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Foreword

Women's role in economic development can be examined from many different perspectives,
including the feminist, anthropological, sociological, economic and legislative. This study
employs an economic perspective and focuses on how women behave and are treated in the work
force in a number of Latin American economies. It specifically considers the determinants of
women’s labor force participation and male-to-female earnings differentials. Understanding the
reasons for “low® labor market participation rates among women, or “high” wage discrimination
against women, can lead to policies that will improve the efficiency and equity with which human
resources are utilized in a particular country.

The study is in two volumes. The companion volume presents aggregate data on the evolution
of female labor force participation in Latin America over time, showing that in some countries
twice as many women (of comparable age groups) work in the market relative to twenty years
ago. This volume uses household survey data to analyze labor force participation raies and wages
earned by men and women in similar positions, paying special attention to the role of education
as a factor influencing women’s decision to work. The results show that, overall, the more years
of schooling 2 woman has, the more likely she is to participate in the labor force. In addition,
more educated women earn significantly more than less educated women. The book also attempts
analyses of the common factors which determine salaries paid to men and women in an effort to
identify what part of the male/female earnings differential can be attributed to different human
capital endowments between the sexes, and what part is due to u=pexplained factors such as
discrimination. Differences in human capital endowments explain only a small proportion of the
wage differential in most of the country studies. The remaining progortion thus represents the
upper bound to discrimination.

Tt is our hope that this work will be followed up by a more careful look at labor legislation and
the role it plays in preverting women from reaching their full productive potential.

S. Shahid Husain
Vice President
Latin America and the Caribbean Region
The World Bank



Female Labor Force Participation and
Gender Earnings Differentials in Argentina

Ying Chu Ng

1. Introduction

In this study we estimate earnings functions for Argentinian males and females using the 1985
Buenos Aires Household Survey data. Gur purpose is two-fold. First, we seek to investigate the
income differentials between male and female workers. Second, we examine the existence of
earnings discriminatior by gender. In the following section we provide a trief overview of the
Argentine economy and the operation of the labor market. In the third section we discuss the
data base used in the analysis and present the main characteristics of male and female labor force
participants. Female labor force participation and the factors influencing women's decision to
participate are discussed in Section 4, In Section 5 we present the results from earnings functions
estimates for male and female workers, and Scction 6 provides an analysis and discussion of the
extent to which male/female earnings differentials can be attributed to differences in human
capital endowments and to discriminatory practices by employers in the labor markez. The paper
concludes with a discussion of these findings in Section 7.

2.  The Argentine Economy and Labor Market

Since the 19403 political events in Argentina have had a considerable impact cn the functioning
of the economy, the structure of the labor market, and the carnings structure of workers.
Gouvernment policies favoring import-substitution and the introduction of a wage setring
mechaniz.a meant that the growth of relative wages from the 1940s to the 1980s was highest in
non-tradable activiiies. This, plus the fact that wage determination was increasingly influenced
by collective bargaining, has led to a concentration of resources, including human resources, in
urban areas. More than 30 percent (in 1987) of the total population was concentrated in the
capital, Buenos Aires.

In general, labor force participation rates in the urban markets in Argentina are above 40 percent
of the resident population (Sanchez, 1987). However, the Argentine labor market is characterized
by cyclical periods in which labor is either scarce or relatively abundant. Two factors explain
this. First, there are substantial fluctuations in terms of domestic and foreign igration. Second,
the fact that unemployment and underemployment rates remain relatively low regardless of
whether there is an e>:iss or scarcity of labor suggests that there may be a strong “added
worker® effect operating. Riveros and Sanchez (1990) provide evidence that this is the case.
They report that the “added worker” effect resulted in substantial increases in female labor force
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Darticipation rates, particularly among womea aged 35 to 49 years, during the economic crisis
of the early 1980s.

In Argentina there is not only a higher labor force participation rate relative to other Latin
American countries, but workers also tend to work longer hours. Dieguez (n.d.) reported that
am>- 3.9 million employed individuals in May 1985, 37.6 percent worked between 35 and 45
hours weekly, and 31.4 percent worked over 45 hours per week, while only 17.3 percent worked
less than 35 hours per week,

Female woslers., Among female wotkers de Lattes (1983) found that in both 1960 and 1970
there was a higher participation rate among single and divorced women aged between 25 and 59
years than arong married women of the same age. Wainerman (1979) and de Lattes (1983) found
similar results: The probability ot single female participation in the work force was at least three
times that of married fumales. Education is an importziut variable determining female
participation rates. Wain.erman (1979) found that more educated womer were more likely to
participate in the labor force. Data collected from the Instituto Nacional de Estadist’:a y Censos
(n.d.) showed that in Buenos Aires in 1970 the proportion of working females with less than
primary education was substantially lower than women with higher educationa! attainment.
Women with secondary or university education made up the largest portion of the female work
force (de Lattes, 1983).

Female migrants constitute an important proportion of the female labor force in urban areas
(arshall, 1977; de Lattes, 1983) and especially in Buenos Aires.

Female workers are concentrated in non-agricultural activities. More than 65 percent of workers
in the non-tradable sector were females in the 19603, and this figure increased to 79 percent of
workers in 1980.

3. Data Characteristics

The data used in this study are drawn from the 1985 Buenos Aires Household Survey which was
undertaken by the National Institute of Statistics (INDEC) and surveyed 15,580 individuals.
Though the survey covers only Buenos Aires, it represents more than 30 percent of the total
population of the country. In the present study, we extract females (working and non-working)
and wcrking maleg aged 15 to 65, resulting in a sample of 7,697 individuals.

The descriptive statistics and the definitions of the main variables are presented in Table 1.1,
The female participation rate is 36 percent. The average education level of the sample is nearly
9 years of schooling for both sexes. Working females average over 9 years of schooling but have
less work experience than males. The overall sample characteristics are very similar for both
ma'es and females. A very large portion of the working population is employed in the dependent
employment sector — 8() percent of females and 78 percent of m.ues. Females work fewer hours
than males on average and the number of part-time female workers is about twice that of part-
time males. The average earnings of femzles is about 64.5 percent that of males, and other
income (defined as the difference between family income and the respondent’s labor income) is
1,75 times as much for females ag it is for males.

In order to have a closer look at the earning dJifferentials, information on earnings among
different employment sectors and employment types by educational level is presented in Tables
1.2A and 1.2B. Regardless of the differences in sector and employment type, the higher the
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Table 1.1
Buenos Aires, Argeating .
Means (and Standard Deviations) of Sample Varisbles
Varisble ' Working Males Working Femsles All Females
Age 37.99 35.71 37.95
(12.39) (12.42; (14.68)
Years of Schooling 8.80 9.41 8.23
3.87) (4.17) G.73)
Less than Primary 0.01 0.02 0.03
0.11) 0.13) (0.16)
Primary 0.51 0.44 0.53
(0.50) (0.50) (0.50)
Secondary 0.3¢ 0.35 0.34
0.47) (0.48) (0.47)
University 0.14 0.19 0.10
(0.35) (0.39) (0.30)
Experience 24.19 21.30
(13.46) (14.05)
Experience Squared 766.36 651.14
{711.62) (712.08)
Moanthly Incoms 08472.48 63558.97
(73274.89) (52861.05)
Weekly Hours Worked 46.31 37.4%
(13.62) (15.04)
Employee 0.78 0.80
0.42) (0.40)
Public 0.17 0.28
(0.38) (0.45)
Part-time 0.12 0.38
(0.88) (0.48)
Overtime 0.41 0.22
(0.49) (0.41)
Married ’ 0.74 0.55 0.65
0.449) (0.50) (0.48)
Size of the Family 7.50 7.28 7.35
(4.28) (4.36) (4.23)
Number of Children 0.84 0.70 0.77
. (1.13) (1.04) (1.09)
House/Land Ownership 0.79 0.76 G.80
(0.41) 0.43) (0.40)
Head of Household 0.73 0.13 .09
(0.44) (0.34) (0.29)
Number of 'ocome Earners 4.43 4,14 4.27
4 (2.02) (2.07) {1.99)
Other Income 61348.40 104887.52 106560.65
(79903.70) (102931.38) (100992.14)
Foreign Borm 0.1% 0.08 0.13
©.31) (0.28) (0.32)
N 2,397 1,338 4,760

Note:  Female Labor Force Participation Rate = 36%
Source: Buenos Aires Houschold Survey, 1985
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Table 1.2A4
Mean Eamings by Educaticas! Level and Type of Employment
(Pesos per month)
Females Males
Enployes Self-employed Employes Self-emgloyed

Education

Less then primary 40,506 25,233 51,409 80,000

Primary 45,026 40,268 74,379 82,629

Secondary 72,11 56,969 100,512 113,u68

Univers.; 97,229 106,813 174,427 159,484
Employment Sector

Private 59,957 52,231 94,916 102,787

Public 79,539 50,654 105,894 113,062

Overall 66,399 52,060 97,100 103,333

N (1,073) (265) (1,855) (532)

Table 1.2B
Mecan Eamings by Educetion and Sector of Employment
(Pesos per month)
Females Males
Privais Public Private Public

Education

Less than primary 36,109 50,000 62,269 - 28,000

Primxry 41,679 57,345 75,461 80,018

Secondary 70,150 71,459 103,282 106,174

University 108,056 92,611 180,918 152,170

Oversl 58,027 77,558 96,908 106,422

N (959) 379 (2,000) 397
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education level the more the individual earns. Males earn about 50 percent mcre than females
w_th the same education, except where employees have less than primary education or where they
are self-employed with less than primary education.

Within employment type, different patterns are seen for males and females. Self-errloyed males
earn more than wage employees at all levels except males with university education. The exact
opposite pattern is seen for females: Employees earn more than the self-employed at all levels
except females with univergity education. There is no clear pattern for male earnings by public
and private sector. However, female workers in the public sector earn more than those in the
private sector for all education levels except for university education.

From the sample statistics, there is obviously a wage gap between males and females. In
economic theory, wage differentials come from two broad sources : (1) differences in °skill”
(attributes) and (2) differences in “treatment® (wage structure), i.e., from discrimination by
mployers. Ti:e uppex bound of this discrimination can be compt &d by using the Oaxaca (1973)
decomposition technique. This requires estimating earnings functions for females and males.

