areas.

Table 7. Effect " of public schools provision on household education spending by area
Urban Rural

MMWPv 6459 2674
MMWPu 1438 429

Effect 5021 2245

Source: Own calculation based on ENIGH 96
1i Annual 1996 pesos

As shown on table 8, the government provision to public schools has a smaller impact on the
poor as compared to the non-poor. Notice on table 4 in appendix 2, that for both poor and non-
poor, gender is not important in the determination of the MMWPu, while per capita household
income, age, and number of children do have an impact. It is important to note that while the
education of the household head determines the MAfWPu for the poor, it does not affect it for the
non-poor. With respect to MlffWPv for poverty status, table 5 in appendix 2 shows that the
educational level of the household head affects the MAfWPv for both groups, while the per capita
household income does affect the non-poor. The age of the children impacts on the MMWPv of
the poor, but it does not have any effect on the non-poor. Finally, again gender is not important in
the MMWPv for the poor as well as the non-poor.

The analysis by poor/non-poor and region suggests the following: i) the non-poor and those in
urban areas get a large share of the subsidy or "savings" from the government provision of
education services; and ii) the valuation for private educational services is higher for the wealthy
as compared to for the poor. In light of these results, plausible alternatives for the government
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include: (i) to better target public educational services; (ii) charge a fee for public educational
services to the non-poor; and (iii) increase the quality of educational services for the poor.

Table 8. Effect "of public schools provision on household education spending by poverty status'2

Extreme Moderate Non Poor
vIMMWPv 2114.63 2963.22 7229.76
MMWPu 849.23 1241.22 1073.99
Effect 1265.40 1722.00 6155.77

Source: Own calculation based on ENIGH 96
1/ Annual 1996 pesos

As follows from table 6 in appendix 2, at the primary level, all explanatory variables turned
are significant for explaining the MMWPu. In lower secondary level, the variables household per
capita income. region, number of rooms, type of floor and number of children are important in the
determnination of the MMWPu. While for upper secondary instruction, household per capita
income and age are relevant. Interestingly, household per capita income is also a significant
variable in explaining MMWPv (see table 7 in appendix 2). This suggests that parent's valuation
for private educational services relies solely on income while for public educational services there
are other important factors in addition to income that determines MMWPu.

In table 9, the effect of government provision of school services is very similar for both
primary and lower secondary schooling level (basic education).13 This effect is higher in basic
education as compared to upper secondary or technical education. Assuming that the quality
difference between private and public schools is only 10% for all levels of education, relative
payments and unforeseen expenses ("savings") will be much higher in basic school as compared
to upper secondary level. For primary through upper secondary level, there is a positive
decreasing relationship between the payments difference (in private versus public schools) and
instruction level. Allowing such difference to be a proxy for quality, then, the quality difference
between private and public schools in primary level is 70%, in lower secondary is 60% and in
upper secondary is 50%. This indicates that quality differences are higher in primary level. The
remaining savings are due to payments and provisions.

Table 9. Effect" of public schools provision on household education spending by educational level
Pre Primary Lower Upper Technical

Primary Secondary Secondary Education
MMWPv 5856.12 6920.00 8024.88 7156.88 3688.08
MMWPu 880.36 714.68 1725.68 2541.96 2539.2
Effect 4975.76 6205-32 6299-2 4614.92 1148.88

Source: Own calculation based on ENIGH 96
1/Annual 1996 pesos

In addition to Least Squares Regression (LSR), quantile regressions'4 were computed to test
for robustness of the above results. The aim is to assess how large these "savings" are for various
educational expenditure groups. Results of this test indicate that the distribution of "savings"
might be right-skewed since the MMWPu, MMWPv and the savings effect, evaluated at the
median of the total educational expenditure distribution, are lower than in the LSR. Note that at
the median of the public educational expenditures distribution all explanatory variables are
significant for explaining MAMWPu (see table 8 in appendix 2). Yet, at the tails of this distribution,
variables such as gender, number of children and schooling of the household head are not
significant in explaining MMWPu.

12 If we assume that the income distribution for the extreme poor is uniform, therefore an average poor household will
get $9510.00 annual 1996 pesos (it is assumed that the household average size is 5 and that the povert) extreme line is
$317.00 monthly per capita 1996 pesos).
"The analysis was not performed for the tertiary level because the "trigger variable" was not available at that level of education.
'4 See appendix 3 for a brief review of the quantile regression technique.
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Another observation is that at the median and lower tail of the private educational expenditure
distribution, variables such as income, household head schooling and housing facilities are
important to determine the AMWPv. At the upper tail of the distribution, household per capita
income is the only relevant variable that determines MMWPv (table 9 in appendix 2).

Table 10. Effect" of public schools supply on household education spending through out the conditional'5

expenditure distribution
Quantile Quantile Quantile Quantile Quantile

0.1 0.25 0.5 0.75 0.9
MMWPv 1101.48 2843.56 5781 16291.04 39533.6
MMWPu 16.52 252.12 1636.2 6241.2 12897.04
Effect 1084.96 2591.44 4144.84 10049.88 26636.56

Source: Own calculation based on ENIGH 96
I/ Annual 1996 pesos

It is seen from the above analysis and from table 10 that those households with a high level of
educational expenditures receive the largest subsidv from public educational services. Given that
there is a strong positive relationship between educational expenditures and per capita household
income, a reasonable conclusion might be that the government should charge a fee to those in the
upper tail of the income distribution especially considering that the wealthy individuals have both
a high valuation for quality of schooling and are able to pay for the educational service.

4 FACTORS THATDETERMINE UPPER SECONDDARYENROLLAIENT

Next, the factors that determine enrollment in upper secondary school level are analyzed.)6 This is
done in order to assess which household and government variables affect enrollment and
retention at upper secondary level.

For purpose of the following analysis, the probability being modeled is enrollment in upper
secondary school for individuals age 15 to 19. the official school age for this level of education.
The child and household level variables are: (a) demographic variables, including the number of
babies, children, and adults, as well as the square of the number of babies, children, and adults,
the age of the household head and its square, and the household head gender: (b) the age and age
squared of the child; (c) education variables: the educational level of the head in categories (some
primary school, primary school completed, lower secondary complete, upper secondary complete
and higher); and (c) occupation variables: the household head's industrial sector of employment
and position occupied, as well as an indicator for the formal sector. The government variables are
measured at state level and include: federal expenditures in 1996 pesos per student at both the
basic and upper secondary school level and the number of teachers per thousand individuals in
age range 15-19.

Table I in appendix 4 presents the marginal effects as estimated from the probits for
enrollment at a national level as well as the impact of the exogenous variables across the income
distribution and through urban and rural areas. This is of interest in the exam of the impact of
government subsidies and schooling variables on the poor. If government concerns for equity are
translated into higher school enrollment, one might expect to see a stronger impact of government
transfers and a supply of educational services for the poorer income groups and rural areas, as
opposed to the relatively wealthy groups. Table I in appendix 4 also shows the probit regressions
results run separately on for the Poor' and "Wealthy" income groups, which in turn are formed
by the bottom 40 % and the top 40 % of the income distribution.

Conditional to per capita income, years of schooling of head, area (rural), age, age squared, gender. number of
rooms, type of floor, sewage, number of children, trigger variable.
16 For a review of factors that affect basic education enrollment, see WVorld Baik (1999). Government Programs and Povert in
Mexico, Green Cover.
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For the overall population, the probability of enrollment is positively influenced by head of
household's educational level after lower secondary, dwelling's services such as sewage and
household income per capita. Aside from being sewage an important indicator of family wealth,
the absence of sewage suggest the possible necessit) for children to be involved in a greater
number of household chores. The positive marginal effects from such variable increases by 7%
the probabilitv of enrollment.

Variables with a negative influence include student's age, female gender (not significant) and
family size. Note the 12 % negative impact of some primary schooling for the household head in
the poorer group, as compared to the statistically insignificant impact of this variable on
enrollment probability amongst the richer group. Similarly, household head income per capita has
a 5% positive impact on the probability of enrollment in urban areas, and the impact of household
head income per capita is absent among the rural.

Table 11. Determinants of Upper Secondary School Enrollment
Full Sample Poorest 40O Richest 40% Urban Rural

Probability of enrollment 0.66 0.49 0.82 0.73 0.39
Mean Income 7.44 6.63 8.14 7.56 7.03
Mean teachers 1.89 1.80 1.95 1.90 1.84
Income Elasticity 0.58 -1 .11 0.44 0.53 0.11
Teachers Elasticity 0.20 0.49 0.04 0.08 1.19

Source: Own calculations based on ENIGH 96

As can be seen on table 11. the probability of enrollment in upper secondary is much higher
for both the top 40% of the income distribution and in urban areas as compared to those in the
bottom 40% and in rural areas. The variable teachers (government effort) has a significant
marginal impact which is many times larger for the 'Poor' as compared to for the 'Wealthy' and
for rural areas as compared to urban areas. In elasticity terms, the teacher's variable is more
effective for the poor and for the rural areas by factors of 12 and 15, respectively. The differential
impact suggests that the goal of efficiency in terms of maximizing enrollments in upper
secondary school does not have a trade-off with the goals of greater equity of educational
opportunity. Lndeed, the above findings indicate that increases in enrollment will be more readily
obtained if resources are successfully targeted towards the poorer income group. It is of interest to
note the negligible impact of educational transfers, which could probably be explained by the null
variance of educational transfers among states. Investigation in this phenomenon would play an
important note in policy decisions regarding the allocation of resources in upper secondary.

5 CONVCLUSIONS

Preliminary evidence suggests that the burden of educational expenditures on poor households is
high. This finding suggest that actions aimed at increasing the participation of poor children
should comprise subsidies for secondary textbooks, scholarships for transports and schools
materials to reduce the burden on other schooling costs (i.e., unforeseen expenditures).

At primary level, non-poor students in public school spend four times the amount that extreme
poor students spend in education. While at the university level non-poor individuals spend 1.4
times as much as poor students. The public subsidy, compared to the average student expenditure,
is 2.8 times for primary level. 2.3 for lower secondary, 2.2 for upper secondary and 5.2 for
university.

