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Abstract: One of the main concerns of Latin Americanstoday is the lack of adequate
employment opportunities. This concern is based on the widespread perception that
not enough employment is being generated, and that few individual s have access to
well-remunerated jobs. Thiswork asks whether there is a supply-side story to be told
about these outcomes. We present stylized facts about the connection between the
demographic transition and changes in education (the size and quality of the labor
force), with [abor supply, inequality, and unemployment. The main conclusion is that
demographics and education significantly improve our understanding on the overall
decline in employment, the changing pattern of unemployment, and the rise in wage
inequality. By adding them to the demand and ingtitutional factors behind these
outcomes, we obtain a clearer picture about labor marketsin Latin America. Although
demographics and education move dowly through time and have a strong inertial
component, there is still a wide scope for policies that move these variables in a
direction that produced better labor market outcomes.
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A Supply-Side Story

I ntroduction

One of the main concerns of Latin Americans today is the lack of adequate employment
opportunities.* This concern is based on the widespread perception that not enough employment is
being generated, and that few individuals have access to well-remunerated jobs. The perceptions find
some support in several datistical sources. For ingance, ILO (1997) shows that during the 1990s the
rate of growth of employment in mogt Latin American countries dowed down, while unemployment
rates declined in only afew countries. Also, there is some evidence that the distribution of wages has
deteriorated in the region.?

Most of the debate on employment, unemployment and inequality has concentrated on the demand
Sde of the problem - particularly, on determining the extent to which these changes are associated
with stabilization policies and economic reform.® There has also been growing interest on the role
played by labor market indtitutions.* These approaches are necessary for understanding the changes
in labor market outcomes in the region, but there are other major transformations taking place in
Latin America that have not been part of the discussion. Specifically, not much has been said about
the role played by changesin the determinants of |abor supply.

This paper argues that the factors affecting labor supply have also been driving the reductions in
employment growth, the changes in unemployment and the increases in wage inequality in Latin
America during the 1990s.

Thetwo main forcesdriving labor supply in the region have been demographics and education. The
major transformation in demographics is that Latin America is starting to age. The reduction in
population growth since the mid 1960s has triggered sharp changes in the age composition of the
population in subsequent decades. One important consequence is that new generations are
successvely smaller and thus the growth rate of the working age population is falling. Another
consequence is that the share of relatively older age groupsisincreasing.

With regard to education, younger generations are increasingly more educated than older ones, but

!See L atinobarometro (1997), and Lora and Marquez (1998).

2| oraand Olivera (1998) and Lora and Marquez (1998) present some evidence on this. In Section 111 of
this work we document this fact for several Latin American countries with data from household surveys.

3Specially around the relationship between trade liberalization or privatization programs, and the demand
for particular kinds of labor (some examples are Robbins (1996) and Lora and Olivera (1998)).

“See for instance the work by Lora and Pages (1997) and Marquez and Pages (1998).
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progress has nevertheless been strikingly dow. Perhaps the most important transformation in
education isthat the variance of schooling within countries have been expanding in recent years. One
important exception is a reversal of the gender gap. Women are now advancing faster than men
through the education system and attaining higher schooling levels on average.

Demographics and schooling affect employment through two main channels. Firg, there is an impact
through population growth. Between the 1980s and 1990s there was a deceleration in the growth of
employment mainly because the rate of growth of the working age population -- caused by earlier
reductionsin fertility -- dowed down. Second, thereis an impact through fertility, age composition
and education. During the 1980s the proportion of females participating in the labor market increased
sharply and this; in turn, increased labor supply and overall employment growth. In the 1990s, some
of the same factors which led to rising female participation rates began to diminish. Perhaps the
largest effect was due to the rdlatively large share of women in the 30-39 age group - an age at which
participation rates peak for women. During the 1990s participation did not continue to expand at the
same pace in part because the share of older women -- who tend to participate less -- started to grow,
and this contributed to the deceleration in employment growth.

Demographics and education affected unemployment in the 1990s, as well. The share of young work
force entrants declined in the 1990s relative to the 1980s. This had a moderating effect on
unemployment rates in most countries because the young typically have unemployment rates which
are four times greater than for older workers. Thisled the “natural” rate of unemployment, which
is affected by the proportion of individuals entering the market for the first time, to be somewhat
lower. By contrast, the share of young women entering the labor force increased due to
improvements in education, reductions in fertility and changes in the age composition of the labor
force. Since differences in unemployment are even more striking among women -- unemployment
rates are eight times greater for younger women than older ones -- and since their participation rates
have remained at high levels, they have contributed toward keeping overall unemployment rates high.

The demographic trangtion and changesin schooling a so have strong effects on wage inequality and
income differential s through three key mechanisms. First, inequality is affected by changesin the age
structure of the population. Income inequality among young workersis generally half aslarge as for
older workers. As each cohort ages, the more educated individuals in that cohort experience
substantial increases in earnings, while the earnings of poorly educated workers do not increase
substantially. Since older cohorts have greater income inequality, the aging of the Latin American
population is leading to higher aggregate measures of income inequality.

Second, wage inequality is also risng because the distribution of education has been changing.
Congder a non-mean adjusted measure of inequality such as the variance of schooling. In a seeming
paradox, the variance of schooling hasincreased at the same time that average educational attainment
hasincreased and the variance has fallen within younger age groups. There are two effects associated
with this phenomena. The first is related to differences in mean levels of educational attainment
across generations.  When new generations with more years of schooling enter the market, the
difference between them and older generations increases the absolute disparity of educational



attainment. The second reason is that the dispersion of schooling within cohorts is not constant.
Consder the process of advancing from a condition of universally low levels of schooling. At the
beginning of the process the differences within a given cohort are small since almost everyone has no
schooling. As schooling improves, some people receive more education, leading to larger educational
differences. By the end of the process, schooling levels are universally high, and the differences
within the young age groups will again be small. All the countriesin the region are at the stagein
which each new generation now has a lower variance of schooling than its predecessor. However,
in many countriesthe oldest generations have even lower variances of schooling so the net effect of
the entry and exit effectsis to increase the overall variance of schooling. Although thisislargely a
statidtical artifact, and al rdative measures of schooling inequality have declined, this“Kuznetzian®
process has important implications for wage inequality.

Third, since educational progress has been so low -- it hastaken 10 yearsto raise the average level
of schooling by 1 year in the region -- the growth in the supply of the highest skills has been dow,
and has not been able to keep pace with demand. Other things being equal, this tends to raise the
wages of highly skilled employees relative to unskilled employees, and thereby contributes to
widening the income gap between highly and poorly educated individuals.

Apart from the impact that demographics and schooling have had on labor supply in Latin America
during the 1990s, these two variables will play an even more important role in the determination of
employment, unemployment and inequality in the future. The expected changes provide a good guide
for policy discussions about the supply-side of the problem.

Therest of this paper isorganized asfollows. Section | describes the key trends in demographics and
education in more detail. Section |1 discusses the impact of these two variables on labor supply and
employment, while Section |11 looks at the implications for unemployment. Section 1V studies the
connection between these determinants of the changesin labor supply and income inequality. Finally,
Section V concludes and describes what the future might look like.

|. Demogr aphic Trends and Education in Latin America

According to the most recent population statistics, Latin America is the second “youngest” region
inthe worlcP. The average ageis approximately 27 years, which is higher than the average for Africa
(22 years), and much lower than in Europe and North America, where the mean is between 36 and
38 years.

Since the mid 1960s, the rate of growth of the population in the region has been declining
conggently. By 1965 the annual ratewas 2.7%, but now it is dightly below 1.6%. These reductions
arethe reault of along term demographic transition which is common to all countries, and which has

SUN population statistics, 1996 revison (See UN ( 1997)).
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been characterized by CELADE as having four stages’: (1) the first stage is characterized by dow
population growth (approximately 2.5%) resulting from both high fertility and high mortality rates,
(i1) in the second stage population growth rises (to approximately 3%) because fertility remains high
while mortality rates dedine -- particularly among infants; (iii) in the third stage mortality rates remain
low and fertility rates decline, thereby lowering population growth rates (to approximately 2%); (iv)
finally, in the fourth stage fertility and mortality rates are both low, and population growth rates
stabilize (at about 1%). According to this classification scheme Latin Americaisin the third stage of
the trangtion together with Aga, while Africa is moving through stage two, and North America and
Europe have entered stage four.

As countries progress through the demographic transition, important changes occur in the age
structure. For example, in 1950, approximately 40% of the Latin America population was younger
than 14 years of age and its share increased until the 1970s (See Figure 1). However, as a
consequence of declining fertility rates, this age group’s share declined steadily, so that by 1997 it
accounted for only about 30% of the population. At the same time, the share of 20-44 year olds
increased from 31% to 40% of the population. In fact, the relative size of the working age population
has been increasing dramatically since the 1960s, but that processis dowing down, and will stop by
2010.

Figure 2 shows the future stages of the trangition by projecting Latin America' s age structure to the
year 2050." By the year 2010, the proportion of individuals below 35 years of age will start declining
sharply, while the groups above 35 will increase in 9ze. In sum, Latin America is ageing, and the
proportion of individuals who are 65 or older is going to increase considerably through the first half
of the next century.

bCelade (1996).

"Calculated from UN (1997) population projections.
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Theseregional averages give a good idea about where Latin America stands in the world, but there
are important differences within the region. For instance, the average age in Latin America ranges
from aslow as 22 yearsin Nicaragua, Honduras and Guatemala, to amost 34 yearsin Uruguay and
Barbados (See Figure 3). This range within the region is as large as the differences between the
regions of the world. Figure 3 also showsthe average age expected in the year 2020. It demonstrates
that demographic differences within the region will increase sgnificantly. While the differencesin
average age between the “youngest” and “oldest” countriesisnow 11.5 years, it will grow to 16
years by 2020.

Figure3 Average Age of the Population
in LAC Countries in 1997 and 2020
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For the purpose of thiswork, we have classified Latin America countries into four groups according
to their age structure. First, there are seven countries (Nicaragua, Honduras, Guatemala, Belize,
Paraguay, Bolivia and Haiti) that are clearly in the second stage of the demographic trangtion
described above, and in which the population share of the youngest age-groups is highest (see Figure
4a). The next two groups are countriesthat arein the third stage of trandtion, but which nonetheless
vary condderably and can be usefully split into two groups. We classify the “younger” countriesin
stage Illa (El Salvador, Ecuador, Mexico, Venezuela, Peru, Dominican Republic, Colombia and
Coda Rica) and the “older countries’ in stage I11b ( Panama, Jamaica, Brazil, Chile and Argentina).
Finaly, the five countries who have the lowest proportion of individuals between the ages of zero
and 14 -- The Bahamas, Trinidad & Tobago, Cuba, Barbados, and Uruguay -- are classified in stage
V.
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The countries in group Il are going to continue to have
high dependency ratios, and a growing work force, because of the continuing expansion of younger
cohorts. Countriesin groups!llaand I11b will begin to see dependency ratios drop while work force
growth will beginto dow. Thecountriesin group IV arealready seeing a sabilization of the cohorts
entering the labor force, but will be the first ones to experience rising dependency as a consequence
of the growing dderly population. These changes in the age composition of the population will have
implications for employment, unemployment, and inequality depending on the characteristics of each
successive generation as they enter the labor force and age.

The Schooling Paradox: Kuznets Revisited

\\\\\



Apart from the Sze and age composition of the potential entrants into the labor market, another key
determinant of labor supply is the level and distribution of education. Changes in the level and
digtribution of education affect both the quality and quantity of skills available in an economy, and
hence affect average aswell as relative wages between groups with different levels of education.

From an international perspective, Latin America has made strikingly slow progressin education.®
In 1970, in the industrial countries, the ratio of individuals above 25 years of age with secondary
education or higher to those with primary education or less was only 0.5 (See Figure 5). By the
1990s, theratio had amost reversed and now there are around 1.2 persons with at least a secondary
education for each individual with primary education or less. There was also strong improvement in
Eas Asa, wheretheratio rose from around 0.4 in 1970 to morethan 0.6 inthe early 1990s. In Latin
America, by contrast, the ratio rose from less than 0.2 to around 0.25. Thus, there has been a
widening gap between Latin America on the one hand, and East Asia and the industrialized countries
on the other, starting at least as early as 1970. By international standards, higher and secondary
education are relatively more scarce in Latin America than in other regions.

Table 1 presents some comparisons between the Latin American countries cal culated from household

Figure 5 Education Levels in the World
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8_ondofio and Székely (1997) give more details on this.
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survey data®. Aswith the age structure, there are large differences between countries. For instance,
in Guatemala about 53% of the population above 25 years of age have no schooling and less than 5%
have higher education. By contrast, in Costa Rica fewer than 10% have no education while about
15% have completed some higher education. In Jamaica and Trinidad & Tobago, educational
attainment is quite concentrated among those with primary and secondary schooling. These countries
have the amallest proportions of uneducated and highly educated individuals, while more than 90%
of the population has primary or secondary education.

TABLE 1
DISTRIBUTION OF THE POPULATION 25 YEARS AND OLDER
BY EDUCATION LEVEL IN THE 1990'S (PROPORTIONS)

A B Cc D (A+B)/(C+D) Mean Years

Country and Year No Education Primary Secondary Higher of Schooling
Brazil 95 20.84 45.37 25.59 8.19 1.96 5.24
Chile 94 6.66 43.72 33.31 16.30 1.02 8.79
Colombia 95 10.10 45.26 34.42 10.23 1.24 6.44
Costa Rica 95 8.25 53.33 23.74 14.67 1.60 7.03
Dominican Republic’ 43.80 36.00 11.10 9.10 3.95 .
Ecuador 95 12.05 47.80 25.47 14.68 1.49 7.10
El Salvador 95 30.20 51.35 10.71 7.74 4.42 4.85
Guatemala* 52.70 37.00 5.90 4.50 8.63 .
Honduras 96 26.01 52.00 8.29 13.70 3.55 4.70
Jamaica* 4.20 64.20 28.60 3.10 2.16 .
Mexico 94 20.24 44.23 23.58 11.95 1.81 6.23
Nicaragua 93 33.98 40.28 18.59 7.15 2.89 4.35
Panama 95 6.91 38.53 38.09 16.47 0.83 8.45
Paraguay 95 7.50 62.85 21.95 7.70 2.37 6.09
Peru 96 14.14 33.89 39.26 12.70 0.92 7.20
Trinidad & Tobago* 5.60 62.30 28.60 3.50 2.12 .
Venezuela 95 12.03 40.68 34.06 13.23 1.11 7.20
Cross Country Average, 15.76 39.94 20.56 8.75 2.10 6.44
Argentina 96" 1.59 48.08 29.03 21.29 0.99 9.49
Bolivia 952 11.69 24.08 39.75 24.48 0.56 8.82
Uruguay 95° 3.60 48.56 33.42 14.42 1.09 8.02
Cross Country Average, 5.63 40.24 34.07 20.06 0.88 5.92

Source: Calculations from household survey data

* Source: Calculations from Barro-Lee (1996)

Note: 1- The surveys for Argentina include only Gran Buenos Aires
2- The surveys for Bolivia include only urban areas

3- The surveys for Uruguay include only urban areas

®This and the followi ng sections heavily rely on calculations from household surveys. A description of the
data can be found in the Appendix.