4. Detarminants of Femsale Labor Force Participstion

In this section, we discuss the determinants of female labor force participation. Important factors
determining women’s propeasity to participate in the labor force are marital status and preseace
of young children. It is common for women to withdraw from the labor force during child-
bearing and when their children are young. Cbviously, the preseace of young children increases
the value of ron-market activities, particularly in developing countries where childcare services
are very limited. In certain economic groups it is also common for women 17 ceas> working
when they marry. Hence, single females have a relatively high probability of participa..ag in the
work force.

Age is also 2 key varizble in explaining the probability of female participation. Greenhalgh (1980)
and Mohan (1985) use the quadratic form to demonstrate that the participation rate of women
increases &t a decreasiag rate as they age. On the other hand, some researchers argue that tie
labor force participa.on of women is expected to follow 3 U-shaped profile with age, indicating
changes over their iife cycle (Shechan, 1978; Layard, Barton and Zabalza, 1980; King, 1920).
Hence entry wages and potential market wages of w inen are associated with age, which in turn
exerts effecis on female Iabor force participation.

Aside from demographic characteristics, ecoromic factors are fourd to0 be highly: correlated with
the iabor force participation of women. Standing (1978) suggests that in the participation function
the “need” for income is the dominant force in explaining the participation decision of women,
other things being equal. He argues that the “need” for income can be miasured by several
variables, namely husband’s income, family income excluding female’s earniny’, assets or wealth
possessions, the oumber of income earners in the family and the hougebold statas of womea. All
of the above, excepting womsea’s bovsehold status, are expected to have a neyative impact on
female labor force participation. Enidence from empirical studies in the United States supporis
the fact that female participation is negatively related to the husband’s wage, other family income
and other family income per equivalent adult (Sweet, 1973).

As 3 determinant of labor supply, investment in human capital canrot be ignored. Individuals
invest in human cupital zither through scheoling or training to vbtain higher [ .ture earnings.
Thus, the higher an irdividual’s educational livel, the higher the opportunity cr.st Of being out
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of the labor force. The expect: positive association between education and labor force
participation of women is usuaily found.

Studies of female labor force participation find that the decision to participate can also be
influenced by area of residence and by migration. In Latin America, it is common for "-urban
residents to migrate to urban cities to lcok for better opportunities. Standing (1982) points out
that "more women than men [traditionally] have gone to the towns and cities and these women
have been predominantly young and single ... getting into labor force activities or finding better,
higher-paying work, or access to training for employment.” There is also, however, evidence
of non-significant effects of migration on the labor force participation decision in Standing (1978)
and Behrman and Wolfe (1984).

In summary, the probability of participation is affected by personal characteristics, family
composition, educational attainment, 2nd economic factors related -o income “need.”

An abundart literature has been written on the issue of selectivity bias when estimating wages
using only working females (Gronau, 1974; Heckman, 1979). It has been argued that an
estimation based only on working females gives rise to biased estimates. The bias is mainly due
to the fact that the sample of workers in the labor market is self-selected, having lower
reservation prices than otherwise similar non-workers. For those non-working females, their
wages are unobserved. To correct for such a censoring problem, Heckman (1979) proposed a
two-step method. First, a probit equation is used to estimate the probability of 2 woman being
in the work force. The inverse Mill’s ratio is computed (denoted here by Lambda) and is 2dded
to the earning function as an additional regressor in the second step. The empirical work in this
smdy fllows the Heckman procedure and the definitions of the variables used are discussed in
the following paragraphs.

The dummy variable that defines the labor force participation decision of females is set to 1 if
we female is economically active, looking for 2 job, or temporarily ua :mployed due to sickness
and job search, and 0 otherwise, Personal characteristics such 28 age, ma ital status and education
are important expianatory variables. To capture the non-linear relationship t>*ween age and the
probability of labor force participation, age splines of 5-year intervals are used and the omitted
category is the 60 to 65 age group. A dichotomous variable for marital status is used. Similarly,
to examire how differences in educational levels affect the female participation decision, dummy
variables are created for less than primary education (the reference group), primary education,
commercial secondary education, technicl secondary education, other secondary education, and
higher education.

Severe! other variables that measure the wealth, income, and household production demands are
also included in the analysis. A dummy variable for the proxy of wealth, is assignea the value
1 if the respondent owns the house and/or the land and 0 otherwise. Likewise, information abowt
fan..., «acome other than the female respondent’s is anosher independent variatle. Total mumber
of income earners within the same household is added to capture the kousehold’s division of labor
between the home and the market. A duremy variable for 2 femal> headed household is used to
proxy the financial responsibility of the female and other socio-economic differences in family
types. The size of the family and number of young children undes 6 years in the family are used
to account for the effect of household production on the labor force participation decision.
Finally, the p...Sit equation also includes a variable to see whether being foreign-born affects the
participation decision positively since a large portion of the population is non-Argentinean. Owing
to data limitations, migration status and regional residence are not considered.
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Tke results of the probit function are shown in Table 1.3. As expected, age is found to be an
important deerminant in explaining female labor force parficipation. The probability of
participation appears to have a concave profile and peaks between ages 25 to 29 years. In
addition, married females are less likely to be in the labor force; the probability of labor force
participation is reduced by 31 percent a3 compared to non-married females. Moreover, the
estimates for family size and the number of children aged under 6 are consistent with the
literature,

Regarding the "need” for income, two out of the four variables are statistically significant at
conventional levels. Having owned a house and/or land rejuces the probability of being in the
labor force of womer by 10 percen:. Possession of other income (fron. husband and/or other
family members) leads to 2 0.1 percent decline in the labor force participation probability. The
insignificance of the two other variables may be due to the high correlation between them and
the proxy for wealth. Being foreign-born, however, is insignificant in explaining labor force
participation among females.

Tgble 1.3
Probit Regression Resulus for Female Labor Force Participatica

Varisble Coefficint t-ratio Partial Derivative
Coastant Q.78% (4.62)

Age 19 or less 0.145 (1.24) 0.053
Age 20 to 24 1.137 (9.98) 0.418
Age 25029 1.292 (11.65) 0.475
Age 30 to 34 1.247 (11.62) 0.459
Age 35 to 39 1.225 (11.38) 0.451
Age 40 t0 44 1.198 (10.96) 0.41
Age 45 10 49 1.182 (10.87) 0.435
Age 30 to 54 0.909 (8.38) 0.334
Age 55 to 59 0.629 (5.75) 0.231
Married -0.840 (-13.22) -0.309
Own house/land ©0.271 (-5.43) -0.099
Other Income -0.004 (-1.87) 0.001
KRead of Household 0.002 {0.02) 0.000
Numbes of Eamers <0.018 (-1.43) -0.006
Pamily Sizo 0.011 (1.88) 0.004
Children under 6 years 0.095 (4.11) 0.035
Primary Education 0.299 (2.29) 0.110
Regular Secondary 0.333 (2.40) 0.122
Technical Secondary 0.700 (.2) 0.257
Commercial Secondary 0.378 (2.75) 0.139
University 0.976 (6.74) 0.359
Foreign bora -0.063 (-0.96) <0.023

Notes: Sample sizo = 4,700.
Log-Likelihood = -2666.9

Similar to findings in other Latin American countries, primary education exerts a significant
effect on female lebor force participation when compared to less than primary eduction (the
omitted cate-ory). Note that the probability . € participation increases with increasing educational
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attainment. The highest provability of participation is found for those with completed higher
education (36 percent). The participation probability varies by type of secondary education.
According to our estimates, of the three types of secondary education, having technical secondary
education gives the highest probability of participating (26 percent) while commercial secondary
education only increaseg the participation o sability by 14 percent.

Using the above probit results, we examine the effect of clianges in certain characteristics on
female labor force participation by simulation. Given that other sampie characteristics remain
unchanged, we predict the probability of labor force participation for different educational levels,
marital status, the oumber of young c"ildren, the size of the family, the ownership of house
and/or land, and age groups. The predicted probabilities are found in Table 1.4, As one might
expect, increases in educational levels lezd to an increase in participation probability. It is also
interesting to find that the predicted probabilities for primary education and academic (regular)
secondary education differ by only I percent. This interesting finding may reflect the impact of
compulsory primary education which reduces the reward differences between primary and
secondary education (as shown in Table 1.1 over 50 percent of females in the sample have
primary education). Commercial secondary education, on the other hand, does not increase the
participation probability as much as technical secondary education does with respect to academic
secondary education.

The probability of participation for non-married women is twice that for married women. The
number of young children is another constraint on the participation decision. In Table 1.4,
predicted probability drops from 37 percent to 23 percent when the number of young children
increases from none to 4, other things being equal. Consequently, household responsibilities of
women are importzmt factors affecting the participation decision. In contrast, the size of the
family increaseg the probability of participation with a flat rate of 0.4 percentage point. This
interesting result may demonstrate the fact that ac the size of the family increases, the time
needed for childcare and home production from the womea is overcome by the “need’ for ‘ucome
to support the family. Owning a house and/or the land causes the probability of participation to
decline from 42 percent to 32 percent. Finally, predicted probabilities from the age splines
dentonstrate an inverted U-ghaped profile with the highest probability for women aged 25 to 29
years.

5. Earnings Functicns

Mincer’s basic model for estimating earnings functions regresses hourly earnings (wage rates)
on schooling, experience and experience squared. The standard way of incorpurating educativi
is 0 use 2 continuous variable to measure the yearc of schooling so estimates of private rates of
return to additional year of schooling can be obtained. According to ecomomic theory, the
earnings profile appears to be increasing at a decreasing ratz with years of markez attachment.
Labor market expesience and its square are used to test for this. In most cases, significant
quadratic effects with eventual diminishing marginal returns to experience have been found
(Shields, 1980; Behrman and Wolfe, 1984). In the absence of actual experience information,
potential experience was calculated a2s age minug years of schooling minus six.