The total cost (student expenditure plus government subsidy) per student in primary public
school corresponds to about 35% of the private primary school cost. For students in lower and
upper secondary it represents 43% and 53%, respectively. On the other hand, the cost of tertiary
level is 13% higher in public schools as compared to private
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Probability to attend private school is positively influenced by per capita household income,
number of house rooms, household head education level, and area (urban= I).

All explanatory variables are significant in the process of computing the marginal willingness
to pay for public education services except for gender. As one moved through the expenditures
distribution, gender, number of children and the schooling of the household head, are not
significant in explaining MMWPu at the tails of this distribution. Yet, at the median of the
distribution, these variables are relevant. The non-poor and urban students get the most of the
'savings" or effect from the public provision of school services at the basic education level. Our
results show that it is likely that a large share of the effect or "savings" in basic schooling are due
to differences in the quality of education between private and public schools.

There is a strong positive relationship between educational expenditures and per capita
household income. Then government should charge a fee to those in the upper tail of the income
distribution especially considering that the wealthy individuals have both a high valuation for
quality of schooling and are able to pay for the educational service

The analysis indicates that the age, schooling, sector of activity and income per capita of the
household head, as well as government effort (transfers or supply of teachers) are all relevant
variables in explaining the probability of enrollment in upper secondary level. Special attention
should be given to both the household head income per capita and the government's effort in light
of the large marginal effect it has on upper secondary enrollment, particularly on the poor.
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APPENDiX 1. ENROLLMENTS AND EXPENDITURES ON EDUCATION

Table 1. Enrollments by type of school, 1994

Education level Public Private Others Total
Primail 13,593,797 895.913 40,689 14.530.399
Lower Secondary 4,661,522 388.806 12,004 5.062.332
Upper Secondarv 2.386,758 778,587 49.385 3,214.730
Tertiary 1,461,189 530,754 1.503 1.993,446

Source: ENIGH 94

Table 2. Enrollments by type of school, 1996
Public Private Others Total

Primary 13,802,395 768.748 1.746 14,572,889
Lower Secondary 4,972,116 326,229 4,153 5.302,498
Upper Secondary 2,767,993 875,129 15,782 3,658.904
Tertiar, 1,459,820 580.962 7,680 2,048,462

Source: ENIGH 96

Table 3. Federal Expenditure (Thousands of 1996 constant pesos)
1994 1996

Primary 32.351,871 33.328,323
Lower Secondarv 15,508,552 13.394.898
Upper Secondary 11,916,903 10,884,850
Tertiary 23,688.868 21,651,986

Source: DGPPyP. SEP
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Table 4. Household Expenditure on Education by Poverty Status 4, 1996

Type of school Expenditures per student Educational Sample
size 3r

Fees/Unforeseen Services Materials " Total Expenditures (%)21

expenses
Private schools

Extreme 2063.7 29.8 842.4 2935.9 14.6 12

Moderate 1959.9 111.7 539.4 2611.0 11.1 50

Non poor 8216.8 632.7 2750.4 11599.9 16.7 499

Total 7662.3 584.6 2560.1 10807.0 16.6 561

Public schools

Extreme 147.0 5.3 304.4 114.2 6.3 2825

Moderate 365.9 24.9 648.0 259.7 7.0 2511

Non poor 876.6 113.8 1105.3 523.9 6.7 2544

Total 432.9 43.5 652.6 282.3 6.7 7880

Urban schools

Extreme 253.3 8.9 422.4 171.1 8.2 1186

Moderate 432.1 29.8 702.2 291.0 7.6 1867

Non poor 2454.3 227.6 1486.6 1042.1 10.5 2561

Total 1245.4 108.6 970.2 581.0 9.7 5614

Rural schools

Extreme 69.9 2.4 206.0 69.6 4.4 1651

Moderate 213.2 10.8 412.9 159.2 4.9 694

Non poor 417.7 58.2 724.9 300.2 4.5 482

Total 139.2 10.3 307.9 114.3 4.6 2827

Source: ENIGH 96
I/ Textbooks, stationery, etc.
2/ As percentage of household's expenditures
3/ Number of households
4/ Annual pesos per student

Table 5. Household Expenditure on Education by Pove.ty Status, 1996
Poverty Status Expenditures per student (%) Educational Services, Materials Number of

Fees/Unforesee Services Materials 1' Total Expenditures Expenditures Households
n expenses (e/

Urban schools

Extreme 37.0 1.3 61.7 100.0 8.2 5.1 1186

Moderate 37.1 2.6 60.3 100.0 7.6 4.8 1867

Non poor 58.9 5.5 35.7 100.0 10.5 4.3 2561

Total 53.6 4.7 41.7 100.0 9.7 4.5 5614

Rural schools

Extreme 25.1 0.8 74.0 100.0 4.4 3.3 1651

Moderate 33.5 1.7 64.8 100.0 4.9 3.2 694

Non poor 34.8 4.8 60.4 100.0 4.5 2.9 482

Total 30.4 2.3 67.3 100.0 4.6 3.2 2827

Source: ENIGH 96
1/ Textbooks, stationary, etc.
2/ As percentage of household's expenditures
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APPENDIX 2. EFFECT OF GOVERNMENT SPENDING ON HOUSEHOLD EDUCA TION
EXPENDITURES

2.1 MARGINAL WILLIGNESS TO PA YMETHODOLOGY'7

Step 1. Estimate the selection equation, using probit to analyze the factors determining
household choice between public and private school for child i:

(I) Yi = Y(xi. Zi)

where Yi = I if child i is in private school; 0 if public
Xi = a vector of independent variables such as father's income, parent's
education, household assets, location, age and sex of child, etc.
Zi = a trigger variable (to identify the whole model) that appears in this
selection equation but not in the willingness to pay equation (see below).

One can develop an underlying household utility maximization model to generate the
above specification.

Step 2. Estimate the household's willingness to pay for private education (Pv) of child i,
e.g.

(2) Pi = Pv(Xi, Afi, Ui)

where Pi = household willingness to pay for private education of child i
Mi = mill's ratio calculated from the above probit equation
Ui = error term with mean value zero

Step 3. Estimate the household's willingness to pay for public education (Pu) of child i,
e.g.

(3) Pi = Pu(Xi, M1i, Ui)

The following counterfactual exercise could then be done. Consider an average
child with mean values of Xi = xi and Mi = mi. What would his household be willing to
spend for his private education?

Step 4. Using eq. 2 and plugging the mean value of Xi and Mi, the willingness to pay Pi
for private education could be estimated. Denote estimate as MeanPVi .This is different
from the actual observed mean Pv, which is the average for the self-selected sample of
private school children.

Similarly, one could ask of such an average child: What would his household be
willing to spend for public education? To answer this question:

'' Vicente Paqueo and Lopez-Acevedo(1999). Methodological Note, mimeo
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Step 5. Using eq. 3 and plugging the mean value of Xi and Mi, we get an estimate of the
amount of money the household would be willing to pay for the child's public education.
Denote estimate as MeanPUi. Again this will be different from the observed average
education spending of households for children in public schools. which would reflect the
behavior of a self-selected sample of users of public education.

Step 6. Take the difference between MeanPVi and MeanPUi to measure the effect of the
government provision of public schools on the education spending behavior of an average
household.

Note that this difference would reflect the relative quality and payments (fees and
contributions) associated with public and private schools. We can calculate this effect for
various income groups by plugging their respective mean values for Xi and Mi into eqs.
1-3.

A key question in this type of analysis is the availability of the trigger variable (Zi)
to identify the model, which can be the provincial average learning achievement score of
public schools relative to that of private schools, as index of the relative quality of these
two types of schools.

2.2. TABLES

Table 1. Household Expenditures on Educational Service
Public Service Private Service

Explanatories variables Coef. Mean NILW. to P. Explanatories variables Coef. Nlean M.W. to P.

Log Nat per capita H income 0.76 * 7.21 5.46 Log Nat per capita H income 0.57 " 8 30 4.69

Years of Schooling of HH 0.01 * 5 91 0.05 Years of Schooling of HH 0.02 * 10 11 0.19
Region (rural) 0.66 4 0.77 0.50 Region (rural) 0.06 0.97 0.06

Age 0.12 * 11.12 1.30 Age 0.02 13.62 032

Squared Age 0.00 * 143.74 -0.35 Squared Age 0.00 222 68 -0.13

Gender (female) -0 04 0.53 -0.02 Gender (female) 0.05 0.46 0.02

Number of rooms 0.09 * 2.91 0.27 Number of rooms -0.02 4.16 -0.08

Floor (norfinishedfloor) 0.22 * 0.27 0.06 Floor (notfinishedfloor) 0.02 0.71 0.01

Sewage (not sewage) 0.26 * 0.66 0.17 Sewage (not sewage) 0.48 0.94 045

Number of Children -0.12 * 235 -0 29 Number of Children -0.02 2.00 -0.04

Mill's Ratio 0.45 * 2.47 1.12 Mill's Ratio -0.01 0.87 -0.01

Constant -2.67 * -2.67 Constant 1.87 ' 1.87

Dependent Variable: Dependent Variable

Log Nat Expenditure 5.60 5 60 Log Nat Expenditure 7 32 7.36
Evaluated in pesos 270.64 270.23 Evaluated in pesos 1506.59 1568 72
R 2 0042 R2 035

Source Own calculations based on ENIGH 96 and DGPyP, SEP
I Significant at 5%, ** Significant at 10%
Italics: Reference category
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Table 2. Household Expenditure on Educational Public Service by Area
Urban Rural