Table 1 confirms that individuals with secondary education and above are sill a minority in the
region. The number of people with no education or some primary education, relative to the number
of individuals with secondary education or higher education (see the ratio presented in the table) is
particularly high in Guatemala, El Salvador, Honduras Nicaragua, Paraguay, Trinidad & Tobago, and
Brazil, where there are on average around 3 individuals with low education for each individual with
secondary or more. At the other extreme, the lowest ratios are found in Chile, Peru and Paraguay.

The data provide an idea about the stock of education in Latin American countries, but they do not
say much about trends in educational attainment in the region, which are generally poor. Using
household survey data,’® Table 2 presents mean years of schooling for 10, 15, 18 and 25 year olds
in ten countries in the region for two pointsin time, and demonstrates that education policies have
been only moderately successful in raising student achievement.** For instance, in the early 1980s,
thetypical 15 year old Latin American completed 5.3 years of schooling, and by the mid 1990s that
average had increased only to 5.5. A 15 year old who begins school at a normal age and proceeds
through school without dropping out or repeating a grade should have completed nine years of
education. Therefore, a very large gap between the expected and the attained level of schooling
remains.

The gap between expected and actual educational attainment is even wider among 18 year olds who
should have completed 11 or 12 years of schooling. The typical 18 year old Latin American had
completed only 6.2 years of schooling in the early 1980s, while this average had increased marginally
t0 6.5 inthe 1990s. The gap between the expected and actual educational attainment for 18 year olds
isbetween 5 and 6 years. Brazil and Honduras present the biggest lags in attainment, followed by
Mexico, Colombia, Venezuela and Costa Rica. The notable exception is Chile, where the gaps are
much smaller.

Oyve processed the data from 26 household surveys belonging to 16 Latin American countries for the
longest possible period between 1980 and the 1990s. We chose the longest periods because we are interested in
capturing long run trends. A detailed description of the data can be found in Appendix I. Since the surveys for
Argentina, Bolivia and Uruguay are not nationally representative, the changesin these countries should be
interpreted with care because they are highly influenced by changesin migration and urbanization.

YSee Barros & Lam (1996) and Duryea (1997) for more details. These authors argue that student
attainment in Brazil islow because of high repetition rates, delayed entrance to school and/or high drop out rates at

young ages.
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Table 2. M ean Schooling Levels For Various Ages and Countries

Age 10 Age 15 Age 18 Age 25
Boys Girls Boys Girls Boys Girls M en W omen

Brazil

1981 1.22 1.43 3.86 4.21 5.08 5.42 5.58 5.78

1995 1.73 1.96 4.60 5.24 5.62 6.48 6.45 6.99
Chile

1987 4.27 4.39 8.44 8.52 9.83 9.91 10.13 10.05

1994 4.13 4.22 8.56 8.65 9.84 10.19 10.95 10.94
Colombia

1995 2.82 2.86 6.20 6.48 7.33 8.15 7.96 8.12
Costa Rica

1981 (3) (3) 6.63 6.79 7.39 7.83 7.67 8.03

1995 2.77 2.91 6.61 6.93 7.59 7.86 8.24 8.65
Ecuador

1995 3.51 3.54 6.68 7.31 7.96 8.86 9.19 9.76
El Salvador

1995 2.02 2.08 5.13 5.63 6.35 6.83 6.75 7.21
Hondur as

1989 1.88 1.91 4.74 4.98 4.99 5.51 5.46 5.65

1996 2.21 2.45 4.96 5.64 5.72 6.28 5.89 6.34
M exico

1984 2.86 2.91 6.45 6.88 7.65 7.23 7.68 6.70

1994 2.89 2.83 7.08 7.22 8.53 8.33 9.15 8.93
Nicaragua

1993 2.07 2.37 4.47 4.90 5.02 6.15 5.66 5.92
Panama

1995 3.34 3.49 7.14 7.88 8.60 9.53 9.45 10.15
Paraguay

1995 2.53 2.77 6.06 6.20 7.23 7.62 7.43 7.15
Peru

1985 3.50 3.22 6.98 6.77 8.42 8.12 9.21 8.69

1996 2.14 2.02 6.91 7.03 9.13 8.77 9.58 8.80
Venezuela

1981 2.77 3.05 5.95 6.64 7.07 7.83 7.37 7.26

1995 3.50 3.77 6.81 7.55 7.90 8.78 8.44 9.27
Argentina (1)

1980 3.39 3.58 7.33 8.16 9.55 9.84 10.00 10.20

1996 3.50 3.50 9.02 8.73 10.07 10.61 10.94 11.66
Bolivia (2)

1986 4.13 3.85 7.98 7.69 10.28 9.54 10.08 9.37

1995 3.57 3.63 8.09 7.82 10.37 9.70 11.20 10.03
Uruguay (2)

1981 3.23 3.31 7.75 7.65 8.92 9.04 9.64 9.51

1995 3.52 3.68 8.12 8.41 9.44 9.92 10.44 11.01

Note: (1) The surveys for Argentina include only the Gran Buenos Aires area.

(2) The surveys for Bolivia and Uruguay include only urban areas.
(3) These surveys do not report schooling for 10 vear olds.

Source: Duryvea and Szekely, 1998, calculations from household surveys.

11



Share Enrolled in School

Share Attending Schoaol

Figure5B.  Enrollment Rates, 7 South American Countries

1.00

0.90

0.80

0.50

0.40

0.30

Brazil

Chile
—*— Colombia

—+— Ecuador
Paraguay

Peru

N
Venezudla \
LA Average(13c'

0.10

0.00

9 10 11 12 13 14 15 16 17 18 19 20

Age

Enrollment Rates, 5 Central American Countries

1.00

0.90 1

0.80 1

0.70 1

0.60 1

0.50

040

0.30

0.20 1

0.10 1

—®— CogaRica
—+— Ecuador

— E Savador
~ Honduras

Mexico

Nicaragua

Panama
LA Average (13 ¢y

0.00

9 10 1 12 13 14 15 16 17 18 19 20

Age

12




Figure 5B demonstrates that enrollment in school drops steadily after children reach age 12. Even
in Mexico, where mean schooling levels are relatively high, enrollment falls from 95% at age 11 to
82% at age 13. Chileisthe sole country which maintains enrollment rates over 90% through age 14,
anecessary but not sufficient condition for attaining almost no gap in expected schooling at age 15
inTable2. Brazl’shigh repetition rates mean that it's average standing in the enrollment charts does
not trandate to average educational attainment. Table A4.1 in the appendix lists the enrollment rates
by age for the 12 countries shown in Figure 5B as well as the 3 urban countries.

TABLE 2a

SECONDARY COMPLETION RATES BY
GENDER FOR 20-22 YEAR OLDS

(DATA FROM HOUSEHOLD SURVEYS CIRCA 1995)

Country and Year Females Males
Brazil 95 24.35 18.55
Chile 94 58.74 54.62
Colombia 95 43.23 38.23
Costa Rica 95 34.59 30.02
Ecuador 95 38.95 35.30
El Salvador 95 26.35 26.36
Honduras 96 20.63 13.34
Mexico 94 33.04 29.28
Nicaragua 93 16.64 11.97
Panama 95 50.58 44.25
Paraguay 95 24.67 22.17
Peru 96 59.58 63.34
Venezuela 95 47.28 36.06
Argentina 96" 58.63 44.25
Bolivia 95° 55.89 68.29
Uruguay 95° 45.60 34.34

Note: 1- The surveys for Argentina include only Gran Buenos Aires
2- The surveys for Bolivia include only urban areas
3- The surveys for Uruguay include only urban areas

Source: Author's calculations
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Table 2a presents the proportion of 20-22 year olds that have finished their secondary education in
sixteen Latin American countries around 1995 (we choose this group because most individuals are
not likely to continue secondary level education beyond this point). If these individuals had started
school at the normal age (around 6 or 7) and did not interrupt their education, they should have
achieved at least secondary education by this age. However, a majority of this cohort has not
completed secondary schooling. On average, only 41% of 20-22 year old males and 46% of females
have completed their secondary education. Even though there are differences between countries, the
ratiosin al casesare grikingly low. They range from about 21%, 33% and 35% in Honduras, Mexico
and Costa Rica, to almost 60% in Chile. Under the current circumstances, it is unlikely that 20-22
year oldswill acquire much more education in the following years. Therefore, alarge proportion of
individuals searching for jobs or working in the next 45 years will not have achieved education levels
above secondary.

Moreover, there are substantial differences in education attainment along the income distribution.
Tables Al.2athrough A1.2f inthe Appendix show the average years of education by decile of 12,
15, 18 21 and 24 year oldsin the 16 Latin American countries for which we have household survey
data. Thedifferences among 12 year olds and even among 15 year olds are not very large (with the
exception of Brazil, El Salvador and Paraguay, where young children in the poorest decile already
show a consderable gap with respect to children in the top 10% at thisage). Differences in attainment
start to be more apparent at 18 years of age, where on average a child in the poorest 30% of the
digribution hasthree years|ess of education than 18 year oldsin the richest 10%. These differentials
expand to around 5 and 6 yearsfor 21 and 24 year olds.

The dow pace of overall educational progress is also apparent in a longer run perspective. By
comparing the average educational attainment of individuals born in 1968-70 (who are 25-27 years
oldin 1995) to the average for individuals born 30 years earlier (who are 55-57 yearsold in 1995),
it is apparent that it has taken three decades to increase the average schooling of the typical Latin
American male by three years (See Table 3). In other words, educational attainment has increased
by only one year per decade. Table 3 also shows that educational progress among women has been
faster, although the levels remain low by international standards.

Among the countries with nationally representative data in this sample Mexico, Peru, Ecuador and
Chile have improved the education across generations relatively faster, while Brazil, Costa Rica and
Paraguay have registered dower progress. Chile has maintained the highest level of schooling in this
sample for both men and women over the entire period. The gain across the 30 years was
approximately three yearsfor malesin Colombia, Chile and Peru while it was approximately 2.5 years
for Brazil, Honduras, and Coga Rica, but it should be noted that these last two countries started out
with higher education levels. Menin Mexico and Ecuador have made larger absolute improvements
across generations than men in other countries (men born in the 1968-70 cohorts had on average 4
more years of schooling than men born thirty years earlier). Mexican and Ecuadoran malesborn in
the 1930s had very low schooling levels smilar to Brazil, but the cohorts born since the 1960s have
met or surpassed educational attainment levelsin Venezuela, Colombia, and Costa Rica. By contradt,
Brazilian men have failed to bridge the historical gap of 1.5 years of schooling below Venezuelan
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men, and recent cohorts now also lag 1.5 or more years behind Colombia, Costa Rica and Mexico.

Figure A.1 in the appendix demongtrates that the improvements in educational attainment were not
steady over the thirty year period. In the vast magjority of countries the pace of improvements has
unfortunately dowed for cohorts born after the 1960s. The recent progress in Mexico and Chile
proves that stagnation at a mean level of 8 or 9 yearsis not inevitable.

In another aspect, relative educational attainment has changed dramatically: the gender gap in
schooling has changed considerably since 1960. In all thirteen countries women have made larger
gainsthan men. In half the countries, the gain for women over the same 30-year period was a year
or more than the gain for men. Table 3 shows that men from the 1938-40 cohort had nearly an
additional year of schooling than women in Chile, Colombia, Honduras, Mexico, Paraguay and
Venezuela. Not only has the advantage been eliminated throughout the region, women now attain
higher mean levels of schooling in Brazil, Venezuela, Honduras, Ecuador, Colombia, El Salvador,
Panama and Nicaragua.*> The male education advantage was eliminated among cohorts born prior
to the 1960sin Brazil, Venezuela, Colombia, and Chile and was eiminated more recently in Mexico
and Paraguay. Cogta Rica and Panama have higtorically maintained equal educational attainment for
males and femal es, although women now enjoy a dight advantage. It isimportant to note the stark
contrasts which appear when the data are examined within urban and rural areas. In many countries
girls dill attain lower levels of schooling than boysin rural areas. The national data shown in Table
2 reflects the favorable standings of girlsin urban areas.

Dispersion of Schooling Has Changed in Important Ways

A measure such as the mean years of schooling for the adult population provides a good indicator of
the average levd of kill available in the potential 1abor force, but Snce Latin Americais characterized
by high inequality, it is also important to consder how education is distributed. Table 4 shows
summary measures of the distribution of the stock of education. One striking result is that the
dispersion of the stock of schooling, as measured by the variance, increased over the 10-15 year
period for both men and women in Brazil, Mexico, Costa Rica, Honduras, and Uruguay. In Chile,
Venezuela, Argentina and Peru the variance remained about the same for men. The variance
increased for women more than men in Venezuela, Mexico, Argentina and Bolivia. While there are
many possible indices with which to measure schooling inequality, we will focus on the variance of
schooling because it islinked to wage inequality through standard labor economic theory. In fact,
the last column shows that a mean adjusted measures of schooling inequality, such as the coefficient
of variation, fdl for al countriesin Table 4. So one could say that “inequality of schooling” fell but
at the same time the increase in the variance of schooling will trandate into higher wage inequality.

2 The possible exception is Peru, where 18 and 25 year old men have higher levels of schooling than
women. While girls are on par with boys below the age of 15, it remains to be seen if these girls stop their
schooling at earlier ages than boys.
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TABLE 3. MEAN SCHOOLING FOR 1938-40 COHORTS AND 1968-70 COHORTS
(HOUSEHOLD SURVEY DATA CIRCA 1995)

Mean schooling for Mean schooling for Differencein
1938-1940 Cohort 1968-1970 Cohort Mean over 30 Years
Males
Brazil 3.91 6.33 2.42
Chile 7.84 10.94 3.10
Colombia 5.08 7.99 2.92
Costa Rica 5.68 8.18 2.50
Ecuador 4,91 9.19 4.28
El Salvador 3.85 7.18 3.33
Honduras 3.42 6.23 2.81
Mexico 4,52 8.94 4.42
Nicaragua 2.95 5.76 2.81
Panama 6.77 9.64 2.87
Paraguay 5.04 7.68 2.64
Peru 6.33 9.62 3.29
Venezuela 5.89 8.50 2.61
Argentina (1) 9.15 11.23 2.07
Bolivia (2) 8.90 11.57 2.67
Uruguay (2) 7.67 10.40 2.72
Females
Brazil 3.54 6.94 3.41
Chile 6.78 11.01 4,22
Colombia 4.34 8.27 3.93
Costa Rica 5.33 8.29 2.96
Ecuador 4.42 9.42 5.00
El Salvador 3.27 6.88 3.61
Honduras 2.74 6.42 3.69
Mexico 3.41 8.77 5.37
Nicaragua 2.69 6.18 3.49
Panama 7.00 10.34 3.34
Paraguay 4.12 7.54 3.42
Peru 4.25 8.56 4.31
Venezuela 5.20 9.20 4.00
Argentina (1) 8.61 11.65 3.04
Bolivia (2) 5.66 9.82 4.16
Uruguay (2) 7.40 10.65 3.25

Note: (1) The survevs for Araentina include onlv the Gran Buenos Aires area.
(2) The surveys for Bolivia and Uruguay include only urban areas.