We estimate a Mincer<4ype earnings function in which years of schooling, experience, experience
squared and the natural logarithm of bours worked are included as regressors. A separate
earnings function is estimated for females and males to account for any wage diffcrences due to
sectoral and industrizl diffesences.
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‘ Table 1.4
Predicted Participation Probabilities by Charecteristic
Education
Less than primary 21.7
Primary 31.4
Regular secondary 326
Commercial secoadary 34.3
Technical secondary 4.7
University 57.6
Magital Statas
Non-married 55.9
Married . 24.5
Number of Young Childrea
None 37.2
Onse 33.6
Two 30.2
Three 26.9
Four 23.8
Size of the Family
One 31.9
Two 323
Three 327
Four 33.1
Five 335
Six 33.9
No 42.7
Yes ‘ 324
Age
15-19 12.7
20-24 44.0
25-29 50.2
30-34 48.4
35-39 471.5
40-44 46.4
4549 45.8
50-54 35.2
55-59 255
60-65 1.0
Actual mean perticipation 36.0

Note: Based on the results reported in Table 1.3.
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For both males and females, the standard Mincer-type regression function includes independent
variables measuring the years of schooling (S), potential labor market experience (defined as
AGE-S-6)! and its square and the natural logarithm of weekly hours work. The dependent
variable of the earnings functions is the natural logarithm of monthly earnings.

In order to zccount for any structural difference in the labor market that affects e “treatment”
component of wage differentials, sepa-ate earnings functions for males and females are estimated.
With the exception of a change in the schooling variable (which is replaced by categorical
educational Ievels as described in the probit equation), several independent variables that measure
sectoral employment and types of employment are included. In addition to potential experience,
several dichotomous variables indicating whether individuals have received on-the-job training
are added to capture the impact of specific training.?

Similarly, dummy variables for being employed in the public sector or not, working in the
dependent employment sector or not, and whether weekly hours of work is less than 35 or over
45 are included.

Earnings differences due to any intra-industrial differentials are taker into account by various
industrial sector dummy variables. Finally, being married and/or being a foreign-born individual
(FOREIGN) may affect earnings as well. In the case of females, earning functions are estimated
by ordinary least squares (OLS) and are presented for the purpose of comparison with respect to
the equation with selectivity adjustment.

Table 1.5 shows the results for sarnings functions of males and females that are consistent with
the theory. The inverse Mill’s ratio (Lambda) in the female earnings function in column 3 of
Table 1.5 is marginally significant and negative. Consequeatly, it is oot surprising to find that
results of the Heckman procedure are little differet from those in the regular OLS. For both
types of estimation, an additional year of schooling increases earnings by about 11 perceat.
Likewise, potential labor market experience and its square reveal a non-linear earnings profile
for females, increasing at an decreasing rate.

For males, the earnings elasticity with respect to hours of work is 0.3905 and for females is
0.6589 (uncorrected for selectivity) or 0.6607 (corrected for selectivity). Moreover, the returns
to education for males is lower than for females, 9 percent compared to 11 percent. The reward
of potential market experience among males is higher than that of females.

A different specification of the earnings function, which includes information assiciated with
labor market structure and training produces slightly different results for eazh earnings function.
Table 1.6 presents earnings functions for both males and females, with fernale earnings functions
estimated using regular OLS ard OLS with selectivity adjustment. As shown in the table, the

! Though the definition has been criticized by various scholarg, a more sccumte measure io
unavailable from this data ex2. As a result, the realer should be cautious in the interpretation of the
estimates.

2 See Kugler and Psacharopoules (1989).

3 The parpose of the hours of work variable is to account for any effect of working overtime and
moonlighting since there is a large proportion of respondents working more than 45 hours per week.
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Table 1.£
Eamings Functions

Men Women Women

(uncorrected (corrected

for for

Variable selectivity) selectivity)
Constant 8.3429 7.0701 6.9662
(63.245) (48.300) (52.276)

Schooling (years) 0.0%08 0.10587 0.1092
(30.006) (22.875) (24.747)

Experience 0.0491 0.0384 0.0394
(15.505) (9.185) (9.540)

Experience squared -0.0007 0.0005 -0.0006
(-11.482) (6.472) (-7.050)

In (hours) 0.3905 0.6589 | 0.6607
(11.647) (21.055) (21.066)

Lambda -0.0837
| (-1.695)

R-Sqnared 0.3463 0.4527 0.4515
N 2,397 1,338 1,338

Notes: Figures in parentheses are t-ratios.
The mean of the dependent varis: .e, log-monthly earnings, for mea aod working women
are 11.29 and 10.79, respectively.

effects of potential experience, its squared term and hours of work for both sexes are similar but
with slightly different magnitudes than those in Table 1.5.

The Lambda (inverse Mill’s ratio), is again negative but highly significant. The correction fo<
censoring leads to two main differences in the estimation results. First, the dummy variable for
marital status is highly significant with a greater effect (17 percent versus 7 percent). Second, the
return to higher education is substantially lower in the case of the selectivity result. These
changes reflect (1) biased estimates obtained from regressing working females alore without
controlling for selectivity and (2) the importance of higher education and marital status in
affecting the self-selection process (participation decision).

Siace both estimetes in the females earnings functions are quite similar (with the exceptions
saentioned above), the following discussion is based on the results of the selectivity equation
(Column 1 of Table 1.6) unless otherwise specified. Notice that the returns to educaticn increase
with educational leve! (average returns of 5 percent to secondary and 9 percent to higher
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education) except for primary education.® The insignificant effect of primary education on
female’s earnings might indicate the “deflation value® effect which results from compulsory

primary education.

The experience profile appears to be concave, peaking at 34.33 years calculated at the mean value
of the working female sample. A one perceat increase in weekly bours worked leads to a 0.73
percent increase in earnings.

The consequence of having any work-relaied training has an interesting impact on earnings. In
the case of females, having one training course enhances female earnings by 15 percent while
having two or three training courses makes no difference to earnings compared to those having
no training 2t all. Earnings increase by 56 percent if a female has four training courses, while
having five or more training courses has a negative impact on earnings, compared to the
reference group (no training). This result is puzzling but also likely to be imprecise — less than
one percent of the females in the sample fell into the latter two groups.

For females, earnings do not differ between the public and private sectors, other things equal.
On the other hand, if they are an employee (depeadent employment) they will e2rn 10 percent
more than the self-employed, holding other fac.ors constart. This is not surprising given the wage
determination system in Argentina.

Earnings nf part-timers are not statistically different from those of full-time workers. Those who
work more than 45 hours weekly, however, earn about 22 percent less than full-time workers,
holding hours of work constant.

In the female labor market, ethnicity does not affect earnings. A working married female earns
17 percent more than a non-married woman, though the probability of participation is negatively
associated with marital status. Those who work after marriage tend to have a higher educational
attainment or more investment in human capital.

wcross different types of industry, only finance and services industries exert effects on female
earnings. Working in the finance industry allows females to earn 22 percent more while service
female workers are paid 37 percent less than other types of industry (the omitted group). The
latter result is as expected since the relative overcrowding and the low skill requirement in that
sector lowers average earnings.

For males, the alternate specification shows a different picture. The rate of return to different
levels of education increases with each successive level of education, with the exception of
secondary education (an average of 6.6 percent return to primary education, 5.3 percent to
secondary education and 11.6 percent to university level).

The experience profile is concave in shape and has 3 lower decressing rate than that of women.
Males’ earnings are less sensitive with respect to the number of hours worked per week (elasticity
of 0.332).

¢ The average retums to ezch educatic nal lovel is caiculated by dividing the change in coefficients
of the compared educational levels by tho difference in years of schooling between the compared
educational levels,
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Table 1.6
Eamings Fuactions with Alternative Sperification (t-ratios in parentheges)
and Sample Means of Selected Variables (standard devistions in parentheses)

Women Males

Corrected Uncorrected

for for
Varisble Selectivity Selectivity Mesn OLS Mean
Constant 7.6189 7.3687 8.8320
(26.779) (27.532) (35.086)
Education
Primary 0.1252 0.1463 0.3946
0.997) . 1.221) (4.070)
Secondary 0.4384 0.4796 0.7126
(3.320) (.817) (7.208)
University 0.7899 0.9115 1.1753
(5.435) (6.093) (11.267)
Experience 0.0302 0.0376 0.03%%5
(5.571) (8.278) (10.94%)
Experience squared -0.0004 -0.0006 0.0006
(4.143) (-6.913) (-9.284)
In (hours) 0.7289 0.7372 0.3321
(13.398) (13.398) (5.573)
Ons course 0.1522 0.1531 0.2 0.1006 0.16
(3.899) (3.880) (0.42) (3.311) (0.36)
Two courses 0.0025 0.00002 0.07 0.1917 0.04
(0.040) (0.000) (0.25) (3.421) (0.20)
Three courses 0.0867 0.0826 0.04 0.3109 0.01
(1.039) (0.981) (0.19) 2.624) (0.09)
Four courses 0.5565 0.54935 0.004 0.3463 0.003
(2.431) 2.372) 0.07) (1.748) (0.05)
Five or move courses -0.7796 0.7865 0.002 0.1193 0.002
(-1.961) (-1.972) (0.09) (0.504) (0.05)
Public Sector -0.0188 -0.0160 <0.0042
Employee (-0.203) (0.172) (0.105)
Employee 0.1042 0.1075 <0.0509
(2.481) (2.562) (-0.177)
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Table 1.6 (continued)
Eamings Functions with Alternative Specification (t-ratios in pxrenthesis)
and Sample Means of Selected Varisbles (standard deviations in parenthesis)

Womsen ™ales

Corrected Uncorrected
for

fer
Variable Selectivity Selectivity Mes=n OLS Mean
Industry Group
Manufacturing -0.1010 -0.1083 0.21 0.0447 0.31
(-1.007) (-1.068) (0.41) (-0.851) (0.46)
Construction 0.2287 0.2112 0.004 0.1739 0.11
(0.929) (0.849) 0.07) (-2.8%4) 0.31)
Commerce 0.084 -0,0850 0.14 0.0331 0.16
(-0.7TT) (-0.881) (0.35) (-0.592) .37
Transport 0.1461 0.1400 0.01 0.0796 0.10
(0.875) (0.830) 0.12) (1.335) (0.30)
Finance 0.2231 0.2119 0.09 0.1226 0.09
(2.060) (1.936) 0.28) (2.014) (0.28)
Public Sector 0.0248 0.0158 0.27 -0.0321 0.10
(0.188) (0.118) (0.45) (-0.463) ©.29)
Recreation 0.2971 £0.3010 0.01 0.1457 0.02
(-1.592) (-1.595) (0.09) (1.482) (0.13)
Service 0.3674 -0.3745 0.24 0.2438 0.08
(-3.583) (-3.607) (0.43) (-3.891) .27
Married 0.1734 0.0786 9.1867
(3.392) (2.285) (6-262)
Foreign -0.0795 -0.0897 -0.0645
(-1.354) (-1.582) {-1.832)
Past-time worker -0.0334 -0.0254 0.1248
(-0.642) (-0.483) (-2.742)
Works over 45 bvus  -0.2151 0.2206 0.0292
(-4.756) (4.824) (-0.939)
Lambda 0.1945
(-2.555)
R-squared 0.4867 0.4840 0.3572
N 1,338 1,338 2,397

Note: The mean of the dependent variable, log-monthly camings , for men and working womea are 11.29 and
10.79, respectively.
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Unlike females, the returns to training increase as the number of training courses received
increases, except where the individual has five or more training courses.