Explanatories variables Coef. Mean M.W. to P. Coef. Mean M.W. to P.
Log Nat per capita income 0.65 * 7.4 4.84 0.97 * 6.6 6.38
Years of Schooling ofHH 0.02 * 6.7 0.12 -0.02 3.2 -0.06
Age 0.11 * 11.4 1.30 0.09 * 10.2 0.94
Squared Age 0.00 * 151.3 -0.35 0.00 119.0 -0.10
Gender (female) -0.02 0.5 -0.01 -0.09 0.5 -0.04
Numberofrooms 0.08 * 3.1 0.24 0.18 * 2.2 0.39
Floor (notfinishedfloor) 0.29 * 0.3 0.10 -0.05 0.1 0.00
Sewage (not sewage) 0.25 * 0.8 0.20 0.26 * 0.2 0.04
Number of Children -0.09 * 2.3 -0.20 -0.21 t 2.5 -0.52
Mill's Ratio 0.47 * 2.2 1.04 0.38 * 3.3 1.25
Constant -139 * -1.39 -3.60 * -3.60
Dependent Variable:
Log Nat Expenditure 5.9 5.88 4.7 4.68
Evaluated in pesos 359.70 359.57 106.90 107.31
Source: Own calculations based on ENIGH 96 and DGPyP, SEP
* Significant at 5%, 1* Significant at 10%

Table 3. Household Expenditure on Educational Private Service by Area
Urban Rural

Explanatories variables Coef. Mean M.W. to P. Coef. Mean M.W. to P.
Log Nat per capita income 0.58 * 8.3 4.81 0.42 * 7.34943 3.065
Years of Schooling of HH 0.02 * 10.3 0.20 0.01 4.92671 0.050
Age 0.02 13.5 0.33 0.19 * 17.2694 3.366
Squared Age 0.00 219.3 -0.13 0.00 319.836 -1.303
Gender (female) 0.06 0.5 0.03 -0.40 * 0.41872 -0.166
Number of rooms -0.02 4.2 -0.10 -0.04 3.10346 -0.123
Floor (notfinishedfloor) 0.04 0.7 0.03 -0.51 * 0.22027 -0.113
Sewage (not sewage) 0.62 * 1.0 0.59 0.46 0.41467 0.190
Number of Children -0.03 2.0 -0.05 -0.16 2.53821 -0.394
Mill's Ratio 0.01 0.8 0.01 0.15 1.94875 0.300
Constant 1.68 * 1.68 1.63 1.634
Dependent Variable
Log Nat Expenditure 7.3 7.39 6.54069 6.50
Evaluated in pesos 1548.0 1614.7 692.8 668.4
Source: Own calculations based on ENIGH 96 and DGPyP, SEP
* Significant at 5%, ** Significant at 10%

Table 4. Household Expenditure on Educational Public Service by Povery St tus

Exteme Moderate No Poor
Explanatory variables Coef. Mean M.W. to P. Coef. Mean M.W. to P. CoeL. Mean M.W. to P.
Log Nat per capita income 0.64 * 6.49 4.14 0.47 * 7.22 3.41 0.84 * 7.42 6.25
Years of Schooling of HH 0.03 * 4.39 0.15 0.02 * 6.02 0.14 0.00 6.30 -0.02
Region (rural) Dropped 1.00 0.00 dropped 1.00 0.00 0.47 * 0.56 0.27
Age 0.10 10.45 1.06 0.14 * 11.08 1.53 0.10 * 11.34 1.17
Squared Age 0.00 121.76 -0.14 0.00 * 138.78 -0.41 0.00 * 153.21 -0.34
Gender -0.08 0.54 -0.04 -0.01 0.54 -0.01 -0.04 0.51 -0.02
Number of rooms 0.02 2.43 0.06 0.1 l * 2.90 0.33 0.11 * 3.07 0.35
Floor (no:finishedfloor) -0.03 0.11 0.00 0.29 * 0.26 0.07 0.24 * 0.33 0.08
Sewage (not sewage) 0.45 * 0.60 0.27 0.06 0.79 0.05 0.33 * 0.60 0.19
Number of Children -0.12 * 2.71 -0.33 -0.07 * 2.27 -0.16 -0.15 * 2.29 -0.34
Mill's Ratio 0.48 * 3.01 1.45 0.43 * 2.39 1.03 0.43 * 2.36 1.02
Constant -1.26 -1.26 -0.25 -0.25 -3.02 * -3.02
Dependent Variable
Log Nat Expenditure 5.36 5.36 5.74 5.74 5.60 5.59
Evaluated in pesos 212.79 212.31 310.30 310.06 269.12 268.50
Source: Own calculations based on ENIGH 96 and DGPyP, SEP
* Significant at 5%, ** Significant at 10%
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Table 5. Household Expenditure on Educational Private Service by Povery St tus

Exteme Moderate No Poor
Explanatory variables Coef. Mean M.W. to P. Coef. Mean M.W. to P. Co MeanMW. to P.

Log Nat per capita income -1.14 6-55 -7.43 0.43 7-30 3.12 0.59 * 8.52 5.02
Years of Schooling ofHH 0.22 ** 5.40 1.20 -0.06 ** 5.63 -0.32 0.02 * 10.96 0.19
Region (rural) Dropped 1.00 0.00 Dropped 1.00 0.00 -0.09 0.96 -0.08
Age 1.25 ** 14.61 18.21 0.13 * 16.47 2.15 0.01 13.17 0.19
Squared Age -0.05 * 230.96 -12.11 0.00 * 305.14 -1.18 0.00 210.31 -0.06
Gender 0.43 0.25 0.11 0.02 0.43 0.01 0.05 0.48 0.03
Number of rooms 0.76 3.08 2.33 0.07 2.97 0.21 -0.02 4.38 -0.09
Floor (notfinislhed floor) -1.57 ** 0.49 -0.77 -0.37 * 0.36 -0.14 0.06 0.77 0.05
Sewage (not seweage) 1.29 0.86 1.11 0.45 0.80 0.36 0.71 * 0.96 0.68
Number of Children -0.64 2.09 -1.33 -0.20 * 1.95 -0.39 0.00 2.00 -0.01
Mill's Ratio -0.57 2.18 -1.24 -0.20 1.39 -0.27 -0.02 0.77 -0.02
Constant 6.19 6.19 3.05 3.05 1.62 * 1.62
Dependent Variable
Log Nat Expenditure 6.61 6.27 6.59 6.61 7.45 7.50
Evaluated in pesos 745.90 528.66 726.01 740.81 1725.7 1807.44
Source: Own calculations based on ENIGH 96 and DGPyP. SEP
* Significant at 5%, ** Significant at 10%

Table 6. Household Expenditure on Educational Public Service by Type of Education
Pre Primary Primary Lower Secondary Upper Secondary Technical Education

Explanatory variables CoeL Mean NI.W. to P. Coef. Mean MNW. to P. CoeL lean M.W. to P. CoeE Mean MW. to P. Coe. Mean NI.W. to P.
Log Nat per capita income 0.83 7 20 5 98 0.79 7.05 5.53 0.50 7.33 3 63 0.18 7.63 1.36 0.50 7.56 3.78
YearsofSchoolirgofHH 002 614 010 0.01 5.40 0.07 -0ol 6.17 -0.03 -0.01 7.47 -006 0.01 6 12 4009
Region (rural) 0.71 066 0.47 0.64 0.71 0.45 0.55 0.83 0.45 0.05 0.89 005 .0.30 092 -0.28
Age -1.29 4 99 -6 45 0.07 8.91 0 62 -0.05 13.56 -0.66 -0.09 17.26 -1.49 -0.07 20 03 -1 49
Squared Age 0.13 2493 3.19 0.00 84.08 -0.16 0.00 18734 -0.03 0.00 311.73 022 0.00 44999 0.46
Gender (female) 0.08 053 0.04 -0.09 0.52 -0.04 -0.01 0.53 -0.01 0.12 0.59 0.07 0.39 0.38 0.15
Number of rooms 0.09 2.68 0.24 0.08 2.62 0 22 0.07 3.20 0.22 0.02 3.65 0 08 0. 1I 3.47 0.39
Floor (norfloorlinished) 0.19 0.22 0.04 0.09 0.23 002 0.38 0.32 0.12 0.15 0.39 0.06 007 0.35 -003
Sewage (not sewage) 0.22 0.58 0.13 0.31 058 0.18 015 0.73 0.11 -0.04 0.83 -004 .0.45 0.82 .0.37
Num. Children -004 1.96 -0.08 -0.10 2.45 -0.25 -0.14 238 -0.33 0.02 2.19 0.05 0.03 1 87 0.06
Mtills Ratio 0.58 2.59 151 0.39 2.56 0.99 0.26 2.44 0.64 -0.05 2 22 -0.11 003 1 75 0.06
Constant 0 22 0 22 -2.45 -2.45 1.95 1 95 6.27 6 27 3.81 3.81
Dependent Variable
Log Nat Expenditure 5.39 5 39 5 19 5.19 6.07 6.07 6 46 6 45 6.39 6.45
E.valuatedminpesos 220.09 220.09 178.67 178.67 43142 431.42 636.77 635.49 59692 634.80
Source O%n calculations based on ENIGH 96 and DGPyP, SEP

Figures in bold are significant at 5%

Table 7. Household Expenditure on Educational Private Service by Type of Education
Pre Primary Primary Lower Secondary Upper Secondary Technical Education