Source: Duryea and Szekely, calculations from household surveys.
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TABLE 4

DISTRIBUTION OF STOCK OF SCHOOLING
ASMEASURED BY THE VARIANCE
POPULATION 25 YEARSAND OLDER

Males Females
Country Y ear Mean Variance Coef. Var. Mean Variance Coef. Var.
Brazil 1981 4,01 17.62 1.05 3.66 15.83 1.09
1995 5.26 20.82 0.87 5.21 20.53 0.87
Chile 1987 8.39 22.24 0.56 7.88 20.55 0.58
1994 9.01 21.78 0.51 8.57 20.81 0.53
Costa Rica 1981 5.82 17.73 0.72 5.54 15.11 0.70
1995 7.10 19.54 0.62 6.97 18.40 0.62
Honduras 1989 4,01 18.69 1.08 3.71 16.72 1.10
1996 4,79 21.05 0.96 4.61 19.29 0.95
Mexico 1984 531 22.30 0.89 4.43 16.40 0.91
1994 6.55 28.98 0.82 5.93 25.51 0.85
Peru 1985 7.47 22.09 0.63 5.47 23.47 0.89
1996 8.04 21.59 0.58 6.42 24.97 0.78
Venezuela 1981 5.86 17.56 0.72 5.14 16.25 0.78
1995 7.01 18.55 0.56 6.82 20.25 0.60
Argentina (1) 1980 7.92 17.14 0.52 7.24 14.71 0.53
1996 8.91 16.24 0.53 8.47 21.84 0.55
Bolivia (2) 1986 9.06 22.70 0.53 6.96 23.56 0.70
1995 10.03 24.18 0.49 7.72 30.08 0.71
Uruguay (2) 1981 6.83 16.49 0.59 6.63 15.79 0.60
1995 8.13 18.97 0.54 7.93 19.06 0.55

Note: (1) The surveysfor Argentina include only the Gran Buenos Aires area.
(2) The surveysinclude only urban areas.
Source: Duryea and Szekely, cal culations from household surveys.

Paradoxically the increase in variance of schooling for the stock of potential workers has coincided
with “improvements’ in the distribution of schooling, notably 1) increases in mean schooling and 2)
declinesin the variance of schooling for younger generations. Both of these effects can be regarded
asanatural process of increasng schooling from alower to an upper bound. Specifically the variance
of the stock of schooling depends on the disparities between cohorts and is also a function of the
variances within cohorts. First, when younger groups enter the labor force with higher levels of
education than older groups, the difference between these groups increases the variance of schooling
Second, digparitiesin educational attainment within generations follow an inverted “U” path through
time. At the beginning of the process schooling levels are universally low and inequality is
correspondingly low. When some individuals begin completing higher levels of education, the
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disperson of schooling within the new generation increases. In later stages, as primary or secondary
schooling become universal, the dispersion in attainment declines™ The variance of the stock of
schooling thus will change as some individuals enter and others exit the population. In many
countriesthe “exiters’ from the population tend to be old with low variance of schooling which more
than offsets the improvements arising from the incoming generations.

Aswe mentioned previoudy, increasesin the variance of the stock of schooling does not signify that
recent schooling policies have been afailure®* A good example of these dynamicsis Mexico which
isillugrated in Appendix FigureA.2. The variance of the stock of schooling increased by 30%, faster
than any other country in Table 4. At the same time the mean years of schooling across generations
increased faster than in any other country, and the variance of schooling within recent cohorts has
been declining relatively rapidly in Mexico.*

In sum, Latin America has undergone significant changes in its age structure and educational profile
during the last 30 years. The countries are all progressing through the standard demographic
trangtion, and are ageing. In some countries, the population continues to remain fairly young, and
the share of those entering working age will continuetorise in the near term. But in most countries,
the share of the very young in the population has stabilized or is even declining. In education, the
attainment of Latin America swork force has increased over time, but very dowly relative to other
regions and to expected levels. Women have made gains that put them on par with or above the
educational attainment of men. Despite progressin reducing the relative inequality of schooling, the
distribution of the stock of schooling will put upward pressure on wage inequality among adult
workes. In the following sections we will show that these changes in demographics and schooling
have had important effects on the behavior of labor marketsin the region and, in particular, that they
help to explain the evolution of employment, unemployment and income differentialsin Latin America
during the 1990s.

13 Duryea and Szekely, 1998, decompose the change in overall variance into between and within cohort
effects.

14Figure A2 in Appendix | clarifiesthis. Ascan be seen, the distribution of schooling in Mexico as
measured by the variance, has been lower for each of the new generations since the 1960s, but even so, the
dispersion of the stock of schooling isincreasing. The reason is that the older generations also had very low
education dispersion and as they exit the population, there is an dispersion-increasing effect that dominates the
progressive effect of the new generations. In contrast, Chile has reached the stage at which cohort dispersion is
declining with new generations. This has contributed to the reduction in the variance of schooling since “exiters’
tend to have higher dispersion that the new entrants.

Psee figure AL in Appendix 1.
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II. The Effect of Demographics and Education on Labor Supply and Employment

During the 1990s employment growth dowed down in Latin America.’® At firgt glance this seems
rather surprising because the present decade has been one of economic recovery. In this section we
show that one of the reasons for this dowdown is the demographic transition described above.
Demographic changes have affected employment directly, through a decline in the rate of growth of
the working age population; and indirectly, through a decline in the pace of female labor market
participation resulting from changes in the age structure of the population, reductionsin fertility and
higher levels of schooling among females.

Themost direct effect of demographic trends upon employment are due to the pace at which young
people enter the labor force. Therelative sze of the working age population in Latin America has
been expanding for the past 30 years, asweiillustrated in Figure 1, as a consequence of changesin
fertility and mortality. More recently the rate of growth of the working age population has begun to
decline, from a pace of 3% annually during the 1980s, to only 2.5% in the 1990s. If the growth rate
of potential participantsin the labor market declines, then employment growth and unemployment
tend to fall. Therefore, the declining growth of the work force partially explains the decline in
employment growth in the 1990s.

In addition to the declining working age population growth rate, the pace at which participation rates
have increased in recent decades is also moderating. These changes have been driven mostly by
female participation rates, which, in turn, have been driven by demographic and educational factors.
In this section we give some evidence on the connection.

Figure 6 showsthat total 1abor market participation in Latin America increased from around 64% to
70% during the 1980s, but continued to rise at a much dower pace during the 1990s. The figure also
showsthat practically the entire shift was caused by the substantial increase in female participation.
Women accounted for only 23% of thelabor forcein 1970, but their share increased to 36% over the
next 26 years.

Figure 7 compares the changes in female participation across countries.*” All of the countries for
which information is available have followed the same trend during the past 26 years, with the
exception of Haiti, and the largest increases were registered in Paraguay, Colombia, Argentina,
Honduras, Bolivia and Guatemala.

18110 (1997) and Lora and Marquez (1998) provide evidence on this.

o Psacharopoulos and Tzannatos (1992) already showed that female participation rates increased
markedly between the 1960s and the 1980s, and here we extend the analysisto the 1990s.  To produce this figure
we used data from ILO (1997), which includes participation rates for the period 1960-1992. Additionally, we
processed the information in household surveys from Argentina, Bolivia, Brazil, Costa Rica, Chile, Mexico, Peru,
Venezuela, Honduras and Colombia to obtain estimates for around 1995.
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Figure 6

Participation Rates and Male-Female
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TABLES
PARTICIPATION RATES FOR MEN AND WOMEN AGES 3045 BY LEVEL OF COMPLETED SCHOOLINC

Women Men
A B C D A B C D
Country and Year No Education Primary  Secondary Higher No Education Primary Secondary Higher
Brazil 81 0.34 0.37 0.53 0.82 0.95 0.97 0.97 0.98
Brazil 95 0.50 0.57 0.67 0.87 0.92 0.95 0.97 0.98
Chile 87 0.25 0.30 0.39 0.70 0.81 0.94 0.96 0.98
Chile 94 0.34 0.36 0.46 0.74 0.80 0.95 0.98 0.98
Colombia 95 0.42 0.46 0.61 0.87 0.92 0.98 0.98 0.98
Costa Rica 81 0.87 0.91 0.93 0.93 0.91 0.96 0.98 0.93
Costa Rica 95 0.34 0.35 0.48 0.70 0.87 0.97 0.98 0.97
Ecuador 95 0.68 0.61 0.62 0.81 0.88 0.96 0.98 0.98
El Salvador 95 041 0.57 0.70 0.90 0.89 0.93 0.94 0.94
Honduras 89 0.26 0.40 0.61 0.76 0.96 0.98 0.95 0.97
Honduras 96 0.32 0.49 0.60 0.72 0.95 0.98 0.98 0.97
Mexico 84 0.37 0.39 0.47 0.72 0.74 0.97 0.98 0.98
Mexico 94 0.37 0.39 0.47 0.72 0.74 0.97 0.98 0.98
Nicaragua 93 0.33 0.49 0.66 0.72 0.90 0.89 0.89 0.95
Panama 95 0.20 0.34 0.55 0.83 0.84 0.96 0.96 0.97
Paraguay 95 0.72 0.73 0.73 0.86 0.79 0.98 0.99 0.99
Peru 85/6 0.82 0.78 0.66 0.78 0.92 0.98 0.96 0.97
Peru 96 0.77 0.71 0.64 0.72 0.89 0.98 0.94 0.97
Venezuela 81 0.23 0.33 0.52 0.76 0.95 0.98 0.98 0.97
Venezuela 95 0.31 041 0.60 0.83 0.90 0.97 0.97 0.96
Argentina g1t 0.63 0.34 0.42 0.71 0.98 0.98 0.98 0.97
Argentina 96" 0.64 0.48 0.56 0.80 0.75 0.96 0.98 0.99
Bolivia 862 0.45 0.43 0.48 0.61 0.87 0.96 0.97 0.87
Bolivia 95 0.68 0.68 0.63 0.80 0.95 0.98 0.97 0.96
Uruguay 81’ 0.47 0.47 0.52 0.80 0.63 0.97 0.98 0.99
Uruguay o5 0.34 0.59 0.73 0.91 0.40 0.97 0.99 0.99

Source: Calculations from household survey data

Note: 1- The surveys for Argentina include only Gran Buenos Aires
2- The surveys for Bolivia include only urban areas
3- The sunveys for Uruguay include only urban areas
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Female participation rates are strongly influenced by fertility and education. When fertility rates
decline more women enter the labor market because women with fewer children have more time
availablefor market oriented activities®. The declining fertility ratesin the region have allowed more
women to enter the labor market, and thereby increased the potential rate of employment growth.

| ncreasing education for women has also contributed to higher female labor force participation rates.™
Table 5 showsthat participation ratesin Latin America increase considerably with education.”® For
ingance, in Honduras women with no schooling have participation rates of about 32%, while higher
education have a participation rate of 72%. The average ratio between the participation rates of
women in the lowest education category to those in the highest category is approximately one to
three. By contrast, male labor force participation is relatively constant across education groups and
doesnot vary over time. Therefore, in addition to declining fertility, the risng educational attainment
of women is having a significant impact on the pace of labor supply growth in the region.

To assess the magnitudes of these demographic and schooling effects, we estimate a regression in
which changes in women’s labor supply are a function of changes in education, fertility, and other
control variables® Theresultsindicatethat reductionsin fertility and increases in average education
are associated with increases in female participation.?

®0One can also argue that women tend to have fewer children to be able to enter the labor market. The
direction of the causality between these two variablesis difficult to disentangle.

1 the literature on participation in industrialized countries it has been shown that one of the major
sources of the rises in femal e participation has been the change in family structure toward one-person and single-
parent households. We examined this argument by using household survey data for Argentina, Bolivia, Brazil,
Cogta Rica, Chile, Mexico, Peru, Venezuela, Honduras and Colombia. Surprisingly, family structuresin these
countries have remained very stable for the past 15 years. Interestingly, if there has been any change in household
composition it seemsto have been given by a reduction in the importance of nuclear/traditional families, and an
increase in extended households, which is precisely the opposite trend observed in industrial countries.

2The only exception is Peru in 1985.

ZThis exercise involves a number of econometric problems, such as endogeneity. Appendix Il presents a
detailed discussion of how we have addressed the issues. For presentation purposes we show the most intuitive
results, but it should be stressed that when one triesto correct for all these potential problems, the conclusionswe
obtain are exactly the same.

22As we know that incomeis generally a strong determinant of participation, we test for the significance
of average wages, industrial wages, and the minimum wage (equations 1, 2 and 3). Surprisingly we find that each
of these variables has a negative effect on participation, and only the minimum wage continues to be significant
when we control for other variables. One plausible explanation is that wagesin Latin America are only relevant for
participation decisions when the family has low income, and as the minimum wage islikely to be closer to the
incomes of the poor than average or industrial wages, it can be capturing an “added worker” effect, where
households have to incorporate more of their membersin the labor market when incomes decline. In other words,
participation acts as a buffer stock at low incomes. To verify what type of education has more influence on female
participation, we estimated another set of regressions (seetablesin Appendix Il), and found that the positive
relation between average education and participation is totally driven by higher education.
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L abor force participation rates vary not only with education but also with age, especially for women.
Therefore, the ageing of Latin America’s population is another factor that would affect female labor
force participation, and thereby labor supply growth. As shown below, female labor force
participation increased rdatively quickly in the 1980s because a large share of women were in the age
group that tendsto have the highest participation rates. By contrast, in the 1990s, this cohort entered
older age groupswho arelesslikdy to remain in thelabor force. Hence, the ageing of the population
has also led to a moderation of labor supply growth, through this effect on women's overall
participation in the labor force.