Sectoral differences have no impact on earnings for males. According to the result, other things
equal, part-time male workers earn 12 percent less than full-timers. Like females, married men
earn about 19 percent more than non-married males. On the other hand, males who were not born
in Argentina earn less, by 6 percent.

In addition to finance and setvices sectors, the construciion sector affects males’ earnings relative
to the omitted category (other industries). Earnings in the service and construction industries are
lower by 24 percent and 17 percent, respectively. On the other hand, males working in the
finance sector have an zdvantage and earn !2 percent more. Both sexes gain more by working
in the finance sector and this reflects the profitability of the sector.

6. Discrimination

The actual average earnings differential betv..2n working females and working males is 35
percent. The Oaxaca (1973) “upper bound” decomposition can be obtained by the following
methods :

In(Earnings.) - In(Eamnings) = Xdb.-b) + b.0-X) M
= Xa(bab) + b(X,-Xy, @

where X;s denute variables of the earnings functions, s are the corresponding parameter
est aates, and i=f (female) or m (male). The first term of the right hand side of equations 1 and
2 is the difference in earnings due to differences in the wage structure while the second term
refers to the difference due to differences in endowments. Note tha the upper bound
decomposition can be done both ways. This gives rise to the so-called index-number problera.
Since economic theory provides little guidance on this, Table 1.7 summarizes both methods’
results, denoted 1 and 2 accordingly, for regular OIS and OLS with selectivity adjustmeat.

Using the uncorrected OLS regression estimates (columns 1 and 2 of Table 1.5), if females have
the same wage structure as males, differences in endowments betw een males and females explain
22 percent of the total earnings differential and 78 percexi of the total e2rnings differential is due
to differences in the wage structure. Using equation 2, difference in endowments and differences
in the wage structure i ccount for 32 perceat ané 68 percent of differences, respectively.

Taking selectivity bias iato account, the rirst decomposition method shows 26 perceat and 74
percent of differences being due to endowments and the wage structire, respectively. When
females are assumed to have the same characteristics as males, differences in the wage structure
account for 62 percent of the total earnings differential. Differences in ersowments, on the other
band, explain 38 percent of the total earnirgs differential when the second decomposition method
is used.

The upper bound of decomposition attributes all o* the unexplained earnings gap to
discrimination. Since the regressors do nct capture all attr. «uws that affect earnings, any left-out
variables lead to an upward bias in measuring discriminaticn.? On the cther hand, if any

5 The decomposition is calculated for thz alternste specification (Table 7.5). The results show that
the unexplained portion of the earnings differentials differs by 10 percent.
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. Table 1.7
Decomposition of the Sex Earnings Difi weatial

Percentags of ths differcatial dus to differeaces in

Endowmeats Wago Structure
2 78
kY 68
26 74
38 62

(Wage, /Wage, = 154%)

Notes: Ths decomposition is based ca the results of Tobls 1.5, above.
Wage_/Wage; is the ratio of the correspoading mean moathly earnings.

explanatory variables are affected by discrimination such 23 education, gector of employment eic.,
the measure of discrimination obtained could be biased downwards instezd.

Regardless of which upper bound decomposition methed we wse, part of the gceder earnings
differertials coine from unexplained sources other than individual’s initial eedowments. In othex

words, dwcsimination appears to exist in the Argentine labor market,
7.  Discussion

The analysis of female labor force participation indicates 2 future change in the socio-economic
structure. The highest probatility of female labor force participation is fourd in the prime age
group. Moreover, married status and number of young ckildren are the key social determinants
in the participation decision, which further supports the fact thst there is a tendency among
women t0 postpone marriage and/or childbearing. Ag these cohoris age we can expect much
higher levals of female labor force participation in the future.

Educational attainment is found to be an impx-.tant factor affecting the participation decision.
Better opportunities in education, especially technical secondary educstion and Ligher education,
stimulate fernales to enter the labor market. Combiring the effects of higher educational
attainment with lover fertility, we expect a marked inicrease in female labor force participation
in the near future. In order to facilitate married women in joining the labor markes, a greater
demand for extensive childcare services provided by the private and/or the public sector is likely
to occur.

With respect to e>rnings differentialg between males and females, the upper bourd decomposition
technique provides an institutional idea on the subject. The following arguments are basad on the
second decomposition method described in the previous section. For working femzies alone (the
uncurrected OLS estimates), increases in endowments will allow females to eam about 76 percint
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of male earnings. On the other hand, if females are treated as males, the earaings differential
drops to 10 percent. Hence, to bring about greater equality betweza working males and working
females, more emphasis should be placed oa the trestment of females in the labcr market,
occupations and job mobility.
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Women in the Labor Force in Bolivias
Participation and Earnings

Katherine MacKlnnonr Scott

1. Introduction

In 1989, ten years after the United Nations approved the Agreement on the Elimination of all
Forms of Discrimination against Women, the Honorable National Congress of Bolivia ratified the
agreement, joining close to one hundred other countries in pledging to analyze existing laws and
legislation to determine where chanres needed to be made to bring the legal codes into alignment
with the United Nations® Agreement.

In the same year that the Agreement was ratified, we:kly earnings for women in Bolivia wers,
on average, only 63 percent of male earnings, female-headed households were more likely to be
below the povexty line than male-headed households and the female illiteracy rate v/as twice the
male rate. It i3 not at all clear that existing labor law i3 responsible for the yoder-based
differential in earnings and living standards observed in Bolivia, especially whea there is some
agreement that existing laws are not always enforced. It appears that there are other factors
which affect the earnings of men and women in Bolivia. This study focuses on the determinants
of earnings and those factors which explain the observed wage differential between genders in
Bolivia. By decomposing the earnings functions of the two groups it will be possible to identify
that part of earnings which is explained by different endvwmeat levels and that part which is due
to different market values being placed on male 2nd female labor. A better understanding of
labor markets in Bolivia will assist in the formulation of policies which can complement the
legislative changes being envisioned and serve to include women in the economic activities of the
country on 3 more equal footing.

The following section of the study preseats background information on Bolivia, its ecor2my, and
labor force characteristics. Information on the data used in the study is provided in Section 3.
Several limitations on the degree to which the data can be used to extrapolate to the country 22
a wh:le are discussed in that section. The fourth section contains the labor force participation
function ‘or women. This participation function provides the means by which the female earnings
function can be corrected for selectivity. Section 5 contains the description and results of the
male and female earnings functions and the decomposition of these is carried out in Section 6.
In the final section the overall results of the analysis are discussed and recommendations for
improving the situation of working women in Bolivia are presented.

21
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2.  The Bolivian Economy and the Labor Market

Bolivia is a landlocked country with three distinct geographic regions (highlands, valleys and
tropical plains), several ethnic groups speaking different languages (Aymara, Quechua, Guarani,
Spanish) and 2n economy heavily dependent on the export of primary products. The country is
poor, especially compared to the other countries in the Latin American region. Per capita Gross
National Product was US$570 in 1988 (World Bank, 1990b). Various social indicators also
reveal the degree of poverty in the country. In 1988, adult illitsracy was 23 percent (World
Bank, 1990b). Rural illiteracy rates were much higher than urban ones (31.3 percent versus 7.7
percent) and, of the illiterate population, 65 percent were women (World Bank, 1990a). Life
expectancy at birth, in 1988, was 53 years, infant mortality was 108 per 1000 live births, and
the maternal mortality rate (per 160,000 live births) was 480 in 1980 (World Bank, 1930b). The
people most likely to live in poverty in Bolivia are those who live in rural areas, own little land,
are female, are of Indian origin, are from the central Andean Region, and work in agriculture
or household industries.

The physical characteristics of Bolivia (low population densiry, distinct geographical regions)
which have ui..-~ed the integration of the economy (Horton, 1989), and the dependence of the
economy on -~ .ry products has made Bolivia very vulner ble to external shocks. During the
economic crisis, which began in the late 1970s and continued tiirough the first half of the 1980s,
inflation reached 24,000 percent, GDP fell by 15 percent betweer 1976 and 1985 and per capita
GDP fell by 30 percent in the same period (Arteaga, 1987).

In 1976 (the year of the last national census), 80 percent of the population was considered to be
poor and 20 percent was considered to be extremely poor’. Concentrations of poverty were
found in the rural areas, especially in the Altiplano. GDP per capita has fallen steadily
throughout the 1980s and, in 1988, stood at only 72.7 percent of its 1980 level (World Bank,
1990c). Recent data collected from a variety of scurcz. fead to the conclusion that the state of
poverty in the country has not improved and, in fact, may be werse in rural areas (World Bank,
1690a).