Explanatory variables Coef. Mean MW. to P. Coe(. Mean MW. toP. Coef. Mean M.W. to P. Coef. Mean M.W. to P. Coef. Mean M.W. to P.
Log Nat per capita income 0.81 8.36 6.79 0.39 8.54 330 0.67 8.43 5.67 0.45 832 3.71 0.33 769 2 53
Years ofSchoolingofHH -0.03 1224 .040 002 11.99 022 -001 1037 -006 0.03 954 0.28 001 647 0.10
Region (rural) 1.41 098 1.38 D 100 000 -016 097 -0.15 0.15 095 014 -016 093 -015
Age D 5.00 000 0.18 8.47 153 -009 1407 -1.27 -0 17 17.39 .2.94 -0.14 2041 -285
Squared Age D 25.00 0.00 -001 7486 -080 000 207.27 010 0.00 309.31 080 0.00 45293 1.16
Gender (female) 0.01 052 0.00 0.08 048 0.04 002 0.47 0.01 0 17 0.49 008 0 17 0.35 006
Numberofrooins 0.16 3.66 0.58 -0.06 4.41 -029 -0.04 437 -0 17 -0.05 4.38 -020 0.01 341 0.05
Floor (noffloorfioished) 017 071 012 -0.01 080 -0ol -0.25 0.81 -0.20 0.00 0.75 000 0.02 0.40 0ol
Sewage (not L.-eage) 1.06 0.91 0.97 1.30 0.98 1 28 044 0.95 0.42 0.44 0.93 0.41 008 0.85 006
Num Children 0 25 1 63 0 42 000 2 04 000 000 2.10 0.00 0 04 1 94 0.09 -0.11 2 08 -0 23
Mills Ratio 0.37 094 034 -032 096 -0.31 -003 0.94 -0.03 -0.19 076 -014 0.40 077 031
Constant -2.92 -2.92 2 5 1 2 51 3.29 3.29 5.27 5 27 5.77 5 77
Dependent Variable
Log Nat Expenditure 7.21 7.29 7.44 7 46 7 50 7 60 7.48 7.49 6 74 6.83
Evaluated in pesos 13537 1464.03 1699.5 1730.00 1814.2 2006.22 17766 1789.22 84365 922.02
Source Own calculations based on ENIGH 96 and DGPyP, SEP
' Figures iti bold are significant at 5%
D=variable dropped
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Table 8. Quantile Analysis of Household Expenditure on Educational Public Service
Quantile regression 0.01 Quantile regression 0.50 Quantile regression 0.90

Explanatories variables Coef. Q 0.10 M.W. to P. Coef. Q 0.50 M.W. to P. Coef. Q 0.90 M.W. to P.
Log Nat per capita H income 0.82 * 6.27 5.11 0.72 * 7.22 5.22 0.51 * 8.17 4.14
Years of Schooling of HH 0.00 0.00 0.00 0.01 * 6.00 0.08 0.02 * 12.00 0.24
Region (rural) 0.80 * 0.00 0.00 0.64 * 1.00 0.64 0.37 * 1.00 0.37
Age 0.16 * 6.00 0.98 0.13 * 11.00 1.44 0.12 * 16.00 1.92
Squared Age 0.00 * 36.00 -0.13 0.00 * 121.00 -0.31 0.00 * 256.00 -0.58
Gender (female) 0.05 0.00 0.00 -0.06 * 1.00 -0.06 0.02 1.00 0.02
Number of rooms 0.06 * 1.00 0.06 0.09 * 3.00 0.28 0.07 * 5.00 0.33
Floor (notfinishedfloor) 0.43 * 0.00 0.00 0.21 * 0.00 0.00 0.13 * 1.00 0.13
Sewage (not sewage) 0.42 * 0.00 0.00 0.22 * 1.00 0.22 0.14 * 1.00 0.14
Number ofChildren -0.02 1.00 -0.02 -0.11 * 2.00 -0.23 -0.11 * 4.00 -0.44
Mill's Ratio 0.59 * 1.30 0.77 0.41 * 2.45 1.01 0.22 * 3.68 0.81
Constant -5.35 * -5.35 -2.28 * -2.28 1.00 * 1.00
Dependent Variable
Log Nat Expenditure 4.01 1.42 5.79 6.01 6.98 8.08
Evaluated in pesos 54.91 4.13 326.44 409.05 1075.65 3224.26
Source: Own calculations based on ENIGH 96 and DGPvP, SEP
* Significantat 5%, ** Significant at 10%

Table 9. Quantile Analysis of Household Expenditure on Educational Private Service
Quantile regression 0.01 Quantile regression 0.50 Quantile regression 0.90

Explanatories variables Coef. Q 0.10 M.W. to P. Coef. Q .50 0M.W. to P. Coef. Q 0.90 M.W. to P.
Log Nat per capita H income 0.50 * 7.24 3.64 0.53 * 8.30 4.39 0.72 * 9.40 6.79
Years of Schooling of HH 0.04 * 3.00 0.13 0.03 * 9.00 0.25 0.00 16.50 0.00
Region (rural) -0.27 1.00 -0.27 -0.18 1.00 -0.18 0.35 1.00 0.35
Age 0.10 * 6.00 0.58 0.03 * 14.00 0.44 0.00 20.00 0.08
Squared Age 0.00 * 36.00 -0.11 0.00 * 196.00 -0.17 0.00 400.00 0.02
Gender (female) -0.10 0.00 0.00 0.08 0.00 0.00 0.10 1.00 0.10
Numberofrooms -0.04 2.00 -0.08 0.03 4.00 0.10 0.01 6.00 0.06
Floor (not finishedfloor) -0.12 0.00 0.00 0.03 1.00 0.03 0.15 1.00 0.15
Sewage (not sewage) 0.71 * 1.00 0.71 0.39* 1.00 0.39 -0.16 1.00 -0.16
Number of Children 0.09 1.00 0.09 -0.06 2.00 -0.11 -0.02 3.00 -0.06
Mill's Ratio -0.06 0.17 -0.01 0.06 0.75 0.05 -0.03 1.71 -0.06
Constant 0.94 0.94 2.09 * 2.09 1.93 * 1.93
Dependent Variable
Log Nat Expenditure 6.13 5.62 7.31 7.28 8.61 9.20
Evaluated in pesos 460.01 275.37 1497.22 1445.25 5490.24 9883.40
Source: Own calculations based on ENIGH 96 and DGPyP, SEP
* Significant at 5%, ** Significant at 10%
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APPENDIX 3 QUANTILE REGRESSION MODELS

This kind of regression model has some desirable characteristics, especially when
one is interested in the analysis of certain variable throughout its distribution. The main
features of the quantile regression models can be summarized as follows:

i) The model can be used to characterize the entire conditional distribution of the
dependent variable;

ii) The quantile regression objective function is a weighted sum of absolute
deviations, which gives a robust measure of location, so that the estimated
coefficient vector is non sensitive to outlier observations of dependent variable;

iii) When the error term is non-normal, quantile regression estimators may be more
efficient than least squares estimators; and,

iv) Different solutions at distinct quantiles may be interpreted as differences in the
responses of the dependent variable to changes in the independent variables at
various points in the conditional distribution of the dependent variable [see
Buchinsky (1998)].

Assume that earnings, or other monetary variable, (Ye) depends on a set of
independent variables Xi, such as that function can be written as a quantile regression.
Then, we have

log Y, X=MO + Po

with Quanto (log Y,IXi)= X436 (i= 1,...,n)

Where ,Bo and X, are Kx I vectors, and Xi/- I;
Quanto (log YjX) denotes the Oth conditional quantile of Y given X;
Also letfm,(LX) denote the density of pe given X [it follows that Quant(pe.LX)=O].

Note that the X, vector may include a set of explanatory dummy variables as well as some
controls. For an extensive review see Buchinsky (1994).
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APPE,VDIx 4. DECOMPOSITION OF THE FACTORS THAT DETERMINE ENROLLMENT

Table 1. Determinants of Upper Secondary School Enrollment
Full Sample Poorest 40% Richest 40% Urban Rural

Variables Miarginal Level Marginal Level Marginal Level Marginal Level Marginal Level
Effect Sign. Effect Sign. Effect sign. effect sign. Effect sign.

Individuals Characteristics
Age 0.78 0.02 1 58 0.01 0.08 0.85 0.43 0.21 1.44 0.04

Age Square -003 0.01 -005 0.00 -0.01 067 -0.02 0.12 -0.05 0.03

Female Gender -0.02 039 -0.04 0.30 -0.02 0.45 -0.02 0.41 0.00 0.98

Head of Household (HH) Characteristics
HH Age 0 02 0.00 -0 01 0.40 0.03 0.00 0.02 0.00 0.02 0.08

HH Age square 0.00 0 00 0.00 0.26 0.00 0.00 0.00 0.00 0.00 0.09

HH female gender 0.06 0.05 0.06 0.32 0.06 0.09 0.02 0.52 0.24 0.00

HH Some Primary -0.06 0.06 -0.12 0.02 0.03 0.58 -0.01 0.84 -0.22 0.00

HH Primary complete 0.05 0.14 0.01 0.90 0.10 0.03 0.05 0.14 -0.04 0.58

HH L-Secondary complete 0 16 0.00 0.10 0.19 0.15 0.00 0.14 0.00 0.03 0.77
HH U-Secondary or higher 0.29 0.00 0.32 0.01 0.26 0.00 0.26 0.00 0.33 0.09

Agriculture/Mining 0.04 0.61 -0.28 0.06 0.14 0.09 0.08 0.30 -0.17 0.38

Manufacturing -0.12 000 -0 14 004 -0.08 0 10 0.04 0.44 -0.13 0.10
Utilities -0 03 0 41 0.01 0.90 -0 01 0 88 -0.01 0 71 -0.14 0.18

Commerce 0.00 092 -0 12 0.08 008 0 12 0.03 0.54 -0.08 0.44

Transports/Communications 0.01 0.85 0.03 0 69 0.04 0.33 0.03 0.33 -0.11 0.28

Financial Services -001 0.83 0.02 0.83 0.06 021 0.00 0.97 -005 0.75

Services -0.03 0 78 -0.33 0.22 0.09 0.45 -0.02 0.89 -0.09 0.79

Agricultural Worker 0 03 0 53 -0 02 0.80 0 17 0.02 0 05 0.50 -0.09 0.29

Business Owner 0.04 029 0.24 0.01 -0 10 004 0.05 0.23 0.04 0.65

Self Employed 003 0.69 -0.22 0.17 0.14 0.08 0.05 0.55 -0.02 0.92

Fomial worker 002 0.77 -0.20 0.21 0.11 0.31 0.03 0.66 -003 0.88

Dwelling Characteristics

Electrified -0.03 060 -001 0.95 -0.11 0.34 -0.13 0.10 0.08 038

Sewage 0.07 0.00 008 0.05 0.12 001 0.05 008 0.08 0.13

Family Characteristics
Number of babies -0.06 002 -0.02 0.58 -0.18 000 -0.05 0.13 -0.04 0.40