InFigures8 and 9, weilludrate the differences in average participation rates for men and women as
afunction of their age. The most notable difference is that the age profile of male participation rates
is characterized by a smooth inverted “U,” while the age profile for females varies markedly across
countries which can be broadly classified in three groups.? In the firgt of these groups, including
countries as diverse as Argentina, Honduras and Trinidad & Tobago, participation rates peak at age
20-29. In the second group, which includes 9 of the 19 countries for which we have data, female
participation rates are characterized by a smoother inverted “U” curve which peaks between 30 and
39 years of age. Inthe third group, including Chile, Jamaica, and Panama, the participation rates
peak at around 40 years of age. In all cases, female participation rates fall sharply after 45 years,
instead of declining smoothly asisthe case for men.

Latin American female participation rates differ significantly from those of the industrial countries
(SeeFigure 9). Female labor force participation rates are much higher in developed countries for all
age groups. The cross sectional datain Figure 9 suggests that female participation rates peak at ages
30-40 but to verify if women change their participation behavior through the life cycle we should
follow the same person trhough time. The data to do thisis not available but we can follow the
participation behavior of different birth cohorts from a single country through time. Figure 9a plots
the participation rates of 16 birth cohorts, by using the information from five Brazilian household
surveys comprising the period 1981 to 1995 (the surveys belong to 1981, 1984, 1987, 1990 and
1995)?. For instance women born in 1952-54 are observed at ages 27-29 age in 1981, ages 30-32
in 1984, ages 33-35 in 1987, ages 36-39 in 1990, and ages 41-43 in 1995, with the idea that
observing the behavior of a group is a good substitute to following individuals.

21 this case, we notice that the form of the curve differs across countries. Appendix 11 contains a set of
graphs where we show the age profile of female participation for 23 Latin American countries, and we compare
therate in the early 1970s, with the latest date available around 1996.

2\We use Brazil becauseit isthe country for which alarger number of household surveysis available to
us.
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Figure8 Average Male Participation in LAC
By Age Group in the 1990s
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Fig ure 9a Female Participation Rates by Cohort
Brazil 1981, 1984, 1987, 19890, 1995
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The cohort participation patternsin figure 9a reinforces the idea that there is some relation between
age and participation. Participation does fall at older ages, although not as early or steeply as
represented by the cross-sectional data in Figure 9. According to the figure, cohorts which were 30
years of age or morein 1981, increased their participation rates when they went from the ages of 30
to around 45, and reduced their participation thereafter. For instance, at age 36-38 the 1943-45
cohort participated at therate of 45%in 1981. Their rate increased to about 50% in 1984 and 1987,
and then garted declining as the cohort reached 45-47 years of agein 1990. By 1995, the cohort was
approximately 46-49 years of age and had a participation rate of around 46%, smilar to the rate
observed at age 36 and below the peak reached by age 40. Similar patterns are observed for the 11
cohorts that were ages 30 or more in 1981.

One interesting aspect of the figure, isthat in all cases, younger cohorts have higher participation
rates than older ones. For instance, the 1952-54 cohort registered a participation rate of 53% in
1987, when they reached age 33-35. In contrast, the cohort born sx years earlier (1958-60) registered
a rate of female labor force participation of 45% when they were ages 33-35. In fact this
phenomenon contributes to the steeper age participation profilesin the cross-sectional survey. In
other words, if one were to connect the points using the 1981 survey it would appear that women's
participation is stable or dightly falling between the ages of 30-40. Arend's (1997) and Duryea's
(1995) papers note that increasesin educational attainment by successive cohorts of women in Brazil
contributed to the rise in participation rates from 1976-1990.
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Figure 10 What Explains the Change in Female
Labor Market Participation?
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Figures 9 and 9a illudtrate that the combination of the ageing of the population and the age profile
of female labor force participation ratesis a very important determinant of labor supply growth. To
estimate the effect of these factors on female participation rates, we added several demographic
variables into the base equation (see Appendix |1 and Table A2.2 for the results).® Fertility and
education continue to be good explanatory variables, but now we also find that the demographic
trangtion is one of the strongest determinants of the sharp risein female labor market participation
ratesin Latin America.?® By using the regression results we decompose the changes in participation
and summarize our findingsin Figure 10.

Thefigure shows, firg, that total participation ratesin Latin Americaincreased by approximately 35%

Sepecifically, we include the proportion of total population in the 0-9, 10-19, 20-29, 30-39, and 40-49
age groups, respectively.

%) ower female participation rates are associated with large proportions of the population in the 0-9 age
group. On the other hand, higher participation is associated with cases where the relative weight of the 20-29 and
the 30-39 age group increases. Recalling the age-participation profiles presented before, the rates plunge for
women after 45 years of age, and in line with this finding the regression shows that rises in the population weight
of the 40-49 age group are associated with lower participation. Additionally, it should be noted that the explanatory
power of the independent variables increases from 48% to 59% when we include the age structure of the population
into the regression.
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during the 1980s. Around 10 percentage points were associated with reductionsin fertility. Another
three percentage points were linked to rising educational attainment; this effect is not that large
because educational progress has been dow and concentrated among younger age groups. The most
striking result isthat around 30 percentage points of the increase in participation rates are associated
with the change in the age composition of the population. Specifically, the relative size of the 30-39
age group increased by 15% during the decade, and sncethisis the group which registers the highest
participation rates, total female participation increased. It can also be seen that the relative size of the
40-49 group -- which registers lower participation rates -- also expanded and this tended to reduce
participation. However, asthis expansgon was smaller (around 8%), it was offset by the change in the
30-39 age group.

With respect to the 1990s, female participation continued to expand, although at a dower pace. In
the 1980s the average annual increase was of 3.4%, whilein the 1990sit fell to 2.4%. Asillustrated
in Figure 10, the main difference between the 1980s and 1990s, are the changes in age composition.
During the 1990s, the 30-39 age group continued to expand in relative terms, but it did so by 8%.
In contragt, the 40-49 age group increased its relative size by 15%. So, in the 1990s there were two
age effects that canceled each other. On the one hand, participation tended to rise due to the
expansion of the groups that participate more, but on the other it tended to decline due to the
expansion of the groups that participate less.*” As both effects were of similar magnitude, the net
effect was small.

In sum, our results show that fertility, schooling and the age structure of the population affect labor
supply through their influence over female participation decisons.

Labor Supply and Employment

Changes in labor supply are determined by changes in the size of the potential labor force, and by
changes in participation rates. Due to the region’s demographic transition, the new generations
entering working age have become smaller, and consequently the growth rate of the working age
population also dowed down in the 1990s. With respect to participation, we showed that for Latin

271t should be stressed that we performed a set of teststo check for the robustness of our econometric
results (see Appendix I1), and none of our conclusions change.
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FIGURE 11

Rate of growth of working age population between 1980s and 1990s
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Americaasawholetherisein participation rates is also dowing down. The net effect is that for the
first time since the mid 1960s, the growth rate of the labor force is declining.

Although this pattern appliesto most of the countriesin the region, some differences remain. Figure
11 classifies countries according to changes in the working age population and the labor force
participation rate between the 1980s and 1990s. In 10 out of the 16 countries in our sample, the
growth rate both of the working age population and of participation rates decelerated; consequently,
they experienced net reductions in the rate of labor supply growth (See Quadrant D). In two
countries, (Boliviaand Uruguay) the pace of labor supply growth declined, in spite of an increasein
the rate of growth of the working age population in the 1990s (see quadrant B). The net declinein
labor supply growth was the result of a deceleration in the participation rate.

In 3 of the 16 countries, the growth rate of the working age population declined at the same time that
participation rates continued to rise (See Quadrant C). In one of these, the Dominican Republic, the
net effect was a decline in the growth rate of labor supply. However, in Mexico and Peru -- which
are 2 of only 3 three countries -- the growth rate of labor supply increased. In these 2 countries,
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increasesin the growth rate of participation outweighed the effect of reductionsin the rate of growth
of the working age population. Finally, Argentina is the only country where the growth of labor
supply accelerated both because of an acceleration in the growth of the working age population and
participation rates (See Quadrant A).%

By itsdf, adeclinein the pace of labor supply growth will not reduce employment or unemployment
snce labor demand also playsarole. Nevertheless, labor supply isan important factor in the labor
market. If there were no changesin demand, declinesin the rate of labor supply growth, like those
experienced by most of the countries described above, will reduce employment. As long as
unemployment does not change dramatically over time in a given country, the rate of employment
growth in the long run must correspond to the rate of growth of labor supply.

Since the rate of labor supply growth has been declining in most of the countriesin the region, we
would expect that the rate of employment growth would also decline. Figure 12 verifies this argument
with data from these 16 Latin American countries. The figure plots the change in the rate of labor
supply growth between the 1980s and 1990s, and the change in employment growth. Thereisa clear
postivereationship. In the 1990s, employment growth accel erated in those countries where the pace
of labor supply growth increased, while employment grew at a dower pace in the countries where
labor supply growth decelerated.

In sum, trends in demographics and schooling play an important role in determining changes in
employment growth through their effect on labor supply. If the rate of growth of the working age
population continues to decline in future years, as suggested by Figure 1, and if female participation
rates continue to increase at adower pace due to changes in the age structure of the population, we
would expect that the labor force growth rate will decline in most countries over the next few
decades. In addition, if unemployment rates remain fairly constant in the future, the rate of
employment growth will stabilize at a lower level in most of the countriesin the region at the start
of the next century.

By may seem surprising that the working age population grew faster in the 1990s in Argentina and
Uruguay, which arerdlatively “old” countries. In the next section we clarify thisissue.
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Figure 12 Change in Growth of Employment and
Labor Supply Between 1980s and 1990s
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I11. Demographics and Schooling Affect Unemployment

Demographic trends and changes in schooling affect not only employment growth, but also
unemployment rates. This is because people of different ages and educational attainment have
different probabilities of finding and saying in jobs. In particular, younger individuals take longer to
find jobs when they are unemployed and also are more likely to move from job to job. Thisis partly
a consequence of taking time to find the “right” job (in terms of a match between the job’'s
characterigics and the individual’ s skills and preferences) as well as more limited information about
the individual because of their more limited experience. By contrast, older workers have generally
established long-term relationships with employers, and have greater experience to judge the fit
between their current job and their best alternatives. Employers are less likely to fire these older
workers because they may have specific skills and experience that are valuable, or because their
longer tenure raises severance payments. Similar arguments can be made about how rates of
unemployment vary between men and women. Thus, demographic factors will affect the aggregate
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rate

TABLE 6 0 f
OPEN UNEMPLOYMENT RATESBY SEX AND AGE unem
IN URBAN AREAS, 1994.
ploy
Country Gender Age Group Young/Elderly ment.
Total 15-24 25-34 35-44 45 and over ratio
Argentina Total 13.0 22.8 10.0 10.5 10.3 2.2
M ale 11.5 20.3 8.8 7.3 10.5 1.9
Female 15.5 26.7 11.9 15.4 10.0 2.7
Bolivia Total 3.2 5.8 2.8 2.0 2.1 2.8
M ale 3. 6.3 2.5 2.1 2.9 2.2
Female 2.9 5.2 3.2 1.9 0.9 5.8
Brazil Total 7.4 14.3 6.9 4.3 2.6 5.5
M ale 6.4 12.4 5.5 3.8 2.7 4.6
Female 8.9 17.0 8.8 5.0 2.5 6.8
Colombia Total 8.0 16.2 7.6 4.7 3.3 4.9
M ale 5.4 11.9 4.4 3.4 2.9 4.1
Female 11.6 21.0 11.6 6.3 4.2 5.0
Costa Rica Total 4.2 9.7 3.8 2.3 1.6 6.1
M ale 3.7 8.6 3.7 1.5 1.6 5.4
Female 5.1 11.6 4.0 3.5 1.5 7.7
Chile Total 6.8 16.1 6.5 3.7 3.7 4.4
M ale 5.9 14.0 5.5 3.0 3.9 3.6
Female 8.4 19.3 8.4 4.9 3.4 5.7
Honduras Total 4.1 7.1 3.6 3.1 1.3 5.5
M ale 4.5 7.5 3.7 4.1 . 3.8
Female 3.4 6.6 3.6 1.3 0.1 66.0
Mexico Total 4.5 9.4 2.9 2.3 3.1 3.0
M ale 5.1 10.0 3.0 2.8 4.2 2.4
Female 3.6 8.3 2.7 1.2 0.4 20.8
Panama Total 15.7 31.0 15.1 9.7 5.9 5.3
M ale 12.4 27.5 9.7 6.8 5.7 4.8
Female 21.0 36.9 22.7 14.0 6.2 6.0
Paraguay Total 4.4 8.3 3.2 2.9 2.6 3.2
M ale 5.1 9.9 3.4 3.1 3.9 2.5
Female 3.5 6.5 3.0 2.6 0.7 9.3
Uruguay Total 9.7 24.7 8.4 5.5 3.8 6.5
M ale 7.3 19.8 4.9 3.4 3.4 5.8
Female 13.0 31.5 12.8 7.8 4.5 7.0
Venezuela Total 8.9 17.1 9.1 5.3 4.2 4.1
M ale 9.1 17.2 8.8 5.9 4.9 3.5
Female 8.3 17.0 9.6 4.2 2.5 6.8

Note: (1) The surveys for Argentina include only Gran Buenos Aires.

(2) The surveys for Bolivia and Colombia include only urban areas.

Source: ECLAC (1997)
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The differencesin unemployment rates by age and gender are shown in Table 6 for several countries,
and confirm that these rates are unequivocally higher for younger individualsin Latin America. The
differences are particularly striking when we compare the unemployment rates among 15-24 year olds
to the rates registered by individuals older than 45. For these 12 countries, unemployment is four
times higher on average among the younger groups than among the older groups.

Clearly, an increase the share of the working age population among the young will increase the
number of individuals who are in a relatively volatile employment phase. If the 15-24 age group
increases as a share of the labor force, the number of young individuals entering the labor market for
the first time or searching for new jobs will increase, and aggregate unemployment will tend to be
higher. A ample plot of the change in the relative weight of the 15-24 age group versus the change
in unemployment during the 1990s for a set of countries confirms this relationship (See Figure 13).%
In linewith our argument, we find that there is a positive relation between the change in the relative
sze of the 15-24 age group and unemployment in the region.