The labor foree. The economic crisis has led to a substantial decline in real wages and salaries
in Bolivia. (See Table 2.1 for estimates of the fall in real earnings.) While there is some
discrepancy in the data, both sources used in Table 2.1 show wages in commerce to have beea
particularly hard hit by the economic crisis. Wages in the service and manufacturing sectors
were also among those which lost more of their real value. Wages in the financial sector also
fell although there is some discrepancy in the data about the extent of the decline. Of specific
interest to \he present study is the fact that the commercial and service sectors, where the real
value of wages eroded most, are the two sectors where female employment is concentrated: 81

! A bousehold was considered to be poor if its income covered 70 perceat or less of the basic needs
basket developed by PREALC. It was extremely poor if its income covered caly 30 percent or less of the
basic needs basket.

3 The National Institute of Statistics of Bolivia bas carried out, in ths 1980s, o ceries of surveys,
somse of the most important of which are, Encuesta Permanente de Establecimientos Economicos (1983 and
Ol voars), Encuesta Nacional ds Poblacion y Vivienda (1988), Encuesta Permareate de Hogares (annual
gince 1980), and the Encuesta Integrada de Hogares (EIH) which combines the old labor force survey with
parts of a Living Standards Measurement Survey. The EIH was started in 1389.
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percent of the female economically active population (EAP) was in these sectors in 1985
(Arteaga, 1987).

The distribution of employment by sector of ecoromic activity and occupational type has also
changed during the economic crisis. Prior 0 1980, the share of the EAP in agriculture was
declining and the ghare in manufacturing was increasing. These standard development trends
have been reversed in the 1980s as labor has shifted out of industry and into agriculture (Horton,
1989). (See Table 2.2).

Table 2.1
Bolivia: Bvohution of Real Salaries
A B.
Growth Retzs of R wal Selaries By Sector: Bvolution of Real Wages By Sector
197188 1982-1987
(Afarch 1982=100)
Sector 1971-76 197685 1971-8% Sector 1982 1984 1085 1987
Agriculturo 0 -39 -39
Mining -18 -26 40 Mining 162 117 100 68
Petroleum & -30 2 Hydrocarbons 4 200 66 -
Industry 0 39 -39 Masufscesring 8t 136 59 4
Commercs -7 50 -£3 Construction 52 9 74 85
Transport 2 -36 37 Unilities 83 89 74 64
Finance & Transpost s7 56 58 !
Insurance -57 -51 B Commesce 2] 7% &3 44
Services -25 -53 54 Financial $0 109 130 65
TOTAL -13 44 -51 Setvices 63 104 k73 -
Source: Centro do Promocion dei Lakcado, 1986, Source: Hortoa, 1989. Tebls 6, p. 38.
Table 2.2
Industrial Distribution of l'otal Employment, 1970-1986
(in paxvent)
Sectoe 197 1976 1980 1986
Agricukure . 50.6 43.1 46.5 4.9
Mining 40 33 4.0 3.1
Hydrocarbons 03 03 0.4 05
Manufacioring 9.7 10.1 103 8.9
Coostruction 37 5.7 55 26
\itilities 0.2 02 04 0.5
Traasport. & Commueic. 4.0 39 5.4 5.6
Coemmerce 72 7.4 74 8.2
Finance 0.6 0.6 0.6 0.8
Services 19.7 9.6 193 20.0

Source: Horton, 1989, Table 4, p. 33

The other major change in employment distribution has beea the growth of the informal sector.
This sector has always been large, but the early 1980s saw a rapid increase in the number of self-
employed and unpaid family workers. A 1983 study of the self-employed showed that these
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workers as a percent of the urban labor force had increased from 29 percent in 1976 to 34
percent in 1983. The annual rate of growth of erployment in the self-employed sector averaged
5.95 percent and that of unpaid family workers grew by 7.66 percent. In contrast, the salaried
labor force grew only 2.25 percent annually during the same period. (Casanovas, 1984). A
recent World Bank report (1990a) indicates that another cause of the fall in income has been the
movement of large segments of the working force out of the formal sector and into the informal
one.

Unemployment rose in the 1980s, with the highesi rates found in areas where mining had been
a significant industry (Potosi and Oruro). While figures provided by various sources differ, there
is consensus that the increase was quite high; the lowest estimate is an increase of 26 percent
between 1980 and 1987 (Horton, 1989). It is argued however, that unemployment rates really
reflect the fall in formal sector employment and those that appear as unemployed are actually
working in the informal sector (Horton, 1989; and World Bank, 1990a).

Women in the labor force. Female participation in the labor force in 1988 was estimated at
almost 29 percent (i.e., 29 percent of all women aged 10 and up participated in the labor force).
In the eje central’, women’s labor force participation was estimated at 35 percent in 1987, up
from the 1976 level of 20 percent (World Bank, 1989; and Horton, 1989). The rate of
participation of women has not, however, changed significantly since 1980. Female
unemployment rates have been lower than male rates in the 1980s although female
underempioyment is higher.® As has been noted above, women have lower l2vels of education
than men, are more heavily concentrated in the unpaid and family businesses, and are found
primarily in commerce and service industries and the informal sector (World Bank, 1990a; and
Horton, 1989).

Legally, there are still various statutes in Bolivia limiting women’s full participation in the labor
force. First, with some exceptions (nurses, domestic servants) women are not permitted to work
at night. Second, the 1942 legal code limits the work week of women to only 40 hours, in
contrast to men’s legal work week of 48 hours. Third, except in cases where “the work requires
a higher proportion,” women are only allowed to make up 45 percent of the wage and/or salary
earners in any given establishment (United States Bureau of Labor Statistics, 1962). Moreover,
the labor code bars women from carrying o+.t jobs considered to be dangerous, unhealthy or hard-
labor.?

The significance of these laws i3 not clear since it appears that they are not enforced (World
Bank, 1989). Since the National Congress of Bolivia ratified the United Nations’ “Convencion
sobre la eliminacion de todas formas de discriminacion contra la mujer” in 1988, several
commissions have been formed to review the existing legislation and recommend changes in those
statutes which discriminate against women.

3 Includes the cities of La Paz, Sants Cruz, Cochabambs nad Orum,
4 Underemployment is defined as working less than 12 hours in the  -rence week (Horton, 1989).

5 See: World Bank, 1989; and Romero de Aliags, 1975.
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3. The Dats

The data for the znalysis come from the second round of the 1989 Integrated Household Survey
7IH), a bi-annual survey carried out by the National Statistical Institute of Bolivia (INE). The
survey is essentially a living standards measurement survey. Unlike the 1988 survey, The EIH
only covers the capital cities of eight departments of the country (Cobija, the capital of Pando was
not included), the city of El Alto, and all other cities with populations greater than 10,000. Little
or no information on the rural population of the country is contained in the datz It should be
remembered that the results of the analysis contained in the present study are applicable only w
the urban labor force. The way in which labor markets function on a national level and in rural
areas \ray be quite different.

The EIH data used here were collected in November of 1989. Included in the survey are 7,267
households with data on 36,126 individuals. Of these, a total of 13,842 cases were used. This
sample included all people of prime working age range (15 to 54) for whom relevant da*z vere
available.® Table 2.3 shows some of the characteristics of the total sample used as w:il as the
characteristics of the working population. Working men and women are defined as all those
people who worked ior more than one hour in the reference week for pay. This definition
excludes unpaid family workers but includes the self-employed.” Excluding unpaid family
workers from the definition of the employed will underestimate both male and female
participation rates. Female participation rates will be underestimated more than male rates as
more women are unpaid family workers than men. Excluding domestic servants will also lower
. participation rates of women more than men.

Of the total of 13,842 individuals inciuded in the sample, 7,786 people, or 56 percent, are
classified as working, i.e., receive pay. Participation rates for women (44 percent) are
significantly lower than for men (65 percent).

The average age of the sample is almost 32 years. Working women and men are more likely to
be married than the sample as a whole. Eighteen percent of working women are heads of
households as compared to 75 percent of working men.

Working women have, on average, one-half year less schooling than their male counterparts.
While this overall gap in education is not large, the distribution of men and women by highest
level of education completed shows some sharp differences. Only one yuarter of working men
ended their schooling at the primary school level compared to more than one-third of working
women. The largest gap in educational achievement occurs at the university ievel; only 7 percent
of working women have a university degree compared to 15 percent of the men. Proportionally
more women than men have attended a teacher training or normal school and greater percentages
of women have attended some form of technical school, especially at secondary level.

¢ While the prime working age iz usually considered to Se between ages 20 and 60, the limits used
here reflect more accurately the reality of Bolivia. The survey itself collects labor data for ages 10 and
up. School attendance rates, however, are sti!] fairly high until age 15. After age 13, attendance is low
and the percentage of working individuals increases, Thus the lower bound of the working age population
has been set at 15 in this study.

7  Domestic servants have been eliminated from the anslysis dvs, in pari, to the difficulties of
dstern "~ing actual income and alss becauss of the limited data in this survey on such workers.
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Tabe 2.3
Bolivia: Means (and Standard Deviations) of Sample Variables

Total Working Working
Vanable Sample? Mea Women
Age 31.70 33.94 35.46
10.42) 9.78) (8.41)
Married 0.66 0.7¢ 0.73
(0.46) (0.43) (0.44)
Head of Houschold 0.36 0.75 0.18
(0.48) (0.43) (0.38)
Years of Schooling 9.28 9.50 8.97
(4.34) (4.45) (3.05)
No Education 0.00 0.00 0.00
(0.01) (0.01) (0.01)
Incomplete Primary 0.16 0.14 0.23
0.37) 0.35) (0.42)
Finished Primary 0.09 0.10 0.11
(0.29) (0.30) (0.32)
Incomplete Middle School 0.10 0.11 0.10
(0.30) (0.31) (0.29)
Finished Middle School 0.06 0.06 0.06
{0.29) (0.24) 0.23)
Incomplete Secoadary 0.21 0.19 0.12
(0.41) (0.39) 0.33)
Finished Secondary 0.13 0.14 0.10
(0.33) 0.35) (0.30)
Secondary Technical 0.04 0.03 0.06
(0.19) 0.18) (0.24)
Higher Technical 0.02 0.02
{0.14) (0.15) (0 16)
Normal School 0.05 0.04 0.12
(0.22) (0.20) (0.33)
University 0.14 0.15 0.07
0.35) 036) (035)
Home Owncrship 0.61 0.58
(0.49) (0.49) (o 49)
Language:
Spanish oaly on 0.67 0.68
(0.45) (0.47) (O 47)
Aymara/Quechua/Guarani 0.00 0.0
(0.06) (0.06) (0 05)
Bilingual: Span. & Amerind. 0.28 031 031
(0.45) 0.45) 0.46)
Bilingual: Span. & other 0.01 0.01 0.01
{0.09) (0.10) (0.09)
Expericace 17.80 19.88 21.96
(11.66) (10.78) {10.00)
Hours Worked Per Week —_ 5130 44.12
ety it g @
cekly (181.52) (85.38)
N 13,842 5314 2,472
e Total sample refers to all people aged 15 w 54. Wofkmgpopdnboaeonmohllmoeomhngfcrpay
(aged 15t $4). Excludes unpaid family workers
b. In current Boliviaaos
Notes:  Labor force pasticipation rate was .65 for men, .44 for women, and .56 overall.
Standard devistions in pareathescs.