Number of babies square 001 0.56 -0.01 0.58 0.06 0.02 0.00 1.00 0.01 0.67

Number of children 0.03 0.15 0.04 0.34 0.04 0.25 0.01 0.56 0.08 0.09

Numberofchildrensquare -0.01 003 -0.01 0.10 -0.01 0.31 -0.01 0.17 -0.02 0.05

Number of Adults 0.01 073 0.06 0.41 -0.01 0.75 -0.01 0.86 0.08 0.39

Number of Adults square 0.00 0.30 -0.01 0.14 0.00 0.86 0.00 0.62 -0.01 0.20
HH income per capita 0.05 0.00 0.05 0.01 0.01 0.88

Government Effort
Teachers per I000 15-19 years 0.07 0.00 0 13 0.01 0.02 052 0.03 0.19 0.25 0.00
old population

Federal Expenditure 0.00 0 33 0.00 0.08 0 00 0.44 0.00 0.93 0.00 0.04

Source: Own calculation based on ENIGH 96
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Abstract

Enrollment rates for upper secondary and tertiary levels are extremely low in Mexico. Moreover, Mexico's
performance on this issue has been very low in regards to an international context. Quality of education is
also low and the students have had poor learning abilities at these educational levels. In addition, there has
been institutional factors that impede students to choose their best option. In fact, at times information has
been presented in a confusing way, distorting the student's choice. Furthermore, the curricula diversity has
made the transition difficult from one program to another instead of providing mobility throughout the
fields. The syllabus is very rigid and does not allow lateral outlets into the labor market for those who do
not desire to continue studying or want to work and study.

With regard to higher educational provision, public institutions are still providing the major percentage
of total upper secondary and university education supply. However, both the public institution's effort and
their high relative participation in the supply do not seem to be enough. Government should target its
financial assistance to those students academically qualified but whose financial conditions limit their
opportunities for higher education. This paper argues that public funds should be reallocated in order to
create a decentralized structure that would provide that kind of financial assistance, i.e. regional public
agencies that manage their own resources.
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INTRODUCTION

Research has shown that the rates of return to education for basic educational levels have not
changed significantly in the last ten years. Conversely, the rates of return to education for upper
secondary and university educational levels have increased dramatically2. In addition, the
enrollment rates both for upper secondary and for tertiary education are too low. That is, while
primary and lower secondary educational levels show high enrollment rates (about 95 and 60
percent for primary and lower secondary respectively), higher education levels display much
lower enrollment rates (about 36 and 12 percent for upper secondary and university respectively).
Moreover, household head's age, his schooling, his sector of activity, household per capita
income, and government effort seem all relevant variables in explaining the probability of
enrollment in upper secondary (a requirement to reach tertiary education)3. Hence, the interaction
of educational demand factors and educational supply factors determines school enrollment.

In light of the above results, a natural step is to investigate some specific educational policy
aspects, which may have a significant impact on the individual's decision-making of whether to
continue or not studying. This decision-making might bring a change in the skilled labor supply,
and then a change in the earnings of skilled labor relative to unskilled labor. Consequently, a
change in earnings distribution may occur. Finally, since there seems to be a problem with
enrollment for higher educational levels, this paper examines such specific educational policy
aspects particularly for upper secondary and university educational levels.

Thus, this study addresses the following questions: What is the structure of upper secondary
and tertiary education in Mexico? What is the enrollment rate for these educational levels? How
do these numbers compare with other countries? What is the quality status of students that have
finished lower secondary educational level and want to reach higher educational levels? What are
the program's options that these students have? Is this information readily available or fully
disseminated? Can students from low-income families get any credit or loan to finance their
higher education in Mexico? What is the international experience in this respect?

This paper is structured as follows: Section I covers the system organization, length of studies
and enrollment. Section TI examines the quality of education in upper secondary and tertiary
instruction; it also describes the process of professional quality certification, as well as procedures
and criteria used to assign places. Section III examines the dissemination of study programs, the
limited promotion of study programs, their contents, and curricular diversity. Section IV analyzes
the available grants or financial support for upper secondary and tertiary schooling and
scholarships' assignation criteria in public and private schools. Finally, Section V presents the
concluding remarks.

L. UPPER SECONDARYAND TERTIARYSYSTEM ORGANIZA TIONAND ENROLLMENT RA TES

Upper Secondary System Organization and Enrollment Rate

The age group, which typically attends upper secondary education, is from 15 to 18 years old.
Upper secondary education includes General Baccalaureate, Technical Baccalaureate and
Pedagogical Baccalaureate, as well as professional education not requiring upper-secondary
degrees (technicians). On the other hand, while general curriculum provides studies in all areas of
knowledge, technological curriculum provides, in addition to the general baccalaureate education,
training as a technician. Figure 1 shows this upper secondary educational structure.

2 Lopez Acevedo, Gladys and Angel Salinas (1999a).
3Lopez Acevedo, Gladys and Angel Salinas (1999b).
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Figure I Structure of Upper Secondary and Tertiary Schooling
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Programs and study at this level take from two to three years, depending on the program and
the type of institution. Once the studies are completed a certificate is obtained. This certificate
permits the student to continue into tertiary education level. At upper secondary there is a bivalent
option, which allows students both to be certified as a middle professional technician and to have
access to the labor market.

The general upper secondary widens and consolidates lower secondary education and prepares
the student to choose a professional career. As shown on figure 1, the upper secondary education
level allows access to tertiary education, either the Bachelor Degree (Teacher's School,
University and Technological) or Higher Technical Degree (Technological University), the
technician being inserted into the labor market.
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Table 1. Enrollment in Upper Secondary Education by type of school 1997
(Upper-Secondary and Middle Professional)

Support Enrollment Percentage enrollment
Federal (SEIT, SESIC) 1,015,636 39%

* General Upper-secondary 20,781 0.8%
* Upper-secondary by cooperation 68,441 2.6%

* Preparatory 83,946 3.2%

* Technical Upper-secondary 597,416 22.9%

* Technician (CETIS and CBTIS) 45,073 1.7%
* Technician CONALEP 197,906 7.6%

• Technician (Others) 2,073 0.08%
State 703,515 27%
Autonomous (University) 374,201 14.3%
Private 512.747 19.7%

Total 2,606,099 100%

Source: SEP, "Compendio Estadistico por Entidad Federativa 1997", DGPPP.

Upper secondary level is covered by federal, state, autonomous and private educational
institutions. Table I shows that public schools covered 80.3 percent of enrollment in 1997. On the
other hand, it is important to note that the general upper-secondary education is administered
under the care of the Under Ministry for Tertiary Education and Scientific Research (SESIC),
while the technical upper secondary education is administered by the Under Ministry for
Technological Education and Research (SEIT).4

With respect to the student body, figure 2 shows the enrollment rate for the upper secondary
level from various sources.5 As it can be seen all estimates are between 32 and 40 percent.
Additionally, both ENIGH and SEP estimates present the same tendency: an increase in the
enrollment rate from 1994 to 1996. Although there has been an improvement on this issue, one
has to put this in an international context.

4 Autonomous and State Universities also offer the service.
5In the ENIGH estimates the age group is 15 to 17 years, while in the SEP estimates is 16 to 18. OCDE estimate
includes only the group of 17 years old.
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Figure 2
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As it is shown on figure 3, while the highest income countries have an enrollment rate of 75
percent or higher, Mexico is rated as being last in place, just before Turkey. These results point
out to an educational deficit in the production of potential graduate students.

Figure 3
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According to the Informe de Labores (1997) from Sep, in 1997 1.25 million of students
graduated from lower secondary education and 1.18. million registered in upper secondary for the
school cycle 97-98. Thus, '94.4 percent of the graduates from lower secondary education
continued to upper secondary level. However, this conclusion is unwarranted since Lopez-
Acevedo and Salinas (1999b) show that the probability of enrollment to upper-secondary level is
about 66 percent at national level and only 39 percent in rural areas.6

Tertiary Educational System Organization and Enrollment Rate

Tertiary education is accessible after upper-secondary or equivalent studies. Instruction is
provided by universities, (autonomous, state or technological); technological institutions (federal
or state), teachers' schools (teacher's training) including studies at bachelor degree level, graduate
(specialty, master degree and doctorate) terminal options before the bachelor degree (higher
technical, specialty) and normal education in all its levels and specialties. Figure 4 shows the
tertiary educational structure.

Figure 4. Tertiary Educational Strucctre
Labor Market
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Upper Secondary Education

The age group attending tertiary education is from 19 to 24 years old. This educational service
is administrated by SEIT for Federal Technological .and State Institutes. Autonomous, State,
Technological and Private Universities also offer tertiary education services. According to the
"Informe de Labores 1997-1998", 26.5 percent of enrollment, equivalent to 458.6 thousand
students, attended private institutions (see table 2). The remaining, 1.26 million, were distributed
in public institutions as follows:

6
The probability being modeled is enrollment in upper secondary school for individuals age 15 to 19 and conditional to

lower secondary completion.
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Table 2. Public Enrolment in Tertiary Education 1997-1998
Normal, Bachelor and Graduate

Institution 97-98
Autonomous Universities* 799,600
Technological Institutes 196,700
Technological Universities 11,800

Normal School 145,800
Other tertiary education institutions 115,000
Total Public 1,268,900

Source: SEP "Inforne de Labores 1997-1998"
*Includes UnivMrsities of Guadalajara, Guanajuato and Veracruz

With regards to enrollment rate, this educational level has displayed a very low performance,
i.e. given that the national population for this age group was 11.51 million (CONAPO) and the
enrollment of tertiary education for this same age group was 1.168 million of students in 1997,'
consequently the enrollment rate just reached the 10.1 percent in that year.

Alternatively, the Mexican position in relation to other countries in this educational level is not
much better. Figure 5 shows that the enrollment rate in the highest income countries is 2 or 3
times Mexico's enrollment rate for tertiary education. Moreover, since the Mexican economy is
ranked as a middle-income country and the average- enrollment rates for tertiary education in
OCDE countries and in middle-income countries are 51% and 21%, respectively', we can
conclude that the service coverage in Mexico in tertiary education has shown a very low
performance.