Fiaure 1 Changes in Unemployment and in Age
SLE s Structure Between 1990 and 1996
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Two of the Latin American countries which have faced the largest increases in unemployment over
the past decade, Argentina and Uruguay, are precisely those countries in which the share of the
young entering the labor force increased the most. At first sight, this seemsto contradict the earlier
discusson which showed that these countries are among the “oldest” countriesin the region. In fact,
Argentina and Uruguay do have a much smaller share of 15-24 year olds in their population than
other Latin American countries (See Figure 14). However, the population weight of this young age
group increasad in both countries during the 1990s. In Argentina, the share increased sharply from
around 37% to 41% in only five years, whilein Colombia, Jamaica, and Brazil, the size of thisyoung
group declined steadily through 1990s. In the case of Argentina, the sudden rise in the population
share of the 15-24 group in the 1990sis a response to a sharp increase in fertility by almost 10% that
took place during the period 1967-1975. The fact that a “baby boom” during the late 1960s could
have implications for labor market outcomes twenty years later is a good example of the importance
of the supply-side story.
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Unemployment rates among women are substantially different from men in ways that are tending to
aggravate unemployment in theregion. The differencesin unemployment by age are much larger for
women than for men. On average young men are 3.7 times more likely to be unemployment than the
oldest working age group; while young women are almost eight times more likely to be unemployed
than older women. There are even cases like Mexico where women 15-24 years of age register
unemployment rates almost 20 times larger than women 45 and over.

In addition to the factors related to age which are common to both sexes, the difference in
unemployment rates and age profiles for women are strongly affected by having children. Women
typicaly enter the [abor market when they are relatively young, but many of them exit (permanently
or temporarily) during childbearing years.® It may be more difficult for women to get jobs when
employers are less certain that they will remain with the firm; in some cases because it will not be as
worthwhile for employersto invest the same amount in training, while in other cases there may be
mandatory and cogtly maternity benefits. WWomen may also face discrimination in the labor market or
there may be reasonsthat it is more difficult for them to find a good match between their skills and
characteristics and the available jobs. Regardless of the reason, the higher rate of unemployment
among younger women has tended to increase the unemployment rate of the region as a result of their
increasing labor force participation rates. Therefore, the “natural” rate of unemployment has not only
changed because there are more or less young individual s searching for employment, but also because
an increasing proportion of those individual s are women.

By calculating how much unemployment would change only as a consequence of the changing
composition of the labor force, due to the growing share of young workers and of women, it is
possible to estimate the effect of these trends on the changes in unemployment during the 1990s (See
Table 7). Thethird column in thetable contains the change in total unemployment actually observed
between 1990 and 1996, while in the fourth column we show how much unemployment would have
changed soldly asaresult of the trendsin age structure and participation rates.* According to these
figures, unemployment in Argentina, Brazil and Uruguay would have increased by 1.02, 0.18 and 0.38
points, respectively during the 1990s if the only shifts taking place were changes in the age and
gender composition of the labor force.* Total unemployment did, in fact, increase in these three

OIn fact, in figure 9 we showed that one of the major differences between female participation in the
region and the pattern observed in industrial countries, isthat Latin American females return to the market at
much lower rates.

31The result is obtained as follows. First, we divide the labor force by age group and gender in 1990 and
obtain the distribution of the labor force in each cell (the groups are the same asin Table 6). Then we multiply the
unemployment rate of each group by its relative weight and obtain the total unemployment rate in 1990. We divide
the labor force in the same way with the 1996 data and obtain 1996 weights. Finally we apply the 1996 weightsto
the unemployment rate by age and gender observed in 1990, and the result is the change in unemployment due to
changes in age and gender composition of the labor force.

32Figur&s 11 and 14 show that Argentina and Uruguay are about the only two countriesin which the
growth of the working age population accelerated in the 1990s due to the expansion of the 15-24 age group. In
both of these countries femal e participation rates increased in the 1990s, which means that women represented a
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countries; and around 10% of the increase in the unemployment rate can be accounted for by these
demographic changesin the “natural” rate of unemployment.

TABLE 7
EFFECT OF THE AGE STRUCTURE OF THE POPULATION
ON THE CHANGE IN UNEMPLOYMENT IN THE 1990s

Pointsdueto (%) Changein

Country Unemployment Change Changesin Unemployment

Rate in Unempl. Age Srudure Dueto Change

1990 1996 (Points) in Age Strudture
Argertina 73 180 107 102 954
Badlivia 72 36 -36 013 360
Brazl 43 6.1 18 0.18 9.79
Chile 74 6.6 08 041 5153
Cdombia 110 114 04 -0.36 -89.27
CodaRica 46 52 06 0.28 -47.29
Honduras 42 32 -1 021 21.09
Mexico 27 56 29 025 877
Panama 16.3 137 26 -0.88 34.03
Paraguay 6.6 56 -1 -0.10 1037
Uruguay 93 128 35 0.38 1086
Venezuda 99 111 12 0.56 -47.02

Average 757 858 101
Source Authors calculations using data from UN (1997) and ECLAC (1997)

In all the other countriesin the sample, however, the demographic changes have had a moderating
influence on the unemployment rate. 1f the only changestaking place in the 1990s had been the shifts
in the age and gender composition of the labor force in these countries, then the unemployment rate
would actually have declined. In the case of Chile, Panama, Honduras, Paraguay and Bolivia, total
unemployment did decline, and according to our estimates the reduction associated with the decline
in the “natural” rate of unemployment was 51%, 34%, 22%, 10.3% and 3.6%, respectively.

In the four remaining cases, total unemployment rose despite a decline in the natural rate of
unemployment. In Mexico, unemployment would have actually fallen by 0.25 points instead of
increasing by 2.9 points as a result of the changing composition of the work force. In Colombia,
Coda Ricaand Venezuda, the observed increases in unemployment were somewhat lower than they
would have been in the 1990s were it not for the decline in the “natural” rate. The differences
between the actual changes in unemployment and the expected impact of demographic trends was

larger proportion of the labor force.
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due to the effects of demand and the ingtitutional settings of these countries.

Since we have some idea about how the age structure of countries will change in the future, it is
possible to estimate the expected impact of the demographic transition on unemployment (See Table
8).3 1n 1996, the average unemployment rate in the region was 8.6%, and if the age structure of the
population changes as predicted, unemployment will be 2.2 and almogt 3.0 points smaller by the year
2010 and 2020, respectively. The predicted effects are particularly large in Panama, Colombia, Brazil,
Venezuela, Chile and Mexico.

Table 8

Expected Reduction in Unemployment
Due to Changes in Age Composition
(Percentage points)

Country 2010 2020
Argentina -1.77 -2.36
Bolivia -1.69 -2.19
Brasil -2.50 -3.38
Chile -2.31 -2.98
Colombia -2.63 -3.48
Costa Rica -2.04 -2.67
Honduras -1.80 -2.43
Mexico -2.31 -2.91
Panama -3.78 -5.12
Paraguay -1.77 -2.35
Uruguay -2.00 -2.63
Venezuela -2.33 -3.17
Average -2.24 -2.97

Source: Authors' calculations using data
from UN (1997) and ECLAC (1997)

V. The Effects of Demographics and Schooling on I nequality

Bwe use population projections from UN (1997), and estimate the effects by using the 1996 structure of
the labor force in terms of gender and age, and the unemployment rate by category, to obtain the total
unemployment rate in 1996. To estimate the effect in 2010, we use the projected age structure and female
participation rates for that year to obtain the new weights, and recompute the unemployment figure with this data
and the 1996 age-gender specific rates. We proceed in the same way with the 2020 data.
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One of the main concerns of Latin Americans today is the limited access to highly remunerated jobs.
Despite higher growth and lower volatility in the 1990s, wage inequality increased in many countries
and household income inequality has not declined at the expected rate. Table 9 demonstrates that the
Gini index for wage incomes increased or remained high in all seven of the countries for which we
haverdiable datain two separate years® According to the table, there have been sharp risesin wage
inequality in Mexico (where the Gini increased by 20%), Argentina, Bolivia and Venezuela. The
digribution of wages also deteriorated, although only dightly in Brazil, and remained stablein Chile
and Costa Rica. So, the general perception of an increase in wage inequality is well-founded.

TABLE9
UPPLY-SDE EFFECTSOF DEMOGRAPHICSAND SCHOOLING ON WAGE INEQUALITY
Al
th
Diredtion of Pressureon Wagelnequdity o
Gini Gini Changein Change Changein Changein u
Wegss Wagss  Wagelnegudity  inAge Disparson Return (Price) gh

Country Paiod  1980s 1990s (points) Srudure  of Schodling toHichkill 1y
uc
Brazl 81-95 537 556 19 + + + h
Chile 8794 402 406 04 + - - of
CodaRica 81-95 555 555 00 neutral + + th
Honduras 8996 - - - - + + e
Mexico 84-94 431 519 88 neutral + + U
Venezuda 8195 350 393 43 neutral - - rr
- en
Argetina (1) 8096 388 24 36 + + + t
Bdlivia (2) 8695 493 56.2 6.9 - + +
Note (1) Thesurveysfor Argentinaindude only the Gran Buenos Airesarea.
(2) Theanveysfor Baliviaindudeonly urban areas de
Source Authors calculations Ea
e

over these trendsin inequality focuses on the effects of the crisesin the 1980s, stabilization programs
and ingtitutional reforms, we will argue that demographic trends and changes in schooling can explain
aportion of the changein incomeinequality. First, the ageing of the population increases aggregate
income inequality because the distribution of income within older cohorts is larger than within

**The table refersto urban malesin the 18-65 age group. We use this sample because these individuals
have particularly strong labor market attachment, and therefore changes in wages are less likely to reflect changes
in participation rates.
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younger groups. Second, the rising educational attainments of the new generations are leading to
higher variances of schooling. One of the reasonsis that increasing the education of the young lead
to differences between generations, which in turn increases income inequality. Another reason is that
education differences within new generations are declining, but these reductions are not enough to
reduce the overall variance of schooling. Finally, the dow pace of educational progress has limited
the supply of highly skilled individualsto the labor force at a time when demand for such workersis
rigng; this exacerbatesincome inequality by driving a wider wedge between the wages of more killed
and less skilled workers.

The Surprising Effect of Demographics on Inequality

Income inequality is higher among older individuals than among younger ones; therefore, as the
population ages and the share of older groups increase, aggregate income inequality will also rise.
Figure 15 shows how income differences vary with age and schooling levels in Brazil.* Similar
figuresfor Argentina, Bolivia, Chile, Coombia, Costa Rica, Honduras, Mexico, Peru and Venezuela
are presented in figure A3.1 in Appendix [11.%* We find that in all these countries the income
differences between the young are relatively small, but the income gap widens as people grow older.
Those who invested in training and education in childhood and early adulthood will receive the
returnsto their investment later in life, and since there are differences in education and training, the
income gap between those with and without education will widen over time.®” By way of illustration,
consider two individuals who are both 25 years old, but one has no education and the other has
completed university. At 25 years of age, the income difference will be relatively small (about four
to one in Latin America). As time goes by, the individual with higher education will receive
subgtantial pay increases while the unskilled individual will not. By the time these individuals are
more than 45 years of age, the highly educated individual will be earning, on average, about eight
times more than the uneducated person.

Figure 15
Average Income of Earnersby Age and Education Level in Brazil, 1995

*The best way to know if the argument is true would be to follow individuals differing only in the amount
of training and education received, for a large number of years, and then find out if in reality their income gap
varied as described. Unfortunately thiskind of data is not available, so we use household survey data as an
alternative.

N these graphswe plot incomes in absolute terms for presentation purposes, but we also performed the
same calculations for log wages to focus on differencesin growth rates, and the resultslead usto similar
conclusions. All results were obtained by processing household survey micro data.

3"Behrman (1996) explains this.
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Thus, if the income gaps maintain this same general pattern, income distribution will deteriorate as
countries age. For example, consider how low income inequality would be in Brazil if the entire
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population was concentrated in the 20-25 age group by looking at Figure 15. If, however, the entire
population were concentrated in the 40-50 age groups, income inequality would be much higher
because of the wider income difference between highly and poorly educated individuals. In other
words, asa country ages, income inequality tends to rise because people with higher education will
have had a chance of benefitting from the returns to their human capital .® After retirement age the
differences will tend to decline.

1 other words, the inequalities within age-groups tend to expand with age. Deaton (1997) explains this
type of results in more detail and provides some evidence for developing countries of other regions. Lam (1997)
has used data from Brazil and the United States and also reaches the conclusion that for individuals 24 and ol der,
within age-group inequality increases through the life cycle. However, Lam (1997) and Behrman (1997) have
explained that when a country ages, there are other forces acting on the distribution. Specifically, young
individuals tend to have lower incomes than older ones, and so if one starts from a situation where all the
population is concentrated in the young age group, but one individual grows older and receives higher income, the
inequality between the age groups will tend to rise. Generally, the between-group component of inequality will tend
to reduce when a country ages. The evidence summarized in Tables 16 and 17, and in Appendix 111 suggest that in
Latin America as a whole, the within group component of inequality - which increases with age - has dominated.
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Figure 16 Effects of the Age Composition of the
Population on Income Distribution
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Since Latin Americais going through a stage of the demographic transition where several countries
are darting to age, the inequality-increasing effect of the transition may have been present in the
region for sometime. To check if demographics impact inequality in the way we have argued, we
estimated an econometric model where changes in inequality are explained by macroeconomic
variables, education, and demographics. The regresson results and the discusson of the
methodological issuesinvolved in the estimation are presented in Appendix I11.

Figures 16 and 17 summarize our findings and assess the quantitative significance of our results. The
firg figure shows the independent contribution of each age group on total income inequality in Latin
America. The results suggest that the 15-24 age group has had an equalizing effect, presumably
because the income gap is smaller among the young, while the other age groups exacerbate inequality
because, as the population ages, the income gap widens. The figure also shows that the net
demographic effect (calculated by adding up the positive and negative contributions of each age
group) was neutral during the 1970s and 1980s. However, in the 1990s the popul ation was already
ageing at afaster rate, and this contributed to a rise of three pointsin the Gini index.

Since Latin America comprises countries at different stages of the demographic transition, we
diginguished them in the same way as before (Figures 4a to 4d) and applied the regression results to
the age structure of the population of each country group. Figure 17 presents these results and shows
that demographic factors have reduced inequality in the “youngest” countries (those that are going
through stage I1) precisely due to the high concentration of individuals at younger ages. During the
1980s these demographic forces reduced the Gini coefficient by 3.4 points and in the 1990s the effect
was still negative but of a smaller magnitude. In the middle-aged countries in stage Illa, the
demographic factors tended to reduce inequality in the 1970s and 1980s, but as larger proportions
of the population entered older age brackets in the 1990s, the demographic changes tended to
increase overall inequality -- accounting for about 1 additional point of the Gini index. Countriesin
stages|l1b and 1V, in which older cohorts have become more important, experienced demographic
effects which have exacerbated income inequality consstently since the 1970s, and the impact has
been particularly large in the 1990s. In the “oldest” countries in the region, the fact that larger
proportions of the population are concentrated in older ages, accounts for a full 5 points of the Gini
index. The fourth column in Table 9 shows the sign of the demographic effect in eight countries.
There is only one case (Bolivia) where wage inequality increased despite the inequality-reducing
effects of demographic trends in that country. In the 3 countries where demographic trends are
contributing to greater income inequality (Argentina, Brazil, and Chile), income distribution did in
fact worsen.