Source: Bolivia: Integratod Houscbold Survey, 1989.
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Only two people in the sample (both males) have no education of any sort. This is somewhat
surprising given the levels of illiteracy found in Bolivia. Urban illiteracy was calculated by INE
in 1988 to be almost 11 percent with 13.8 percent of the population having no formal schooling.
Given the exclusion of people over 55 from the sample, one would expect illiteracy rates to be
lower in the sample than the population. This cannot be the full explanation, however, as 11
percent of those aged 20-55 years have had no formal schooling (Instituto Nacional de Estadistica,
1989). It is not clear why people with no formal schooling are so underrepresented in this
sample. The underrepresentation of people with no formal schooling biases the level of female
educational achievement more than men as a greater proportion of women are illiterate,

Slightly more than 70 percent of the sample speak only Spanish while 28 percent speak both
Spanish and an Amerindian language (Aymara, Quechua or Guarani). One percent speaks
Spanish and another non-indigenous language.

The most striking difference in the sample is the large gap between the earnings of working mea
and women. Average weekly earnings for men are Bs.110.5 and Bs.68.9 for females. These
figures are consist nt with previous estimates.® On average, women earn slightly more than 60
percent of men’s earaings on a weekly basis. Women also work fewer hours, on average 7 hours
a week less than raen. If women worked the same number of hours per week as their male
counterparis they wou1d earn 80.1 bolivianos, less than average male earnings.

4, The Determinants of Female Labor Force Participation

Whether women participate or not depends on their reservation wage — i.e., the value of their
labor in the home. When this reservation wage is below the market wage women will participate
in the labor force. If 2 woman’s reservation wage is higher than that found in the market, she
will not participate.

This unobserved reservation wage means that female earnings functions estimates using ordinary
least squares (OLS) will be biased. Only the market wage is observed and thus the GLS earnings
function will suffer from the problems inherent in using censored samples. Heckman (1979)
provides am estimation technique to correct for this selectivity bias. First, 2 labor force
participation function for women is estimated. The inverse Mill’s ratio (Lambda) from this
equation is then entered on the right-hand side cf the earnings function equation. This corrects
for selectivity. Thus, the first step in estimating female earnings function is to specify 2 model
of female labor force participation.

Labor force participation among women in Bolivia is low. Only 44 pezcent of the present sample
of women work for pay. As noted above, the definition of working women may underestimate
the real female work force as unpaid family workers are excluded from the definition. Also
excluded from this definition are the unemployed. This is not a significant number of people
(Instituto Nacional de Estadistica in 1988, calculated urban unemployment rates for women to be

¢ Horton (1989) provides estimates of male and female labor eamings os g percent of the avernge
carnings for all workers. In 1982, male earnings were 102.6 percent of the average and femrale camings
were 95 percent. The equivalent perceatages in 1987 were 120.2 and 68.6 perceat for mea and women
regpoctively. Similar calculations based on the data used here show men earniag 118.4 percent of average

eammings and women 70.5 percent.



28 Women's Employment and Pay in Latin America

less than 2 prrcent of the labor force). The advantage of excluding the unemployed is that there
are definitional problems involved in the measurement of this group.’

The dependent variable in the participation function is a dichotomous variable which takes the
value of one if the woman is working for pay and zero otherwise. A probit function is used to
estimate participation rates. The regressors measure personal characteristics of the individual
woman, her family and socio-economic characteristics, and area of residence.

Personal characteristics include educational level, age, health and fertility patterns. Schooling
is entered as a series of dummy variables for each level of schooling. Note that for secondary
technical, post-secondary technical, teacher's college, and university, 20 data were available for
the number of years of the level completed by individuals who are still students. Hence the
dummy variable for these four education categories takes on the value of one if a person has
completed the ievel or is presently a student in that leve] of education. The education coefficients
are expected to be positive as it has been shown that, while increased schooling increases both
the asking and the offered wage, the latter increases more (Heckman, 1979) .

Age is entered in the participation function as a series of dummy variables (in five year ranges)
to take into ac~cunt any non-linearity in the relationship of age to participation. It is not a clear
a priori what the signs of the coefficients of these age variables will be. Some evidence exists
showing that younger women are more likely to be unemployed (Instituro Nacional de Estadistica,
1988) which would dacrease the probability of this group’s participation. Where enrollment in
higher education is high, labor force participation will also be lower. Given the extremely low
rate of higher education enrollment among women this will have little effect.

Ethnic origin m2y be an important variable since didferunt cultures have different attitudes
towards paid employment for women and have different opportunities in the society.'® A proxy
variable for ethnicity, language(s) spoken, is used here. Four dummy variables are used for
language indicating whether the person speaks; (1) only Spanish; (2) cnly Amerindian languages;
(3) both Spanish and cone or more Amerindian languages and; (4) Spanish and another language.
It is expected that those who do not speak Spanish will have a lower probability of participation.

Health will affect 2 woman’s decision to participate in the labor market (Behrmua and Wolfe,
1984). The proxy for health status used here is number of days (ot of the previous month) that
a person has been incapacitated, i.e., physically unable to carry out her regular activities.
Ferility is especially important in the Bolivian context. Given the high infant mortality rate in
Bolivia, the number of pregnancies 2 women has had will not be strictly correlaied with the
mumber of children she is raising. Hence, fertility is measured by two variables, the number of
childien that the woman has given birth to, and whether the woman has been pregnant in the Jast
year (measured by a dummy variable). It i3 expected that women who are, or have been,
pregnant recently will be less likely to be in the labor force. It is argued that womean tend to
leavs ihe labor force in order to have children, returning when their children are grown or at
Teast able to take care of themselves. Thus, the number of children under age 6 (preschool age)

®  For example: One measurement of the unemployed counts ag unemployed only those actively
searching for work (McFarlane, 1988; and ILO, 1982), while another includes as unemployed all those
who say they want to work. Obviously, the definition used will affect one’s results.

® A recent World Bank study (1990s) arguss that there is evidenre of ethnically based discriminntica
in Bolivia.
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is expected to lower a woman’s probability of participating. 'This especially true where chere are
inadequate childcare facilities, as is the case in Bolivia (World Bank, 1989). Also included in
the equation is a variable measuring nuinber of children between the ages of 6 and 14 a woman
has wl.o are living in her household. Given the lack of universal parti:ipation in primary school
in Bolivia (net primary enrollment in 1988 was only 83 percent (World '3ank, 1990b)) the number
of children a woman has to care for in this group is also expected to lowzr her probability of
participating. Total family size has also been included in the equation. The sign of the
coefficient on this variable may be either positive or negative. On the one hand, a larger
household may have a positive impact on participation because of greater demands for income
or the presence of non-working adults who can provide childcare. On the other hand, the size
of the household may raise the value of the womar.’s household production activities and reduce
the probability that she will participate in the labor force.

A woman who heads a household is more likely to work for pay. Married women will be
expected to have a lower probability of participation than unmarried wemen. The income of a
married woman’s spouse is also included in the equation. It is expected to have a negative impact
on participation. The final regressors in the equation are those having to do with geograpkic
location and socio-economic status. It is expected that different areas of the country (highlands,
valleys and tropical plains) are associated with different probabilities of participation. The
tropical plains area of the country is experiencing the greatest growth in population though
immigration and participation rates will be higher in this regioa.

To capture the effect of socio-economic status, variables measuring home ownership (a proxy for
family wealth), total family income and access to public water and sewage disposal are included.
(The latter two are, to some extent, proxies for the value of the home.) The effect of wealth on
participation can be either positive or negative. There is less need to earn income if one’s family
has a certain level of wealth. But, also, it has been shown in other countries that relatively better-
off women are more likely to work outside the home than lowes-income womea.

The results of the participation function are presented in Table 2.4, The age category omitted
from the equation is from 15 to 19 years. As can be seen in the table, ail other age groups are
more likely to participate than this youngest group. All of the age variables are significant. As
can be seen from the simulations preseated in Table 2.5, the participation rate for women peaks
in the 35 to 39 age range. The 40 to 44 age group has similar participation rates but the
probability of participation declines for older women, possibly because retirement for women
covered by social security is age 50.

Cther personal characteristics are also significant. Married women are less likely to work than
ron-married women and those who are heads of households are more likely to work.
Interestingly, the number of children under six that 2 woman has does not have a significant
impact on labor force participation. This may be because women in the informal gector are able
to either arrange their work schedule to fit childcare needs or are able to take their chiidren with
as them they work.

A woman’s health status does have a significant negative impact on the prohability of
participation. The effect, however, is quite small.