Figure 5
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7 The World Bank Group (1995)
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II THE QUALITY OF EDUCATION AND ACCESS TO UPPER SECONDARY AND TERTIARY
EDUCATIONAL LEVELS

The quality of education might play an important role in earnings distribution because of several
reasons. One of them is the quality level in basic educational services, which might facilitate the
entrance into higher educational levels. This factor would perform negatively if there were
significant differences in the quality of education among schools and generations. Hence, these
differences could become an institutional restriction in order to enter higher educational levels,
thus having an effect on earnings distribution in the middle and the long run.

Another reason is that the differences in the quality of educational services in upper secondary
and tertiary education may emerge at the end in the labor market, both in the middle and in the
long run. In other words, the higher the quality differences in education, the greater the
differences in productivity among individuals, and, therefore, a change in the earnings
distribution may occur.

In order to evaluate the quality of education in upper secondary and tertiary levels, some
indirect indicators can be used. Table 3 shows such indicators, which are failing, desertion,
terminal efficiency (number of students finishing upper-secondary in the time required),
student/group and student/teacher indexes, which give an idea of the educational quality in upper-
secondary.8

Table 3. Failing, Desertion and Terminal Efficiency in Upper Secondary 90-97
School Cycles 90-91 91-92 92-93 93-94 94-95 95-96 96-97 e

Total Enrollment (Thousands) 1,721.6 1,725.2 1,767.0 1,837.6 1,936.3 2,050.6 2,157.89

Absorption Percentage of Lower Secondary 61.0 62.2 63.7 65.8 71.1 74.1 72.3
School Graduates
Failing 47.6 43.5 46.6 44.5 44 44 44

Terminal Efficiency (Traditional method) 57.0 57.0 57.4 57.1 57.2 56.7 57.1

Dropouts 16.4 17.4 15.7 14.6 16.6 16.6 16.8

Student/Teacher 15.7 15.3 15.3 15.2 15.0 14.8 14.9

Student/Group 39.4 38.0 37.7 37.1 37.1 36.9 36.9

e Estimated Source: SEP "Informe de Labores 1996"

One of the aspects that may have a positive or negative effect on educational quality is the
number of students per group as well as per teacher. Regarding this, for the 1996-97 school cycle,
the average number of students per group was 37 and the average number of students per teacher
was 15. These could be considered as acceptable, according to the maximum number of students
recommended by the SEP (40 and 28 respectively). However, other indicators have a poor
performance: failing is high, 44 percent, compared with failing in lower secondary that is 23
percent; the dropout rate is 16.8 percent and the terminal efficiency, 57.1 percent, is low. All
these indexes may be a sign of the low background level of students when they enroll into this
level of education and/or a doubtable educational quality from the institution.

For tertiary education, the SEP has only statistical data regarding dropout rates, which are
shown in table 4. As it can be seen in such table dropout rates do not show a clear trend (i.e.
increase or decrease). However, if we compare 1995-1996 with respect to 1997-1998 there is a
clear increase in the dropout rate for all tertiary educational levels.

8 The COSNET, in a survey carried out in 1995 with 50 Technological Institutes, found some relevant problems
associated with the quality of education. The most important are: (i) failing, dropouts and low terminal efficiency; (ii)
,oor teachers' education; and, (iii) low academic level of newly registered students.
In the ENIGH 96 there were 2,767.9 thousands enrollments in upper secondary.
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Table 4. Dropout in Tertiary Education
School Teachers University Tertiary
Cycle School And Technological Graduate (All levels)

1995-1996 8.2% 4.3% N.A.* 4.7%

1996-1997 3.8% 7.5% 5.0% 7.1%
1997-1998 4.8% 7.1% 8.5% . 6.8%

Source: DGPPP 1997
*N.A.= Not available

Another way to evaluate the quality of education is through some direct outcomes, for
instance, direct exams application in order to assess the students perfornance. Regarding this, the
only information available are the results of EXANI-I exam, which are generated by The National
Evaluation Center for Tertiary Education A.C. (CENEVAL). This exam is a requirement for
enrollment into upper secondary education. It is applied in the Metropolitan Area of Mexico City
and in 157 institutions through out the country (except for SEIT institutions). The criteria for
assigning a place are to have a general average minimum proficiency (6 or 7 out of a 10 scale)
and to answer correctly at least 31 out of 128 questions on the EXANI-I examination. The
EXANI-I is structured as follows: 24 for verbal skill, 24 for mathematical knowledge and 10 for
each area of learning in Spanish, History, Geography, Civism, Mathematics, Physics, Chemistry
and Biology.

The Council of the National System of Technological Education (COSNET) applies other tests
in the SEIT schools to measure students' formal reasoning and the ability to learn mathematics. In
addition, each institution designs its own proficiency examination. The "technological" area
applies as criterion 7 points in the learning examination (in a 0 to 10 scale) and a minimum 18
correct answers out of 32 in the over-all knowledge exanination and 12 correct answers out of 24
in the test to assess capacity for learning mathematics. SEP refers in the "Informe de Labores
1997-1998" that 234,925 students took this exam. Of them 3,231 (1.3 percent) were rejected, not
having the knowledge and capacities requested, by the institutions, to enter upper secondary
education. Table 5 shows the results of these examinations for the 1992-1993 and 1993-1994
cycles.

Table 5. The COSNET examination results
Minimum DGETI" DGETA" UECyTM" Total Average

Examination Required 92-93 93-94 92-93 93-94 92-93 93-94 92-93 93-94
cycle cycle cycle cycle cycle cycle cycle cycle

Capacity for formal 56.20% 33.06% 36.25% 31.50% 31.25% 33.00% 31.25% 32.21% 34.37%
reasoning
Capacity for 50.00% 47.00% 39.58% 36.90% 33.33% 44.00% 37.50% 45.70% 37.50%
mathematical learning
Learning examination 7.00 5.17 n.a. 4.86 n.a. 4.70 n.a. 5.03 n.a.

"General Direction of Technological Industrial Education (DGETI); General Direction of Technological Agriculture and Cattle
Education (DGETA); Educational Unit of Science and Technology of the Sea (UECyTM).

In the learning results of 92-93 and 93-94 school cycles, table 5 indicates that on average the
candidates admitted did not obtain a 7 in a 0 to 10 scale. Despite this just 11.5% and 10.9% of the
students examined were rejectedl0

The CENEVAL applies the EXANI-II at national level (including the Metropolitan Area of
Mexico City) as an examination for admission to tertiary education. Tertiary institutions design

10 The candidates who took the examination were 246,316 and 250,254, in 1992-93 and 1993-94 cycles respectively,
from which 218,078 and 222,927 were accepted in each cycle.
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their own examinations including 120 questions, as per the menu offered by CENEVAL, starting
with a common module which includes questions comprising verbal and mathematical reasoning;
contemporary world knowledge, natural science and humanities, mathematics and Spanish. This
is followed by specific modules covering knowledge of mathematics, biology and health sciences,
physics, chemistry, Mexico's geography and history, humanities, literature and advanced
Spanish, law, administration, social sciences and English. According to data from the 1997-1998
CENEVAL report, the examination was applied to 126,124 candidates in 94 institutions. There
have not been any public statistical data on the results of this level, therefore the academic criteria
of acceptance into these 94 institutions are not known. The CENEVAL promotes and applies a
"General Examination of Professional Quality" (EGCP) at tertiary education institutions, but few
have decided to incorporate this examination to their professional degree requisites.

In summary, there are two factors that do not permit the institutions to retain their students.
The first one refers to the low academic level of pupils entering the upper secondary education (as
shown by the COSNET examination). And secondly, the poor educational service (terminal
efficiency of 57.1 percent) of these institutions compared to basic education.

Access to Upper Secondary Level

At present there is no official information on the total places available to candidates for upper
secondary educational institutions. This allows institutions to accept a different number of
candidates in every registration period. The available places or each institution's capacity is
linked to the teacher/student ratio, the resources available for operating workshops and
laboratories, and the number of schoolteachers, among other factors. Based on the dimensions of
classrooms, the SEP's recommendation is to have a minimum of 40 teacher/student ratio and the
authorized budget depends on the GDP of the country and the appropriations that the congress
authorizes for education. As in upper secondary education, in tertiary education there is a set of
norms for place assignation. These norms request some knowledge and skills from the precedent
educational level and a certificate attesting previous termination of an educational level of
studies.

The admission tests by area of learning are announced through a poorly informative campaign,
which basically states the names and careers. It is important to know that, as in the upper
secondary level, the total available capacity for each career in Tertiary institutions is not known.
This phenomenon is aggravated by the fact that some tertiary institutions also provide upper
secondary education and allow their graduates to enter the tertiary level through an automatic or
regulated pass. For example, in the Metropolitan Area of Mexico City, the places available in the
UNAM, the National Polytechnics Institute (IPN) and the Metropolitan Autonomous University
(UAM), are usually never officially stated and this might allow for discretional action in the
selection process and place assignation.

Access to Tertiary Educational Level

About the procedures for new admissions, the tertiary educational level faces the same conditions
and situations as upper secondary educational level. An example of this is the UNAM's note
published in the newspaper "Reforma" on Sunday May 16, 1999. This note informed the pre-
requisites, dates, career space availability, campuses, and the places assigned in the previous
selection examination (June 1998). Once this has been obtained, they use it as reference in order
to select the career and school where they want to attend.
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111. DISSEMINATION OF THE A VAILABLE STUDY PROGRAMS AND DIVERSITY IN THE
CURRICULA

The student's decision-making of what career she or he wants to or should study is clearly
influenced by several factors as tastes, abilities, family background, information available, etc.
Some of these factors are intrinsic to each particular student, and others can be used as policy
tools in order to advice students of the best study option to take. In this regard, information
available plays an important role, since it allows students to make their own choice of study
compatible with their particular interests and available study opportunities.