Changesin the Relative Supply of Education and I ncreasesin Wage I nequality

Changesin schooling experienced by Latin American countries have also contributed to changesin
income inequality in two different ways. Firgt, the variance of schooling has increased in many
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countrieswhich hasled to higher incomeinequality.®* Second, the pace of educational progress has
not matched the rate at which demand for highly skilled individuals hasincreased. Asareault, the
wages of highly educated individuals are risng relative to the less educated, further exacerbating
incomeinequality. Thedirection of the first effect is shown for 8 countriesin Table 9. 1n 6 of them,
Argentina, Bolivia, Brazil, Cogta Rica, Honduras, and Mexico, changes in the dispersion of schooling
have contributed to risng wage inequality. Inall of these except Costa Rica, wage inequality hasin
fact increased. Chile, however, has advanced to a stage in which the variance of schooling for the
stock of workers is falling over time, and the result has been downward pressure on income
inequality.®

The second effect, resulting from changes in the relative earnings of highly educated workers, has
tended to reinforce the changes in educational disparities. In all of the countriesincluded in Table
9, the proportion of the adult population with secondary or higher schooling increased. If the relative
demand for different kills had remained the same in the 1990s asin the 1980s, these supply increases
should have been associated with a relative decline in the earnings of the more educated. However,
in al of these countries returns to higher levels of schooling increased, except for Venezuela and
Chile** In other words, the wage premium associated with completing a year of post-secondary
schooling increased at the same time that the relative supply of individuals with higher schooling
increased. Thisimpliesthat the growing supply of educated individuals was not sufficient to keep
pace with the increasing demand for these highly skilled workersin most countries.

Asdiscussed in Section |, increases in the variance of the stock of education in many countries does
not necessarily mean that recent education policies have failed. In fact relative schooling inequality
hasfallen for both the sock of adults and among the flow of new potential workers for all countries
included in Table 4 and Figure A.2. Unfortunately the process of advancing the distribution from a
low bound to an upper bound impliesinitial increasesin the variance of the sock which impliesinitial
increases in wage inequality.

The net impact of changes in the age structure of the population, the dispersion of schooling and
shiftsin the relative supply of skills on wage inequality have varied across countries (See Table 9).

¥ As previoudy discussed mean adjusted measures of schooling inequality fell for all countriesin Table 4
asdetailed in Duryea and Szekely 1998. We focus on the variance of schooling sincein a smple Mincerian
earnings function the variance of wages isa function of the variance of schooling.

40 Duryea, 1997 decomposes the changes in wage inequality for Brazil, Mexico and Venezuela into the
contribution from a) changes in observed skill (schooling and experience), b) changesin the returnsto
characteristics (price changes) and ¢) changesin returnsto unobserved skill. The full decomposition is based on
in Juhn, et.al. (1993). The results are consistent with the changesin the distribution of schooling. In Venezuela
the decline in schooling inequality contributed to a decline in wage inequality. In Brazil and Mexico the change in
the distribution of education has worked to increase wage inequality, and apparently this has been an important
determinant of the deterioration in the wage distribution.

1 Thereturnsto schooling are calculated from a regression of log wages on schooling and labor market
experience. See Duryea 1997 for details.
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In Argentina and Brazil, the Gini index for wages rose by 3.6 and 1.9 points, respectively. In these
cases, the changesin the age structure, the increase in educational disparities, and the rise in the wage
premium for higher education all contributed to exacerbate inequality. In Mexico and Bolivia, wage
inequality increased by 8.8 and 6.9 Gini points, respectively (the largest shifts registered). In these
two countries, changesin the age structure of the population were neutral or inequality-reducing, but
schooling disparities widened in both countries and the premium to higher education increased.
Therefore, part of the shift could be accounted for by these last two supply-side effects; while in
Bolivia changes in the age composition of the population offset some of thisincreasing inequality.
In Costa Rica there was no change in wage inequality in spite of greater education differences and
higher premiums for the highest skills.

Chile and Venezuda experienced an opposite pattern of demographic and schooling effects. Changes
in the age structure of the population contributed to raising wage inequality or were neutral, while
education differences and the wage premium for the highest skills tended to reduce inequality. Partly
as a consequence of the schooling effects, the Chilean Gini index increased marginally despite the
inequality-reducing effect of changesin its age structure. Venezuela' s Gini index rose by 4.3 points
despite aneutral age composition effect and the presence of inequality-reducing schooling factors.

V. Conclusions

Employment growth, unemployment rates, and wage inequality have definitely been affected by
supply factorsin Latin America. Changes in demographics and education improve our understanding
on the overall decline in employment, the changing pattern of unemployment, and the rise in wage
inequality. By adding them to the demand and institutional factors we obtain a clearer picture about
labor marketsin Latin America.

What about the future? For some time now, the Latin American region has been “investing” in its
young because approximately 40% of its population was of school-age, a group that is normally
supported by other household members who are of working-age. However, during the first decades
of the next century the share of individuals aged 19 years or more will increase, and so total
dependency rates will fall. The population weight of the elderly (defined as individuals 65 and older)
— who are not economically active -- isalso increasing, so eventually the share of “dependents’ in
the population will grow again.

Figure 18 presents the evolution of the total dependency rate in the region, and shows that Latin
Americaisentering a*“window of opportunity” during which the share of the working age population
will be growing relative to the share of dependents, whether young or old. This“window” represents
an opportunity because when a higher proportion of household members are in working age, more
invesment per child and greater savings for retirement can be made. However, this window will begin
to close as the population ages. The total dependency rate will rise again to its current level by
approximately 2040. Theregion’s “window of opportunity” (defined asthe years of low dependency)
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will last on average for the following 40 years.*? Figure 19 plots the year in which the “window” will
closein each country.

q The Demographic Window of Opportunity
FIGure A In Latin America
1.6
1.5 Y ear when
window closes
inLAC

1.4 -

1.3
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Source: Author's calculations from UN Year

(1997). The dependency ratios are
adjusted for the cost differencial of
supporting the elderly vs. the cost of
supporting children.

“2Calculations from the population data and projectionsin UN (1997). The dependency ratios give
different weightsto the elderly (aged 65 or more) and to children (aged 0-19), because it is relatively more
expensive to finance the cost of supporting the elderly (i.e. due to high medical costs), than the investment needed
to support a child. To calculate the relative weights, we estimated the amount of public resources that are spent on
the population over 65 years of age, and under 20 years of age, respectively. Specifically we compared public
expenditures per capita in education and public expenditures per capita in social security for the elderly, obtained
from Inter-American Devel opment Bank (1996). The result was that one elderly person absorbs, on average, 4
times more public resources than children.
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Fi gure 2o Last Year of Demographic Window of
Opportunity in LAC

Source: Calculations from UN (1997)

According to these estimates, the “window” will close soonest for Trinidad & Tobago, around the
year 2012, whileit will remain open for Guatemala, Paraguay and Haiti until after 2050. The share
of the elderly isincreasing very fast in several countries relative to the working age population, and
thiswill require afaster accumulation of private or public resources in the near future to provide for
retirement and medical expenditures. Pressure on pension systems, social security programs, and
families who support elderly memberswill be felt strongly within the next 15 yearsin Trinidad and
Tobago, Cuba, The Bahamas, Uruguay, Brazil and Barbados, and within the next 20 yearsin Chile,
Colombia, Argentina, Costa Rica and Jamaica. The question is. what is the best way to make
provisions for this event?

Currently, the share of retireesisgtill not large, so one option isto seize the opportunity for initiating
social security reform. Such reforms have already taken place in seven Latin American countries
(Chile, Argentina, Peru, Colombia, Uruguay, Mexico and Balivia). Lessons from the region and from
OECD countries show that it is more difficult to solve this problem when the elderly have already
become a relatively large group of the population. The demographic “window of opportunity”
provides Latin American countrieswith a chance to generate large net savings while moving to fully
funded systems before serious problems arise.

The “window of opportunity” isalso highly relevant for education because it provides an excellent
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chance for improving the quality of schooling. Until recently, most countries were in an early stage
of the demographic trangition and the share of the 0-15 age-group was increasing rapidly. This put
pressure on the demand for education services which had to respond through massive expansons.
Since providing education has large fixed costs such as infrastructure and training a corps of skilled
teachers, countries have had difficulty investing enough to catch up with the demand generated by
the demographic trends. However, as the population share of school-age children begins to decline,
simply maintaining the same tax contribution per worker and thelevel of overall educational spending
represents more resources per student.* If more resources per child can be trandated into better
schooling quality, thereisa dgnificant opportunity to improve the quality of education in the region.

®ror a comparison of Latin America and other regions of the world in terms of tax effort, demographic
effects, and education, see Inter-American Development Bank (1996: p. 250).
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APPENDIX |

Table A11 DESCRIPTION OF THE DATA

Country Year Name of the sunvey Coverage Reference Samge size
Month Households Individuals
1 Amgentina 80 Encuesta Permarente de Hogares Gran Buenos Ares  October 3,400 11,905
96 Encuesta Permarente de Hogares Gran Buenos Ares - Apriland May 3459 11,749
2 Bdivia 86 Encuesta Permarente de Hogares Urban 1986 2,788 12,226
95  Encuesta Integrada de Hogares Urban June 5,455 25314
3 Brazi 81  Pesquisa Nacional por Amostra de Domiciios National Sepiember 103961 482611
95  Pesquisa Nacional por Amostra de Domiciios National Sepiember 85270 334,263
4 Chle 87 Encuesta de Caracterizacidn Socioecondmica Nacional National November 22,700 97,044
94  Encuesta de Caracterizacidn Socioecondmica Nacional National November and December 45379 178,057
5 Cdomba 95  Encuesta Nacional de Hogares - Fuerza de Trabajo National Sepember 18,255 79,012
6 CostaRica 81 Encuesta Naconal de Hogares - Empleo y Desempleo National July 6,604 22170
95  Encuesta de Hogares de Propdsitos MUliples National July 9,639 40,613
7 Ecuador 95  Encuesta de Condiciones de Vida National August to November 5,810 26,941
8 H Salvador 95  Encuesta de Hogares de Propdsitos MUliples National 1995 8482 40,004
9 Honduras 89  Encuesta Permanente de Hogares de Propdsitos MUtiples National Sepember 8,727 46,672
96 Encuesta Permanente de Hogares de Propdsitos MUtiples National Sepember 6,428 33172
10 Mexico 84  Encuesta Nacional de Ingreso Gasto de los Hogares National Third quarter 47735 23985
94 Encuesta Nacional de Ingreso Gasto de los Hogares National Third quarter 12,815 60,365
11 Nicaragua 93  Encuesta Nacional de Hogares Sobre Medicion de Niveles de Vide National February to June 4458 24542
12 Panama 95  Encuesta Continua de Hogares National August 9,875 40,320
13 Paraguay 95  Encuestade Hogares - Mano de Obra National August to November 4,667 21910
14 Peu 8586 Encuesta Nacional de Hogares sobre Medicion de Niveles de VidaNational July 1985 to July 1986 4913 26323
96  Encuesta Nacional de Hogares sobre Niveles de Viday Pobreza  Nationel Fourth quarter 16,744 88,863
15 Urnuguay 81 Encuesta Nacional de Hogares Urban Second semester 9,506 32,610
95  Encuesta Continua de Hogares Urban 1995 20,057 64,930
16 Venezuel 81 Encuesta de Hogares por Muestra National Second semester 45421 239649
95  Encuesta de Hogares por Muestreo National Second semester 16,784 92,450

a. Can not separate between property and capital rent.
b. Can not separate between property rent, capital rent, and transfers.

a7



Table Al.2.a Average years of schooling 25-65 year olds
Argentina Bolivia Brasil ColombiaCostaRic: Chile Ecuador El Salvado Honduras Mexico Panama Paraguay Peru Uruguay Venezuele Average
Decle 1996 1995 1995 1995 1995 1994 1995 1995 1996 1994 1995 1995 1996 1995 1995
| 7.10 6.44 241 4.86 451 631 392 201 2.76 308 461 362 58 630 5.85 464
Il 7.70 731 302 562 501 716 477 240 295 352 577 380 631 683 6.31 523
n 784 7.73 338 593 561 764 539 278 325 439 6.84 433 647 122 6.60 569
\% 828 815 382 6.37 601 802 567 317 371 543 755 493 619 749 6.86 6.11
\Y 884 814 432 6.63 633 845 663 353 421 593 809 515 629 781 6.76 647
\| 9.39 858 484 6.96 667 891 736 4.10 446 6.23 884 569 683 828 732 6.96
Vil 9.65 9.20 568 718 737 943 810 520 488 731 945 667 740 899 717 758
Vil 1028 961 6.37 773 783 1030 837 6.19 592 783 10.20 735 827 953 772 823
IX 1173 1083 750 775 901 1130 944 758 6.74 866 1150 819 906 1064 821 921
X 1424 1212 1033 6.68 1185 1312 1176 1102 898 1124 1393 1075 1084 1268 993 11.30

Source: Author's calculations from household survey data.

Table A1.2.b Average vears of schooling 12 year olds

Argentina Bolivia Brasil ColombiaCostaRic: Chile Ecuador El Salvado Honduras Mexico Panama Paraguay Peru Uruguay Venezuele Average
Decle 1996 1995 1995 1995 1995 1994 1995 1995 1996 1994 1995 1995 1996 1995 1995
| 410 496 189 416 403 563 456 265 335 401 473 339 346 504 476 405
Il 350 536 230 449 418 578 443 311 321 403 498 375 352 565 509 422
n 391 539 261 457 407 586 489 314 323 437 513 369 335 550 514 432
\% 505 569 294 486 462 607 493 3.10 380 434 531 428 321 583 523 462
\Y 460 540 331 445 443 603 548 328 378 464 5.60 378 345 577 520 461
\| 350 533 367 461 465 616 540 385 373 4.86 547 421 368 582 492 466
Vil 428 540 391 453 499 605 547 386 381 472 567 459 396 559 524 480
Vil 484 562 412 379 476 628 558 419 441 525 5.60 445 442 604 517 497
IX 434 550 444 406 525 619 547 427 414 485 575 476 454 541 555 497
X 350 592 474 423 510 612 553 481 485 506 6.03 469 411 572 580 508

Source: Author's calculations from household survey data.