As expected, women who are presently students are less likely to participate in the labor force
than non-students. Unexpectedly, however, educational attainment at the primary, middle and
secondary school levels does not have a significant impact on participation. There are two
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Table 2.4
Probit Estimates for Female Participation

Varisble Coefficient t-ratio Partial Derivative
Constant -0.350 -2.37
Age 20 to 24 0.290 2.35 0.11¢
Age 25 to 29 0.506 4.10 2.199
Age30to 34 0.650 5.12 0.256
Age 35to 39 0.756 5.81 0.298
Age 400 4 0.742 5.43 0.293
Age 45 to 49 0.600 4.2 0.237
Age 50 to 54 0.351 2.54 0.150
Married -0.3%0 6.15 -0.154
Student -0.249 -2.92 -0.098
Bousehold Size -0.019 -1.55 -0.008
Finished Primary 0.017 0.27 0.007
Some Middle School -0.002 -0.04 -0.001
Finished Middle School 0.062 0.75 0.246
Some Secondary -0.0%% -1.57 -0.038
Finished Secondary 0.0%4 -1.41 0.037
Secondary Technical 0.225 2.55 0.089
Higher Technical 0.424 3.27 0.167
Teacher College 0.729 9.13 0.288
University 0.279 3.24 0.110
Incapacity -0.007 2.01 -0.003
Live Births -0.001 -0.18 -0.001
Home owned -0.003 -0.08 -0.001
Head of Housebold 0.660 7.80 0.250
Valley 0.025 0.57 0.010
Tropical 0.068 1.35 0.027
Public Water Supply 0.080 -1.68 0.032
Public Sewer 0.044 1.0t 0.018
Pregnant -0.178 -3.65 -0.070
Aymazra/Quechua -0.570 -2.31 -0.225
Bilingual 0.156 3.47 0.062
Bilingual Other 0.074 0.35 0.029
Children under 6 <0.028 -1.18 -0.0i1
Children 6 to 14 0.026 1.06 0.010
Income of spouse -0.000 -1.81 -0.0002
Family income 0.000 0.53 0.00004
Household size -0.019 -1.55 -0.008

Notes:  Sample is women aged 15 to 55 years
Participation Rate: 44.0%

Log-Likebhood = -3488.2
N = 564
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Table 2.5
a istic Predicted Probability
Age:
150 19 23.6
20 t0 24 33.4
251029 41.5
30t0 34 47.2
351039 51.4
40 to 44 50.9
45 to 49 45.2
50 to 54 36.7
Family status:
Married 41.0
Unmarried 56.5
Head of household 67.0
Not bead of bousehold 41.3
Language Spoken:
Only Spanish 42.2
Only Indigenocuvs 2.2
Bilingual Span/indig 48.4
Bilingual Span/other 39.4
Schonling:
Secoadary Technical 50.0
Higher Technical School 51.8
Teacher College 69.2
University 52.1
Student Status:
Is & student 34.8
Not s student 4.4
Pregnancy:
Pregnant this year 38.5
1.0t pregnant this year 45.4
Days incapacitated:
Zero days incapacitated 44.3
Number of days = .5*mezn 44.1
Number of days = mean 43.9
Number of days = 1.5*mean 43.7
Number of days = 2*mean 43.5
Mean Prsticipation Rate = 44.0%

Simulstions based cn probit results in Table 2.4,
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possible explanations for this. First, women are concentrated in the informal sector where the
value of education credentials are limited. Second, and perhaps more importantly, Bolivia
maintains two separate school systems, one rural and one urban. The cvrriculum and the quality
or the two systems are very different (World Bank, 1989b). Hence, women who have beea
educated in rural areas will have received very different training. It is not possible to determine
the type of schooling a person received and the education variables for these ievels may reflect
differences in quality which confound the analysis.

In contrast, attendance in, or completion of, technical school (either secondary or post-
secondary), teachers’ colleges or university has a highly significant, positive effect on probability
of participation. The type of schooling with the greatest impact is that of teacher training. As
<an be seen in Table 2.5, all else being equal, a woman who attends a teachers’ college has a
probability of participating close to 70 percent, over 25 percentage points higher than that for a
woman with the average level of education. Interestingly, technical education at the post-
secondary level has a greater impact on participation than does 2 university education (57.8
percent probalility versus 52.1 percent, respectively).

Pregnancy has e expected negative impact on participation. Women who were pregnant in the
given year had a probability of participation of 38.5 percent. Women who had rot been pregnant
in the preceding twelve months had a probability of participating of 45.4 percent. The number
of children a woman has given birth to has an insignificant impact on participaticn rates.

Er. -nicity also preves to bave a significant impact on labor force participation with those women
who speak no Spanish having the lowest participation rates (22.2 percent, 21l else held constant).
Bilingual womeu participate at a higher rate than women who speak only Spanish. It should be
noted that ethnicity and income levels are highly currelated in Bolivia (World Bank, 199)2) and
the effects of ethnic origin are probably partly reflecting econromic status.

Th: variables meas:ring family wealth and socio-econom.c statug (own bome, public water and
public sewage) have insignificant effects on the probability of labor force pearticipation. Os tae
one hand, this may reflec. the contradictory effects of wealth on participation indicated above.
On the other hand, home ownership may pot be a good proxy for wealth in Bolivia and access
to public water and sewage may be more a funstion of urbar living than socio-cconomic status.
Neither the total family income nor the spouse’s income hzve a gigaificant impact on
participation.

Contrary to expectations, the regional variables are not significant. Like the variables for source
of water and sewage disposal, the fact that the samrie is urban may account for this lack of
impact of geography on labor force participation.

In summary, the most important effects on female labor force participation in Bolivia are
schooling, student status, age, language spoken, marital status, pregnancy, and number of
children between ages 6 and 14, Women between the ages of 35 and 39, those who are
unmarried, and/or bilingual, and/or highly educated are the most likely to participate in the labor
market.

5.  Earuings Functions

The standard earnings function is the Mincerian (1974) formulation of schooling, experience and
experience squared regressed on the natural log of earnings:
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~——

LaY = b, + .,S + bEX + bEX? 1)
V/here:

LnY = the natr.ral log of weeldy earnings
S = years of schooling

EX = experience

EX? = experience squared

To standardize for hour; worked, the natural log of bours (LNH) was entered on the right hand
side of the equation. It should be kept in mind thot the experience varishle used here is actually
potential experience (i.e., age - years of schooling - 5). Po'ential experience will closely
approximate real experience for any person who hag woriked ctezdily since s/he left school.
However, as women are mcre likely to move in and out of the labor force, the potential
experience variable may overestimate womea’s sctual experience.

For female earnings, can the model answer the questions sbout the effect o€ human capital on
earnings for women in the labor force? The sample ased in the esrnings fur. tions includes the
entire male and female working population (.e., those working for pay). Three separate
specifications were used: One for males, one for females rot correcting for selectivity and one
for females correcting for the selectivity bizs. The results of the three carnings functions are
shown in Table 2.6.

All of the variables have 2 significant effect on earnings for both men and women. The impact
of schooling is less for women than men although the differeace is not great. Experieace and
experience squared have much less of an impact on esrnings for women than w.a. The number
of hours worke 1, however, has a greatez impact oa women's exmings than on men’s.

The returns to schooling are gignificant, but 603 &3 high as those fourd in other Latia American
countries”. To some extemt this reflects the slze of the informal sector in the ecoromy where
education has less of an impzct than in the privete formal apd/or public sector. Returns to
experience and experience squared are also low, perhaps for the same reason. Only hours has
a high return (relative 1o men) impact. The inverze Mill’s ratio is nos significant.

6. Discriminnticn

As the sample characteristics presented in Table 2.3 demonstrate, there ig a substantial gender-
based difference in average weekly earnings. By subtracting the two earnings equations (the male
and female (uncorrected) equations) it is possible to determire whet percent of this diffecence is
due to the cifferent endowment levels of the two groups and what is due to the way in which each
groups’ endowments are vaiced in the market plece (Oaxaca, 1973).

The initial difference betwezn the earnings of men and women can be expressed as:

LaY, - LaY, = X b, - X, @)
Algebraic manipalations give the following equation:
LaY, - LaY; = b, (X.~() + X{b.b) (a)

1 Ses nfirey chapters in this volums.
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Table 2.6
Eamings Functions
Worldng Working
Women Women
Varinble Working (uncorrected (corrected for
Men for gelectivity) selectivity)
Conatrat 1.575 1.346 1.235
(14.36) (10.31) (7.69)
Shoolieg (years) 0.071 0.063 0.065
(26.23) (17.08) (16.16)
Experieace 0.050 0.028 0.031
(13.10) (4.05) (4.22)
Experience Squared -0.001 -0.0003 -0.0004
(-7.24) (-2.39) (2.61)
¥ a{weekly hours) 0.354 0.424 0.424
(13.91) (17.18) (17.17)
Vsmbda — — 0.069
— — (1.19)
R-seared 0.179 0.176 0.176
N 5,314 2,472 2,472

Notes: Numhere in parentheses are t-ratiog
Deper.dent variable is La(weckly eurnings)

An index problesn arises here. There is no theoretical reason to prefer the above specification
to the following:

Le¥,, - La¥; = bdX-X) + X (D) (2b)
Both specifications were used and the results are presented in Table 2.7.

The first tesn mezsures the actal difference in endowment levels between the two groups. The
gecond term oz the right-hand side measures the difference in the market evaluation of
endowments. Typically, the value of the second term is considered to be a measure of”
discriminution iz the marke: piace. The firsi term is considered to be the explained difference
in wages due to unequal endowments.”

The unexplained dirference in wages calculated here is the upper buund of labor market
discrimination. In other words, this is the maximum level of discrimination. Controliing for
unobserved prodective characteristics of the two groups could lower this “unexplained”® segment
of the equation.™ Kk should be remembered, however, that the upper bound calculated here may

2 It shouhd bs moted thex the diff:rence in cndowments nwy, in fect, reflect pre-market
ficerimination.

¥ Schultx (1989) srgues that these vnobserved charzcteristics will create substantial ucentainty in
intergrovp compariscas of eamings.
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underestimate discrimination if pre-market discrimination keeps women from obtaining human
capital.