Regarding this, outside the Metropolitan Area of Mexico City the promotion of programs for
upper secondary level and their contents is very limited. In Mexico City, the COMIPES attempts
to identify those professional careers, which can be studied in the upper secondary education,
admission pre-requisite, support to vocational orientation through visits to the specific
educational institutions. In the rest of the country, local newspapers publish information regarding
public and private institutions their dates of test, kinds of upper secondary education and pre-
requisites required. This information is the only one available for students and parents regarding
upper secondary educational options.

Upper secondary education schools provide vocational orientation services. In some instances,
at the students' request, a study is carried out in order to assess their capabilities and skills. This
might help those students who have problems with selecting a professional career. Most tertiary
educational institutions do not promote themselves and they assume that the academic prestige
will entice applicants. Generally, private institutions advertise their services, and highlight the
advantages of studying with them. However, these campaigns usually give very little information
about their study program contents.

In tertiary educational level, there has not been any effort made to promote study programs nor
have their contents been accurate, nation wide, because tertiary education schools conduct very
limited upper secondary school campaigns on careers offered, academic contents and job areas
become accessible at the end of their careers.

For upper secondary education level, there is a great diversity in the curricula; 300 programs
according to the Organization for Economic Cooperation and Development (OECD) in the
National Policies Report published in 1997. Student options are further complicated by the five
administrative and normative areas (SEIT, SESIC, States, Autonomous Universities and State
Universities), which not only make it more difficult for the potential candidate to choose an
adequate option in accordance with his/her abilities but also complicates the process of eventual
attendance due to the problems regarding the revalidation of studies.

As shown on table 6, general upper secondary differs from bivalent technological upper
secondary schools mainly by the number of educational work hours (theory and practices in
workshops, laboratories, companies) leaving out the number of theoretical study hours, which
makes them having more education instructional in common.
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Table 6. Hours of Education for Work and Study
Hours of Theory and Practice in Hours of Theoretical

Institution Workshops and/or Companies Study
Colegio de Bachilleres 6 in 3rd and 4'. Semester 27 average
(Upper-secondary College) 10 in 51h and 6th Semester
Conalep 17 average in I " Semester up to 70%/o class 33 average

hours weekly
Centros de Estudios de Bachillerato 14 in 5th and 6'h Semester 26 to 29
(Centers of Baccalaurate's studies)
CBTA 11 average 23 average

CBTIS Y CETIS (Upper-secondary) 11 average 23 average

CBTIS Y CETIS (Technical) 24 average 10 average

CECYT (IPN) 13 27

Colegio de Bachilleres (Upper-secondary 14 17a 20
College-State of Mexico)
CECYT (State of Mexico) 15 average 21 average

Centros de Bachillerato Tecnol6gico 13 a 14 26 a 27
Technological Upper-secondary Centers- State of
Mexico)
Enfermeria (Nurse Training School) (Technical 32 12
IJNAM)
Preparatory School (LJNAM) 30

Colegio de Ciencias y Humanidades (College of 28
Sciences and H-umanities)(UNAM)
Preparatoria, Universidad Aut6noma del Estado 37
de Mexico (Preparatory from the Autonomous
University of the State of Mexico)(UAEM)
Preparatorias Oficiales y Anexas a las Normales 36a38
(Official Preparatories and Attached to the
Teaching Schools) (State of Mexico).

Source: COMIPEMS 1998. CONALEP; CBTA; CBTIS; CETIS; CECYT.

The SEIT and the IPN in the Metropolitan Area of Mexico City offer 125 specialties, from
which 70 have a technical level and 55 are of bivalent upper-secondary. At national level the
supply by institution is:

Table 7. Number of Specialties by Institution
Institution Number of Type of Studies

Specialties
CONALEP 29 Technical Professional
DGETI (CETIS. CBTIS) 42 Technical Professional

12 Bivalent Upper-secondary
CETI. Techno-Industrial Teaching Center (Centro de Enseflanza 12 Bivalent Upper-secondary
Tecnico Industrial)
UECYTM (CETMAR and CETAC) 5 Technical Professional
DGETA (CBTA, CBTF) 18 Bivalent Upper-secondary
CECyTE'S. Scientific and Technological Studies' Center in the 48 Bivalent Upper-secondary
States (Centros de Estudios Cientificos y Tecnol6gicos en los
Estados)

Source: COSNET 1997.

In this broad spectrum, we have to include the existing upper secondary two year-programs in
Coahuila, Nuevo Le6n, San Luis Potosi and Tamaulipas, provided by the Autonomous
Universities of those states, in which service to 94,627 students is given (4%) of a national total
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2,323,069 in 1997. There is great curricular diversity for the upper secondary levels both of
technical and general type. Nevertheless, this official position of outlining the differences, instead
of the common points, has generated curricula diversity.

The tertiary educational institutions also have a wide curricular diversity and offer 323
specialties or professional careers. The great majority are graduate and engineering studies
grouped in 6 learning areas.

Table 8. Number of Specialties by Learning Areas
Learning Areas Number of Specialties Percentage of the Enrolment
Agriculture & Cattle 45 specialties 3%
Of Health 25 specialties 9%
Exact and Natural 23 specialties 2%
Social and Administrative 81 specialties 51%
Education and Humanities 46 specialties 3%
Engineering and Technology 103 specialties 32%
TOTAL 323 Specialties 100%

Source: Anuario Estadistico 1997. ANUIES.

In 1997 the social and administrative sciences area had the higher demand (33.9%) as shown
in annex 7. Public schools covered 76% of the demand, while private schools covered 24% of it.
Out of the 76%, 56% of the students were enrolled in universities, 18.2% in technological
institutes of the SEP and 1.8% in other public schools (ANUIES 1997).

In tertiary education, each specialty requests an upper-secondary instruction oriented towards
that area of learning and the great diversity of careers presents a wide range of pre-requisites for
the bachelor's degree. Such situation creates a problem for the student who wishes to change his
field and may need to reassign his/her upper secondary studies. In other words, a series of
revalidation procedures and acknowledgment of studies will force the student to start again.

IV. CREDITAND FINANCINGEDUCATION

This section reviews scholarship coverage at upper secondary and university and examines
whether these scholarships are targeted to students with academic abilities, but with low family
income. In particular, this section briefly examines the financial support for supplying educational
services to higher education as well as financial assistance to individuals who are in higher
education. We examine government and other institutions' financial assistance to individuals, i.e.
characteristics and allocation of public and private scholarships in upper secondary and tertiary
instruction level.

IV.I SUPPLY-SIDE FINANCING OFHIGHER EDUCATIONSERVICES

In most countries, public institutions are still providing the major percentage of total tertiary
education supply (World Bank 1995). In Mexico, public institutions provide most of the supply to
higher education, 80.3 and 73.5 percent in upper secondary and tertiary education, respectively in
1997". Thus, the upper secondary and tertiary educational supply depends primarily on public
financing.

Informe de Labores 1997-1998, SEP.
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Because the enrollment rates for upper secondary and tertiary education are low, the apparent
public institution efforts along with their high relative participation in the educational supply
services do not seem to be enough. This fault can be partially explained by the fact that Mexico,
as almost all less developed countries (LDC's), have reduced their financial support to
educational services within higher education, since the country has had to face its economic crisis
by reducing its fiscal expenditures, among other economic policy tools.

In other countries, the previous phenomenon has lead upper secondary, tertiary schools to find
other financial alternatives. For example, external transference (from ex-alumni or other private
agents) and some generated income activities, such as short courses, technical assistance to
private firms, etc. (World Bank 1995).

Anothet way to solve the lack of financial support to supply educational services at higher
educational levels is to allow and promote the private institutions participation in this market.
One advantage of private institution participation is due to the fact that these institutions are more
flexible regarding changes in the demand. However, as it will be analyzed in the next section
(from the demand side). there are economic justifications not only in the government's financial
assistance participation for higher educational services, but also to increase this participation.
This is basically due to the social benefits generated by higher education (basic research,
technology development, etc.) and by the inherent imperfections in capital markets.

IV.2 DEMAND-SIDE FINANCING OF HIGHER EDUCATION SER VICES

On the demand-side for higher education, capital market imperfections limit individuals from
getting loans to finance their education, specially those individuals with middle or low income.
We can address two types of problems in order to find some answers to the question of why the
financial private sector might not provide educational financing. On the one hand, if there was no
imperfect-information then individuals with high abilities and academically qualified would be
able to get loans in order to finance their education, due to their high rate of return. However,
imperfect-information like adverse selection and moral hazard bring credit constraints on
financing education. On the other hand, if the financial sector chose the second best option (i.e.
signing contracts) then the financial sector should be working on an efficient and transparent
manner in order to be able to finance any kind of investment on education.

In Mexico, the private financial sector seems to have both problems. The first one is inherent
to a general point of view of imperfect-information models. The second one is the most
pernicious. The country's financial sector has suffered several institutional changes
(nationalization in 1982 and privatization in 1991-92). Additionally, the financial sector faced a
full-fledged crisis in 1995, which led to a domestic credit crunch. Given this scenario, the private
financial sector has not been able to finance any educational investment (human capital), and will
probably not do in the near future.

Thus, since the Mexican private sector is not able to finance higher education, public
institutions should play a central role in this issue. Hence, in order to finance higher education for
needy students, some government financial assistance programs have to be designed. Some
alternatives are: (i) Fixed Repayment Loan Scheme. Covering tuition or student living expenses,
this loan will be repaid through subsequent earnings after graduation; (ii) Income-Contingent
Loans. The repayment of these loans will be fixed proportions of a graduate's annual income;
and, iii) Grants and Work-Study Schemes. In this scheme the public institution guarantee access
to academically qualified low-income students (The World Bank, 1995)

Experiences, up to this date, with existing loan schemes in some fifty industrial and
developing countries have been disappointing, i.e. in some cases the programs either have had
poor financial performance or are quite small in scale. Despite the poor performance of many
other loan programs, the experience of the Colombian and Canadian province of Quebec
programs show that it is possible to design and manage financially sustainable programs. The
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Success of the Colombian program resides in its decentralized structure (there are twenty-one
regional offices, each one manages its own portfolio, appoints its own staff, allocates its own
budget, and develops a regional student loan trust fund (The World Bank, 1995).