Table A1.2.c Average vears of schooling 15 vear olds

Argentina Bolivia Brasil ColombiaCostaRic: Chile Ecuador El Salvado Honduras Mexico Panama Paraguay Peru Uruguay Venezuele Average
Decle 1996 1995 1995 1995 1995 1994 1995 1995 1996 1994 1995 1995 1996 199% 1995
| 7.78 753 314 6.17 597 788 585 419 463 6.04 6.12 507 669 731 6.63 6.07
Il 837 802 365 6.63 617 816 615 476 409 6.49 6.79 539 655 805 709 6.42
n 9.01 811 404 6.64 656 864 710 441 492 6.72 735 621 674 824 715 6.79
\% 9.23 811 440 6.63 670 850 694 467 470 6.81 741 583 710 857 709 6.85
\Y 9.44 822 492 6.83 638 857 7.06 508 518 733 787 615 650 841 7.10 7.00
\| 955 7.72 523 6.93 671 923 788 535 484 781 765 637 645 882 712 718
Vil 9.27 827 5.88 6.79 674 866 7.39 575 564 764 804 597 706 835 756 7271
Vil 9.29 810 6.10 594 749 899 720 6.42 6.04 785 833 695 735 855 7.00 744
IX 950 820 6.62 568 734 851 744 6.99 6.47 9.03 837 698 782 881 742 768
X 950 813 7.09 586 752 931 807 791 671 832 850 702 775 900 829 793

Source: Author's calculations from household survey data.
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Table A1.2.d Average vears of schooling 18 vear olds

Argentina Bolivia Brasil ColombiaCosta Rici Chile Ecuador E Salvado Honduras Mexico Panama Paraguay Peru Uruguay Venezuele Average
Decle 1996 1995 1995 1995 1995 1994 1995 1995 1996 1994 1995 1995 1996 1995 1995
| 884 1042 370 7.78 660 890 667 460 533 6.08 6.83 581 857 855 758 708
Il 885 1020 433 7.80 714 949 746 544 480 6.65 729 581 858 899 796 7.39
n 959 1029 496 823 663 947 737 565 519 768 755 544 850 926 827 761
\% 959 1033 522 791 724 940 792 567 522 795 9.03 602 779 936 828 779
\Y 1023 1015 579 808 669 1004 822 6.06 564 9.06 9.69 790 825 986 849 828
\| 1012 1028 621 831 784 971 846 6.04 598 9.10 9.66 819 912 99 800 846
Vil 1160 1016 684 830 829 1020 850 709 6.50 9.03 1001 800 918 987 802 877
Vil 1201 1038 693 7.16 774 1084 1009 800 6.31 9.95 10.26 824 989 1058 867 9.14
IX 1271 1004 845 7.30 888 1135 934 818 6.61 9.22 1101 840 998 1055 865 9.38
X 1414 1087 929 6.64 1018 1123 1038 961 7.38 1089 1159 986 1024 1112 9.65 10.20

Source: Author's calculations from household survey data.

Table A1.2.e Average vears of schooling 21 vear olds

Argentina Bolivia Brasil ColombiaCosta Ric: Chile Ecuador E Salvado Honduras Mexico Panama Paraguay Peru Uruguay Venezuele Average
Decle 1996 1995 1995 1995 1995 1994 1995 1995 1996 1994 1995 1995 1996 1995 1995
| 641 1094 413 719 570 903 799 573 481 6.01 6.16 423 900 750 735 6.81
Il 868 1115 429 762 635 975 785 472 482 6.99 792 488 953 886 828 745
n 984 1097 487 862 661 967 823 486 445 7.76 854 483 845 905 857 769
\% 958 1143 542 898 637 1024 888 591 505 9.01 9.36 655 929 967 864 829
\Y 1090 1064 568 897 741 1075 881 6.85 552 889 945 556 913 1008 841 847
\| 1143 1144 6.80 878 758 1161 917 6.91 577 9.18 1037 663 930 1042 837 892
Vil 1213 1158 735 889 765 1167 1058 764 7.00 1029 1068 840 89% 1050 9.39 951
Vil 1283 1096 7.83 9.22 884 1207 1010 873 6.98 9.18 1106 840 998 1118 881 9.75
IX 1311 1166 879 868 1012 1251 1003 9.35 845 9.92 1148 943 1116 1162 9.20 1037
X 1404 1264 1063 7.89 1129 1348 1110 1182 904 1132 1238 1001 1108 1214 1020 1133

Source: Author's calculations from household survey data.

Table A1.2f Average vears of schooling 24 vear olds

Argentina Bolivia Brasil ColombiaCosta Rici Chile Ecuador E Salvado Honduras Mexico Panama Paraguay Peru Uruguay Venezuele Average
Decle 1996 1995 1995 1995 1995 1994 1995 1995 1996 1994 1995 1995 1996 1995 1995
| 6.60 9.99 395 6.48 524 836 615 339 472 554 6.26 450 818 715 720 6.25
Il 821 1015 418 6.92 587 893 676 448 453 582 784 627 854 814 807 6.98
n 9.77 9.70 473 804 621 942 795 540 495 733 771 587 933 886 866 760
\% 917 1053 547 795 645 1021 745 473 468 828 879 522 894 938 798 768
\Y 934 1023 599 842 671 1025 930 578 542 841 9.32 727 841 1064 839 826
\| 1036 1008 6.76 815 710 1102 860 6.32 479 877 10.36 665 873 1094 765 842
Vil 1082 1111 716 9.38 779 1137 936 751 6.49 1078 1064 768 971 1102 954 9.36
Vil 1190 1191 832 887 871 1216 961 876 6.74 9.83 1146 835 1022 1146 841 9.78
IX 1232 1170 892 818 1005 1332 1035 1123 6.90 1062 1236 866 1050 1205 9.22 1043
X 1380 1351 1104 7.88 1160 1393 1172 1257 9.99 1191 1415 1096 1163 1299 1030 1186

Source: Author's calculations from household sunvey data.
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FigureA.l

Mean Schooling by Cohorts, All 15 Countries
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FigureA.2

Variance of Schooling by Birth Cohort, Men
3 Year Moving Average
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Appendix IV
Enrollment Rates by Age

Table A4.1
Enrollment Rates by Age
Country and Year 7 10 12 15 18 20 21
Brazil 1995 0.87 0.94 0.91 0.75 0.47 0.29 0.25
Chile 1994 0.98 0.99 0.98 0.85 0.52 0.24 0.24
Colombia 1995 0.91 0.95 0.90 0.71 0.46 0.30 0.25
Costa Rica 1995 0.97 0.98 0.94 0.64 0.39 0.31 0.25
Ecuador 1995 0.92 0.97 0.90 0.60 0.38 0.28 0.24
El Salvador 1995 0.79 0.88 0.86 0.63 0.35 0.23 0.22
Honduras 1996 0.81 0.92 0.83 0.43 0.25 0.16 0.13
Mexico 1994 0.95 0.96 0.91 0.61 0.33 0.22 0.24
Nicaragua 1993 0.66 0.86 0.79 0.54 0.35 0.23 0.17
Panama 1995 0.97 0.99 0.95 0.78 0.49 0.29 0.24
Paraguay 1995 0.89 0.97 0.93 0.55 0.36 0.19 0.15
Peru 1996 0.94 0.96 0.95 0.86 0.44 0.33 0.30
Venezuela 1995 0.96 0.97 0.95 0.78 0.45 0.34 0.27
Cross-country Average 0.90 0.95 0.91 0.67 0.40 0.26 0.23
Aragentina 1996 (1) 1.00 1.00 0.99 0.73 0.52 0.34 0.42
Bolivia 1995 (2) 0.98 0.99 0.98 0.91 0.74 0.57 0.56
Uruauay 1995 (3) 1.00 0.99 0.97 0.78 0.46 0.33 0.28
Cross-country Average 0.99 0.99 0.98 0.81 0.57 0.41 0.42

Note: (1) The survevs for Araentinainclude onlv the Gran Buenos Aires area.
(2) The surveys for Bolivia and Uruguay include only urban areas.
Source: Author's calculations.
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Appendix 114

Supply-Side Analysis of Labor Market Participation

To examine changes in female participation, we estimate a model where changesin the supply of

labor are driven by demographics, education, and other control variables. All the data used in the
estimations comes from a panel with information from 22 Latin American countries for the period
1970-1996. The data on participation was taken from two sources. For the period 1960-1992 we

used ILO (1997), and for Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Honduras,
Mexico, Peru and Venezuela we obtained femal e participation rates for years close to 1995,
directly from household surveys (seetable A1.1 in Appendix | for details). Fertility indicators

were taken from UN (1997), while the information on female education is from Barro-Lee (1996).
Data on wages are from ILO (1997 and other years).

Table A2.1

Ta

FEMALE LABOR MARKET PARTICIPATIONIN LAC

Independent Variable Dependent Variable: Female Participation Rate*
-1 -2 -3 -4 (5) (6)
Method of Estimation fe fe fe fe be re
Income Variables
Average Wages -0.001
(-1.2)
Average Wages in Manufacturing -0.001
(-2.3)
Minimum Wage -0.001 -0.001 0.00 0.00
(-3.4) (-1.3) (-0.3) (-1.7)
Fertility and Education
Fertility Rate -1.64 -0.67 -0.18
(-5.4) (-2.5) (-6.0)
Average Education of Female WAP 0.2 0.2 0.2
(3.5) (1.3) (2.9)
Constant -0.2 -0.1 -0.2 -0.9 33 -2.6
(-2.0) (-2.3) (-2.6) (-2.3) (2.1) (-0.7)
R-sguared 0.01 0.05 0.08 0.44 0.33 0.20
Number of Observations 154 127 156 145 20 145

*'t' Satisticsin parenthesis

*Specifically, we used the following measure as dependent variable: In(p/(1-p)),

where p denoes female labor market participation rate.

“This Appendix is based on joint work with Diana Weinhold.
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A.2.1 assessesthe relation female labor market participation on the one hand, and fertility and
average years of schooling on the other, by controlling for income. In Table A.2.2 we run the base
regression by testing which type of education matters the most, and we find that the relation
between femal e education and participation is totally driven by higher schooling. In Table A.2.3
we include demographics into the base equation.

Table A2.2

FEMALE LABOR MARKET PARTICIPATION AND EDUCATION

Independent Variable Dep. Variable: Female Participation Rate*
-1 -2 -3 -4

Method of Estimation fe fe fe fe
Minimum Wage 0.00 -0.01 -0.01 0.00

(-1.0) (-2.0) (-2.0) (-1.1)
Fertility Rate -0.161 -0.216 -0.207 -0.156

(-5.2) (-71.8) (-71) (-5.4)
Education
(%) with no education -0.0269

(-3.4)
(%) with primary education -0.015

(-14)
(%) with secondary education 0.24
(1.2)
(%) with higher education 1.0
4.7)

Constant 0.9 0.6 0.2 -2.9

(5.2) 3.7) (0.9) (-1.5)
R-squared 0.44 0.40 0.39 0.48
Number of Observations 145 145 145 145

*'t' Satisticsin parenthesis
* Specifically, we used the following measure as dependent variable:
In(p/(1-p)), where p denoes femal e labor market participation rate.

The use of these variables introduces a number of econometric problems. For instance the
regression coefficients could be smply capturing differences between countries, which result in
omitted variable bias. Additionally, we could have problems of endogeneity because fertility and
education are not totally exogenous to participation (in fact, the decision to participate or not
could be fully determined by the fact that an individual chooses to attend school or to enter a
child-bearing stage), and as we are dealing with a mix of cross sections and time series some
variables that appear to be correlated could smply be following common trends. Another issueis
that some of the variables included in the analysis can be following dynamic processes capturing
unobserved factors.



Table A2.3

FEMALE LABOR MARKET PARTICIPATION
AND DEMOGRAPHICS

Independent Variable

M ethod of Estimation fe
Minimum Wage 0.00
(-0.6)
Fertility Rate -0.023
(-3.9)
(%) with higher education 0.001
(1.6)
Demographic Variables
(%) Populationin Age 0-9 -0.003
(-2.17)
(%) Populationin Age 10-19 0.004
(0.26)
(%) Populationin Age 20-29 0.002
(1.7)
(%) Populationin Age 30-39 0.07
(3.0)
(%) Populationin Age 40-49 -0.04
(-1.83)
Constant -0.3
(-0.2)
R-squared 0.59
Number of Observations 145

* 't' Statistics in parenthesis
*Specifically, we used the following measure as dependent variable:
In(p/(1-p)), where p denoes female labor market participation rate.

In what follows we discuss how we addressed these important issues, but in sum, we used fixed
effects to tackle the problem of omitted variables, we used instrumental variablesto account for
endogeneity, we estimated regressions both in levels and changes to correct for possibility that
some variables are non-stationary, and we also estimated regressions with lags to capture
dynamics. For presentation purposes we present the most intuitive resultsin the main text and
derive the decompostion in Figure 10 from these same results, but it should be stressed that when
one attempts to correct for these potential problems, the conclusions we do not vary.
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The basic mode

Thisisa smple model that checks for the robustness of the results presented in the previous three
tables. The basic structure is as follows:

(1)  WLPit = F (MLPit, AGEit, EDUCIt, FERTit, MACROit)

Where:

WLP = Women'’s |labor force participation rate

MLP = Men'slabor force participation rate

AGE = Age dtructure of the population

EDUC = Education of the female population

FERT = Fertility rate of the population

MACRO = other macro economic control variables that indicate economic growth, openness,
financial depth, urban population rate, and composition of the economy between manufacturing
and services.

it = are subscript indices for country | intimet, respectively.

However we believe that decisions regarding fertility and labor force participation are made
jointly in most cases, in which case fertility becomes an endogenous variable. To address this
problem we build a supplementary model of fertility:

(2) FERTIt = F (AGEit, EDUCIt, IMRIit, MACROit)
Where IMR isthe infant mortality rate.

In this case the infant mortality rate is chosen as an exogenous variable which we assume is
correlated with fertility decisions but not with labor force participation decisons (i.e. the
identifying instrumental variable). Thusour final modd is

(3  WLPRit =F (MLPit, AGEit, EDUCIt, FERTIVit, MACROIit)
Where FERTIV isthe instrumented fertility rate.

Data for estimating thismodel is available for at least some time periods from Argentina, Brazil,
Chile, Colombia, Costa Rica, The Dominican Republic, Ecuador, Guatemala, Honduras, Haiti,
Jamaica, Mexico, Nicaragua, Panama, Peru, Paraguay, El Salvador, Uruguay and Venezuea.
Bolivia has been omitted from the analysis due to data outliers (see table A2.7 where Mexico has
also been omitted from the regression). In general data was available on each country in the early
1960s, the early 1970s, the early 1980s and the early 1990s. In addition many countries had data
available scattered throughout the 1980s and early 1990sin no particular pattern. In order to
maximize the amount of information utilized while insuring that the periods of analysis were
comparable across countries data that was collected as close to 1960, 1970, 1980 and 1990 as
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possible and the average annual growth rate over the specific interval of time for each country
was calculated for each variable. Thus the data correspond as closely a possible to the decades of
the sixties, the seventies and the eighties.