In Mexico, government, through the Ministry of Education (SEP), and some private
educational institutions provide financial assistance for upper secondary and tertiary students.
With regards to upper secondary, financing is achieved through scholarships which cover 100%
registration fees (private schools) and financial support, from the Ministry of Education in order
to reduce drop-outs and failing grades.

Table 9. Public Scholarships Granted 1997-1998
Level Scholarships Granted Monthly Amount (pesos)

Upper Secondary 49,831 $ 270.90

Tertiary, 17,616 $ 325.10

Source: Direccikn General de Acreditacion. lncorporaci6n y Revalidaci6n (DGAIR) SEP, 1997.

In 1997 public institutions, as per Table 9, granted 49,831 scholarships to upper secondary
education students, which represents 4.19% of the total enrollment. This was done to reduce the
drop out and failing grade indexes. In each public school, a scholarship committee or technical
board (teachers and director) selects scholarship holders in accordance with an application stating
the general proficiency average of 8 or 8.5. In addition, it is requested that the student get a
socioeconomic study made and not have a brother or sister hold a scholarship granted by the SEP
(one scholarship per family).

Financial aid is paid twice a year and its monthly installment is 270.90 pesos (230.2 1996
pesos). From Lopez Acevedo and Salinas (1999c), fees, tuition and unforeseen expenses paid by
an average individual enrolled in public upper secondary instruction level represent 38.3% of the
public scholarships granted in upper secondary level and 32% for a moderately poor individual.
Textbooks, stationery, etc. represent 25.2% of the public scholarship grant. This in turn suggests
that SEP could lower the amount given for scholarships and target them to the poor. Thus,
increase the number of students eligible for scholarships based on academic achievement
regardless of parenthood.

In 1997, private upper-secondary schools covered 512,747 students. According to a circular
issued May 24, 1992 by the Under-Ministry of Educational Coordination, scholarships had to be
granted to a minimum 5% of this enrollment. The scholarships covered 100% registration and
tuition fees.'2 Private schools can increase the number of scholarships by reducing the percentage
of expenses covered (if the scholarship is granted to 10% of the enrollment the scholarship covers
50% of expenses).

This circular states that a scholarship committee, formed by directi%es and parents in private
schools, selects scholarship holders in accordance with ap application stating, the general
proficiency average; 8 as minimum and a socioeconomic study providing the family's low
income.13 Students receiving a scholarship, according to a circular of May 24, 1992, should not
pay tuition. But in some cases they do some work to maintain their general proficiency averages
of 8 as a minimum, and in addition not fail any subject.

With regards to tertiary education, the Ministry of Education granted 17,616 scholarships in
1997 in order to keep students in institutions and reduce the failing subject indexes (see table 9).
The monthly installment was 325.10 pesos. From Lopez Acevedo and Salinas (1999c) fees,

12 Be,foresaid, average individuals paid. 624.60 monthly pesos (1996=100), for fees and tuition in a private upper
secondary.
13 In private schools, there are also sport scholarships granted to students with an overly performance level in
representative sports organized by the institutions. Some service clubs or foundations and enterprises, also grant
scholarships as a service to the community or benefits to their employees.
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tuition and unforeseen expenditures in tertiary school level represent 64.6% of the public
scholarship grant in tertiary level (276.2 pesos of 1996) for an average individual and 24.7% for a
moderately poor individual. Textbooks, stationery, etc. represent 21% of the public scholarship
grant.

Public and private institutions follow the same mechanisms to grant scholarships as mentioned
above. When the percentage of academic scholarships does not cover 100% of the registration
costs or tuition fees, private educational institutions grant their students credit. These students pay
after having finished their studies.'4

In parallel to the general financing support granted in upper secondary and tertiary schooling
levels, the government established a demand-side higher education financing project in Mexico.
This financial assistance program was begun in 1998 and its specific goals are i) improving
access to higher education for qualified but financially needy students, and ii) developing a more
effective and financially sustainable student loan institution. This program is currently being
applied in the State of Sonora, Mexico. The student loan will be executed by two agencies,
Sonora Student Loan Institute (ICEES) and The Society for the Promotion of Higher Education
(SOFES). SOFES will coordinate the development of the private sector student loan scheme
component and ICEES will coordinate the component aimed at strengthening the Sonora student
loan scheme. It is expected that at the end of the project SOFES will have provided loans to a
minimum of 26,600 students, of which approximately 70% would come form middle-low to low
income families, while ICEES would be providing credits to 21.000 students by the year 2002.

Component 1, which is administrated by SOFES, would be aimed at improving access to
private higher education students who are academically qualified but whose financial conditions
limit their opportunities for higher education. In the first phase of the program, the loans would
only be used to cover registration, insurance and tuition fees. In the second phase, books and
supplies, living allowances, and transportation would also be covered by the loan. The repayment
term for graduating students would be double the study period for which the loan was taken, in
addition to a six-month grace period.

In component 2 which is administrated by ICEES the beneficiaries would be academically
qualified, low- and middle-income students born or residents of the State of Sonora and have
enrolled in a recognized public higher education institution. Each individual contract will cover a
maximum study period of 12 months.

In the targeting strategy, both SOFES and ICEES are using the same methodology for
classifying students by socioeconomic background.

Two remarks can be derived from the previous description of the financing assistance
programs in Mexico. First, the financial support provided by the SEP and private education
institutions faced two problems: centralized regulation and small coverage. Secondly, given that
the success of the Colombian financing assistance program resides in its decentralization and that
the Sonora program seems to have the same nature, it is plausible to believe in its feasibility both
in the short and long run terms. Then, it would be important to assess the status of the current
Sonora Program in o:der to compare and take into account the characteristics of successful
programs.

14 Insurance companies offer financing service for tertiary education. This service works as a combination of life
insurance and academic financing insurance for the beneficiary upon covering the quotas. These costs make up the sum
of a trust, which delivers annual amounts established upon signing the contract.
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V. CONCLUSIONS

The above analysis gives us a general view of the situation that upper secondary and tertiary
education presents in Mexico, from which the following conclusions can be derived.
* Coverage and Quality in Upper-secondary and Tertiary education. This paper shows that the

enrollment rates for upper secondary and tertiary levels are extremely low, particularly for the
poor. Moreover, Mexico's performance on this issue has been very low in an international
context. Regarding educational quality services and according to its indirect and direct
indicators, academic results are low and students have poor learning abilities. The funds
assigned to improve the quality of tertiary education are insignificant and there is a need for
new rules to be agreed upon by the tertiary institutions and the SEP, in order to assign
financial resources to ensure effective use of the money and provide information on academic
achievements.

* Information dissemination and curricula. Information available on careers and study
programs play an important role, since it allows students to make their own choice of study
compatible with their particular interests and available study opportunities. Thus, the
insufficient effort from educational institutions and the lack of information do not permit
students to take their best option. Moreover, in some circumstances the information is
presented in a confusing way, leading distortions in the student's choice. Regarding the
diversity of curricula, revalidation and lessening the numbers of specialties at secondary and
tertiary levels should focus on subject contents rather than only on the course. This is so
because many of the differences have been artificially created by the administration, which
impedes the transition from one program to another instead of providing mobility throughout
the fields. It would be good if the SEP were to mandate a reduction of programs and a proper
classification of them. The syllabus is still very rigid and does not allow lateral outlets into
the labor market for those who do not desire to continue studying or want to work and study.

* Scholarships and grants. In most countries, public institutions are still providing the major
percentage of total tertiary education supply. Mexico is not the exception. However, both the
public institutions effort and their high relative participation in the supply do not seem to be
enough. This phenomenon has lead upper secondary and tertiary schools in other countries to
find some financial alternatives. Another way to solve the lack of financial support to provide
educational services to higher education is to allow and promote the private institutions
participation in this market. One advantage of private institutions' participation is that these
institutions are more flexible regarding changes in the demand. However. there are economic
justifications not only in the government's financial assistance participation for higher
educational services, but also to increase this participation. This is basically due to the social
benefits generated by higher education (basic research, technology development, etc.) and by
the inherent imperfections in capital markets. Since the Mexican private sector is not able to
finance higher education, public institutions should play a central role in providing financial
assistance support to needy students. Hence, it would be convenient, in principle, that the
government continues providing financial assistance to those students academically qualified
but whose financial conditions limit their opportunities for higher education. However, this
should be done in a different way. In other words, public funds should be reallocated in order
to create a decentralized structure that would provide that kind of financial assistance, i.e.
regional public agencies that manage their own resources. It might be preferable that the loan
program be channeled through existing commercial credit institutions to ensure loan
recovery, increase credibility and maintain cost-effectiveness

* The analysis suggests that SEP could lower the amount of financing given per scholarship
and target it to the poor or increase coverage. By doing so it would be possible to increase the
number of students receiving scholarships based on academic achievement and economic
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background. In addition, it would be important to investigate the nature of the unforeseen
expenditures paid by households with children enrolled in public schools.

* In addition to the problems outlined in this section, there are union problems that affect the
quality of educational service. Upper secondary and tertiary education institutions face union
pressures that make it difficult to impart service on time, thus affecting quality. All upper
secondary education and tertiary educational institutions have a union of professors and
administrative workers affiliated to the "Sindicato Nacional de Trabajadores de la Educaci6n"
(National Union of Education Workers) or are Independent (Autonomous or State
Universities). Their activities at bargaining better working conditions (better wages, positions
and reduction of hours) cause interruptions in the academic life of these institutions. Unions
use strikes and suspension of work as a way of pressuring to achieve their goal, which is
reflected in the student academic performance. Most of the tertiary education institutions also
have affiliated upper secondary schools. Out of 36 institutions, there are 31 affiliated to
ANUIES and are subject to having student conflicts at the upper secondary. This linkage
affects academic life at the tertiary level since it can cause strike as a way of pressuring to
obtain their aims (the problem at the UNAM for increasing fees is an example).
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