The variables used were chosen to correspond as closaly as possible to the hypothesized factors
considered during the devel opment of the basic model. Women's (men’s) labor force
participation rates were calculated at the ratio of economically active women (men) to total
female (male) population age 25 to 59. Education variables measure the percentage of women
ages twenty-five and older that have completed primary, secondary and higher education levels,
respectively. This data was available every five years and was generated by linear interpolation
where necessary. Total fertility rates and infant mortality rates were obtained from the World
Tables of the World Bank and UN (1997). The age structure of the population was obtained
from the United Nationsin the form of a cohort census. General macroeconomic control
variables were taken from the Summers and Heston Penn World Tables and the World Tables
and include per capital GDP growth, openness, and the percentage of population living in urban
areas. Formally the variables used in the empirical analysis and their definitions are:

variable definition

FLP Female labor force participation rate

MLP Male labor force participation rate

FSP percentage of females that have completed primary school
FSS percentage of females that have completed secondary school
FSH percentage of females that have completed higher schooling
COH1 population between 25 and 34 years of age

COH2 population between 35 and 40 years of age

COH3 population between 45 and 54 years of age

COH4 population between 55 and 59 years of age

TFR Total fertility rate (insrumented variable is FERTIV)

IMR Infant mortality rate

GGDP per capita GDP growth rate

OPEN openness = ratio of (exports + imports) to GDP

URBT percentage of population living in urban areas

FDEP measure of financial depth

MANUF percentage of output of manufacturing

M ethodology

In order to empirically estimate the model there are several issuesthat must be considered. The
firg isthat many of these variables. labor force participation, fertility rates, education etc. are
trending over time and may even be non stationary in nature in that they may not tend back to
some trend-mean. Thus they would appear to be correlated even if variationsin one really had no
impact on variationsin the others. The second issue is that these variables are also following
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dynamic processes. the increase in female participation, education and fertility in any given year
will depend on the past values of the levels of these variables and perhaps on the previous growth
rates. Empirically the dynamics will be even more important as they capture not only the intrinsc
dynamic evolution of the processes themselves but also many of the unobservable factors that are
influencing the variables. Third, sSnce our data set is a pand of countries we might also wish to
congder the possibility that the nature of the relationship between the variables of interest may
vary with certain country characteristics such asthe levels and pace of cultural and economic
development and relevant initial conditions. Of course there are other possibilities that could be
explored, such as whether the relationships in question may be non-linear in nature, whether the
processes within each country are truly independent as basic OL S requires, or whether there are
spillover effects and/or common shocks that play a role in determining women's participation
rates. For the purposes of this analysis we shall focus only on the first three issues and leave these
other modeling issues for later.

A smple way to address the first problem is estimate the model in growth rates rather than in
levels. For example, if our proposed modd is.

(49  WLFPit = a+ bIMLFPit + b2AGEit + b3EDUCIt + b4FERTit +b5MACROit+uit
then it follows that

(5) WLFPit-1 = a+ bIMLFPit-1 + b2AGEit-1 + b3EDUCIt-1 + b4FERTIt-1 +
bSMACROit-1 +uit-1

If we take logs of both sides of each equation and subtract (5) from (4) we get:

(6) GWLFPit = b1IGMLFPit+ b2GAGEIt + b3GEDUCIt + bAGFERTIt +
b5GMACROit +eit

Where all our variables are now expressed in growth rates. If we include an intercept this model
eliminates the influence of any common trend in the levels on the estimates of the coefficients and
also differences out the country-specific time-invariant characteristics that might influence the
relationshipsin question. We also would like to test whether initial conditions have an impact by
including the initial level variables. Of course we sill may have second-order country effects or
trends in the growth rates so will shall consder both the possibilities of country and time effectsin
the estimation. Our final model with which we begin our analyss then becomes:

(7) GWLFPit = ai + tt + b1IGMLFPit + b2GAGEIt + b3GEDUCIt + b4GFERTIt +
b5GMACROiIt +b6WLFP1960 + ait

Due to the small number of total observations (50) we are extremely parsimonious throughout the

analysis. A general-to-smple modeling strategy is adopted in which control variables are
systematically excluded from the moddl if Satistical testsindicate that the variable's effect is
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inggnificantly different from zero. In some cases insgnificant variables are |eft in the moddl if the
apparent lack of arelationship isitsalf of interest. In addition all the regressions were corrected
for the presence of heteroskedadticity using White' s generalized approach.

With extreme caution we could also introduce a S mple dynamic structure into this basic modd as
well. Including lags of the exogenous variables allows for lagged responses to changes (although a
10-year lag in response seems to be quite extreme), although it exhausts quite a few degrees of
freedom in the estimation. The short time dimension of the data makes it more difficult to
confidently include lagged dependent variablesinto the model. If the dynamics vary from country
to country and these idiosyncrasies are not taken into account then a smultaneity biaswill be
introduced into the estimation due to correlation between the error term and the explanatory
variables. With our three decades we could instrument for the lagged dependent variable but
would be left with very few observations (only one observation for each country) whichis
problematical initself. Thuswe restrict our exploration of the dynamicsto lagsin response to
exogenous variables as well as examining whether or not the growth rates depend on certain
initial conditions. After several specifications are explored we find that the dynamic models are
quite unsatisfactory. Not only are there more parameters to estimate with substantially fewer
observations, but there are no significant and interesting results that could lead to greater insight.
Thuswe rely on a static model for the remainder of thisanalyss.

Results

There are N=50 observationsfor all regressons. The first regression estimated is the first-stage
model of the growth of the total fertility rate. Aswe are not conducting any tests of hypotheses
on the estimated coefficients parsmony is less important and a variety of control variables are
included. In addition, several fixed effects dummies were significant (or almost so) and were
allowed to remain in the regresson.

TABLE A2.4
DEPENDENT VARIABLE: GTFR

Variable Parameter est. t-statistic Prob > |T|
INTERCEPT -0.0004 0.0780 0.9383
CDUMS5 -0.0234 -2.8390 0.0072
CDUMY -0.0191 -2.6030 0.0130
CDUM9 -0.0106 -1.3120 0.1972
CDUM15 -0.0092 -1.2650 0.2136
CDhuM18 -0.0087 -1.2870 0.2056
GIMR 0.1777 2.1220 0.0402
GFSS -0.1136 -2.4320 0.0197
GCOH1 -0.1897 -1.0010 0.3232
GGDP 0.1132 1.5040 0.1408
OPEN -0.0001 -1.1560 0.2548
R-square: 0.4498 Adj R-sq: 0.3087

N=50
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Table A2.5 presents the results of the second stage regression, omitting the time effects:

TABLEA25
DEPENDENT VARIABLE: GFLP

Vaigde Paranga ed.  t-datigtic Prab>[T|
INTERCEPT -0.0080 0.8450 04028
GMMR 21068 27520 0.0086
GTRRIV -1.0109 23340 0.0242
GFH 0.2200 25790 00133
GCOH1 04650 -1.2550 02161
GQOOoH2 05996 14360 0.1580
N=

Readers are reminded that a general-to-simple methodology has been adopted and these represent
only thefinal regressions. Thus none of the macro control variables were found to be significant in
the second regression. Also interesting is the finding that secondary schooling seemsto be
important in the fertility equation, while it is completion of higher schooling that isimportant in
the labor force participation decison. The signs of the variables are consstent with our priors as
well. Higher growth of the labor force participation among men is associated with higher
participation among women. The growth fertility ratesisinversely related to female labor force
participation. The cohort (age) variables are not satistically significant in the regression.
However they suggest that increasesin the 35-40 year old cohort is associated with higher
participation. Earlier regressionsin which female labor force participation was modeled asonly a
function of cohort changes yielded similar, insgnificant coefficient estimates.

As we have noted above, Bolivia has been omitted from the analysis due to some clearly outlying
data. However it is possible that there are other countriesin the sample with peculiar relationships
between the variablesin question that may have a disproportionate effect on our results and lead
usto general conclusion that isin fact an idiosyncratic feature of only one country. To check for
such outlier countries we systematically delete one country at a time from the data set and redo
theregresson analysis. The average error-sum-of-squares is then compared for the remaining
data for each omitted country. Countries who have had a disproportionately large impact on the
estimated regressors will display error-sums-of-squares for the remaining data estimates that is
substantially lower than the average value. The result of this exercise isthat we find the error-
sum-of-sguares of the regresson analysis excluding Mexico (at .00055) is 2.2 standard deviations
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lower than the average value (.00062). Thus we examine the regression results excluding both
Bolivia and Mexico and find, asillustrated in table 3, that in fact the coefficient on GCOH2
(growth of the cohort from 35 to 40 years of age) is positive and significant. Further analysis
confirmsthat the lack of significance of previous regressions was due to the influence of Mexico

and itsidiosyncratic demographic/ labor force participation relationship. The results are
consistent with our intuition.

TABLE A26
DEPENDENT VARIABLE: GFLP
(With time effects, excdluding M exico)

Variable Parameler eg. t-gatigic Prob > [T|
INTERCEPT 0.0089 0.0777 0.4419
GMPR 0.8529 1.2640 0.2139
GTFRIV -1.2772 -3.5040 0.0012
GFsH 0.1468 18270 0.0754
GCOH1 -0.9159 -2.4150 0.0205
GCOH2 0.1050 0.2130 0.8326
DECADE2 -0.0276 -2.7130 0.0099
DECADE3 -0.0095 -0.9450 0.3507
N=47
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As previoudy discussed, the mode specification was arrived at by a systematic reduction in the
list of dependent variables. However, with a new sample size this reduction may no longer be
valid so we redo the entire analysis excluding Mexico in order to test whether or not some of our
macro control variables may now be significant. Without Mexico in the sample we find no
evidence of sgnificant heteroskedasticity in the regressions. However the exclusion does not
change the lack of significant coefficient estimates on the macro control variables.

All of the results contained herein are subject to the caveat that due to data scarcity we are
examining only the static, contemporaneous correlation of the average annual growth rates over
ten years of the variables. Thus we have not taken into account any dynamic process, nor have
we been able to capture any short-run relationships that may exi<.

The main conclusion we extract from all these robustness tests to our basic result isthat the age
composition of the population has a significant impact on femal e participation rates after
controlling for several econometric problems. Increasesin the middle age cohort is associated
with a ggnificant increase in the overall female participation rate.

TABLEA27

DEFENDENT VARABLE GHLP

(Withaut timedfetts exduding Medao)

Vaicde Paandg el  tdaidic Rdo>(T]
INTERCEPT 0007 08760 0334
QVIPR 14760 21490 00376
GIRV -1.2158 33920 00015
GH 01718 22430 04
GOCHL 0532 15850 01206
(€C057 07301 19510 006N
N=47
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FigureA2.1
Female Participation Rates by Age Group
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Appendix |11

FIGURE A3.1
AVERAGE INCOME OF EARNERSBY AGE AND EDUCATION LEVEL
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TABLE A3.1
INCOME DISTRIBUTION AND DEMOGRAPHIC VARIABLES

Independent Variable Dependent Variable: Gini Coefficient
1) (2 (3) (4 (5) (6)

Method of Estimation fe fe fe fe fe fe

Macro Control Variables

Unemployment Rate 0.597 0.45 0.55 0.53 0.46 0.56
(3.7) (2.6) (3.14) (3.1) (2.5) (3.3)
Inflation (Bounded) -2.200 0.98 1.08 143 121 -1.20
(-0.54) (0.26) (0.3) (0.4) (.30 (0.3)
Real Minimum Wage -0.034 -0.03 -0.03 -0.03 -0.03 -0.20
(-2.03) (-2.16) (-2.03) (-2.15) (-2.0) (-1.9)
Education
Average Y ears of Education 43.14 35.97 32.76 44.97 40.18
(2.26) (1.9 (1.9) (2.1) (2.2)
Squared Average Y ears of Education -23.17 -20.90 -18.19 -24.84 -21.60

(-1.83) (-1.8) (-1.7) (-1.1) (-1.9)

Demographic Variables

% WAP in 15-29 Age Group -0.44
(-1.9)
% WAP in 30-44 Age Group 0.47
(19
% WAP in 45-59 Age Group 0.29
(18)
% WAP in 60-65 Age Group 0.65
(24)
Congtant 50.4 40.0 63.6 28.2 345 16.2
(16.0) (8.9) 4.7) (35 1.2 a5)
R-squared 0.25 0.44 0.48 0.47 0.44 0.50
Number of Observations 73 73 73 73 73 73

* 't Satisticsin parenthesis

3.2 Econometric Results

Londofio and Székdy (1997) showed that changes in income inequality in Latin America are
well explained by macroeconomic variables and education. For the purposes of thiswork we
use an econometric specification smilar to theirs, and expand it by introducing demographic
variables,

The exercise is performed by using the data set put together by Londofio and Székey
(1997a), which consists on 73 observations from the Deininger-Squire data set, plus 40
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observations obtained directly from household surveys®. The expanded data set consists of
113 Gini coefficients belonging to 13 countries from 1970-1995, which covers 83% of the
Latin American population. The pand includes 31 observations for the 1970s, 43 for the
1980s, and 39 for the 1990s*® The criteria for including countriesin the sample was that the
income digtribution indicator fulfills at least the following minimum requirements: (1) it is
obtained from a household survey, (ii) it contains information on all income sources, (iii) the
unit of observation is the household or the individual, and (iv) it is representative at the
national level. By fulfilling these requirements we minimize measurement error bias.

Table A3.1 presents our results”. The firg set of variables captures changes in the
macroeconomic environment. Specifically, we control for inflation, the minimum wage (to
capture the economic cycle) and changes in unemployment. We then introduce education and
education squared because we know from section | in this work that the relation between
education progress and inequality isnon-linear. To capture the effects of demographics we
introduce the population share of various age groups. The number of observationsis reduced
to 73 snce we do not have information on education and unemployment for all the years for
which we have data on distribution.

We estimate the regression using fixed effects because our intention is to identify whether
changes in age structure of a population within a given country affect the distribution of
income. We performed the regressions using random effects to check for the robustness of
our results. The coefficients passed the Hausman test comfortably.

“>The countriesin the sample are The Bahamas, Brazil, Chile, Colombia, Costa Rica, Dominican
Republic, Guatemala, Honduras, Jamaica, Mexico, Panama, Peru and Venezuela.

% 0on average, there is one observation per country every four years, but there are differences between
countries. For instance, Venezuela has 22 surveys from 1970-1995, while Guatemala has only 3. There are also
countries like The Bahamas, Brazil, and Costa Rica with 10 or more observations (which gives an average of one
observation almost every two years). The remaining countries have one survey approximately every 4 years.

“'Dataon unemployment and wages are from ILO (various years). Inflation is calculated from the World
Penn Tables. Education indicators were taken from the Barro-Lee (1996) data set, while the demographic variables
come from UN (1997).
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