As can be seen in Table 2.7, of the total earnings differential, approxiinately 15 perceat is due
{0 women having lower levels of human capital endowments than men. The remainder of the
observed wage differential is due to men’s endowinents receiving a higher price in the labor
market. This is the upper bound of dis<rimination. Depending on the specification used, around
four-fifths of the observed wage differential between men and women is due to unexplained
market pricing mechanisms.

Table 2.7
Decomposition of the Male-Female
Eamings Differeatial

Percentage Due to

Endowrments Rewards

r'quation 2a 14.9 85.1
Equation 2b 24.1 75.9

(Wage,/'Wage; = 160.4 %)

7.  Conclusions and Recommendations

The results of this study show that there are many personal and family characteristics which affect
Je probability of a woman participating in the labor force. Schooling, age, marital status, status
as head of household, pregnancy, and ethnic origin are some of the characteristics which most
affect the decision to participate.

Proportionally fewer women than men participate in the labor force. Those women who do
pasticipate earn substantially less per week than their male counterparts, even when hours worked
are equal. Part of this difference in earnings is attributable to lower endowmeats of human
capital among women. Y=t most of the observed differential is due to unexplained differences
in the way in which the market values the two genders® labor.

Clearly, the legal efforts underway in Bolivia to eliminatz gender discrimination are a necessary
step to improve women'’s position in the labor market. The results of the labor force participation
function and the earnings functions provide information on further areas where government
policies can have an impact on the labor market activities of womea. The obvious first step to
decreasing the earnings gap is to increase women’s access to human capital formation. Increasing
female education levels will have a twofold effect — it will tend to increase the labor participation
rates of wornan and it will raise the incomes of women who work outside the home. It should
be remembered here thai increasing women's earnings will not only assist individual women but
also their families. As evidence exists that single-headed households are becoming more common

this takes cn ad2~d importance.
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Further increases in female earnings could come about from policies designed to increase
productivity in the informal sector. This sector typically has access to very litile capital and is
constrained by the low levels of technology used. Programs designed to increase credit
availability for small buginesses in the informal sector and provide technica} assistance would
benefit the economy as a whole. In the process, the specific benefits to women could be large
since a sizeable percentage of women working in urban areas are in this sector.

Without further information about the reasons why male labor is valued 50 much more highly
than female labor it will be difficult to affect .he remainder of the obgerved wage differential in
Dolivia. But policies aimed at improving the legal eavironment in which women work, increasing
their access to education, and assisting the informal sector can all have a significant impact cn
women's participation rates and earnings.
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Labor Force Behavior and Earnings of Brazilian
Women and Men, 1980

Morton Stelcner, J. Barry Smith, Jon A. Breslaw and Georges Monette!

1. Introduction

Interest in the role of women in the development process of Third World countries increased
during the last decade. A major concern is the status of women in what Behrman and Wolfe
(1984) term the “special conditicns® of labor markets in developing countries.? Increasing
attention is being given to analyzing the labor forcs behavior of women and to their returns to
human capital, especially education. However, the volume of research on these women is
considerably less than that for men in develoning countries and for women in industrialized
countries. This study reduces this gap by examining labor force patterns among married and
single women, and compares these with their male counterparts.

We present an analysis of the labor force behavior of Brazilian women and men using a sample
of 53,000 drawn from the 1980 Census. The specific concerns of the study are the determinants
cf labor force status (employee, self-employed, or no market work) and earnings of workers.
We pay particular attention to the impact of education on labor market outcomes. Four
population groups are considered: wives and husbands, single (never married) women and men.

2.  Brazil: Economic Background

An analysis of the labor force behavior of Brazilian men and women is important because it is
representative of a developing country experiencing severe economic problems. As for most of
its neighbors, the 1980s for Brazil, the largest and most populous country in Latin America, were
a "lost decade” in terms of the severity and duration of the economic progress in the 1970s when
per capita GDP grew on average by 1.4 percent per year in 1970-1973 and by 7.1 percent in
1974-1980. Brazil started the 1980s with much economic comproraise and many successes, but

! The authors thank Ana-Maria Arriagada for her invaluable help in providing the dats base and
clarifying its contents, and Linda Bonin for her editorial advice. Brenda Butler, a computer science student
at Concordia University, provided competent programming assistance. We also thank Daniel M. Shapiro,
Department of Economics, Concordia University, for providing helpful comment; and criticisms that
shaped the final version of th= paper. .

3 As Behrman and Wolfe (1984, p. 260) aptly state, the special conditions inclule “regional and
sectoral pluralism, the relevance of human capital investments in heslth ard nutrition, and distinctive

determinants of opportunity costs for labor force participation. ®
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early in the decade its economic performance began to deteriorate rapidly and dramatically, and
has not yet ended. In 1981 per capita GDP fell by 4.3 percent, while for the rest of the decade
the average annual (erratic) growth rate was about 1 percent. The economic prospects for the
1990s are not encouraging: in 1990 gross domestic product shrank by 4.3 p=rcent, reflecting a
decline of 8 percent in industrial production.

A question that has been receiving increasing attention is: How have the worsening economic
conditions, on top of persistent poverty, affected peoples’ welfare in Latin America? Since
market work is the most important income source, an analysis of the labor force behavior of
Brazilian men and women, just prior to the onset of the economic difficulties, should shed light
on how the economic crisis will affect structural changes in the labor markets and provide
insights about the role of factors such as education in this process. This chapter examines the
situation in 1980, while the next chapter considers the conditions in 1989.

The vastness and diversity of Brazil and its well-documented substantial regional economic
disparities led us to perform the analysis for six distinct economic regions as well as the entire
country. We thus reexamine the issue of "geographical aggregation bias” or ®regional pluralism”
in assessing returns to human capital, and how they differ by types of employment and by
gender?

A novelty of this study is that it examines the determinants of wages* by explicitly incorporating
the selection (self or otherwise) of persons into three types of labor force status. As cogently
argued by Schultz (1988), it is important to assess whether work-status effects bias the parameter
estimates of wage functions. Few studies of Iabor markets in developing countries analyze the
impact of sample selectivity and adjustments in earnings regressions, especially when three types
of labor force status are involved. )

The structure of the paper is as follows. Section 3 discusses the data used in the study. Sections
4 and 5 summarize the model of labor force status and wage determinants, and include
discussions of the theoretical characterizations and econometric specifications. Section 6 reports
.-~ empirical findings and their interpretation. The final section contains the conclusions.

3. Data and Stylized Facts

The models used in this study are applied to data originally taken from a public use sample tape
(PUST) of the 1980 Brazilian Census. The tape, which represents a 3 percent sample, contains
3,526,000 individuals and about 800,000 households. The PUST was used 1o extract a subsample
of 200,000 individuals and about 40,000 households. From these data, we culled samples of

3 The issue of regional pluralism is examined for Brazil by Birdsall and Behrmen (1984) with 1970
Census data, for Nicaragua by Behrman and Birdsall (1984), snd for Panama by Heckman and Hotz
(1986). Unfortunately, there are very few studies that examine male-female differences in labor markst
outcomes for developing countries, especially in the context of regional pluralism.

‘  We use the terms "wages” and “eamings” interchangeably throughout the paper. Also, "hourly
earnings,” "wage® or "wage rate" are considered to be synonymous, as are "employee® and “wage earner.®
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individuals who were generally between the ages of 15 and 65 years.* This resulted in a sample
of 28,926 wives and husbands, 11,725 single (never married) women, and 12,974 single men.®

Although the Census data provides much useful information, it has a principal disadvantage:
Incomplete information on the number of hours worked.” Data are provided on monthly
earnings, but not on monthly hours worked, nor hourly earnings. Instead, we are given data ou
weekly hours of work in intervals: () hours (hon-workers), 1-14 hours, 15-29 hours, 30-39 hours,
40-48 hours and 49 or more hours. An index of continuous hours worked is desirable before
applying standard statistical techniques in estimating thie wage function.

The study uses nourly earnings as the principal measure of remuneration because, as discussed
in detail by Behrman (1990), Blinder (1976), and Schultz (1988), it is inappropriate (especially
for women and the self-employed) to use monthly earnings (monthly hours times hourly earnings)
as the dependent variable. To do so may confound wage rate effects and labor supply efects
which, in turn, may bias the pzrameter estimates of the returns to wage-determining
characteristics. The direction of the bijas depends on whether the labor supply curve is normal
or backward-bending. Moreover, as stated by Blinder (1976), the expedient of adding the log
of hours as a regressor leads to “strained interpretations” of the parameter estimates of the
earnings function.

The hourly earnings measure we use, however, is marred by incomplete information on hours
worked. The data provided no direct measure of hourly earnings, but we could calculate the
hourly rate from monthly earnings and hours worked during the wees of enumeration. As
mentioned above, there was, however, a problem — information on weekly hours wcrked was
available in intervals only, and po information was provided on the number of weeks per month
that a person worked. In earlier studies of Brazilian labor markets, Bii Jsall and Fox (1985) and
Dabos and Psacharopoulos (1991) used the 1970 and 1980 census data, respectively, to construct
a continuous hours variable by assigning values (usually mid-point) to each work interval.® This
procedure is likely to create a measurement error and the problem can be thought of as an errors
ir variables problem in which parameter estimates are likely to be inconsistent and biased. The
direction of this bias is not known. Nevertheless, we use their mid-point values, but note the
caveat in interpreting the results below.’

3 An exception is made for married men. There were 1,441 married men over the age of 65; about
40 percent of them worked, ususlly over 30 hours per week.

¢  The single (never married) men and women in the sample are relatively young. The average age
of single men and women is 25 years and 21 years, respectively. About 35 perceat of single men are
under 20 years, and 40 percent are between 20 and 35 years of age; the corresponding proportions for
women are 58 percent and 30 percent. Also, 38 percent of women reported that they were still attending
school on a part- or full-time basis, ss did 28 percent of the men.

7 Unfortunately, the data base also omitted information on migration for married and single men.
In addition, for single men it failed to include information on housebold characteristics, non-lsbor income,
and whether the person worked in the public sector.

'  Birdsall and Behrman (1984), whe also used the 1970 Census data in their study of Brazilian men,
make no mention of this issue. They do not indicate whether they use hourly or monthly earnings.

®  As pointed out by Ham and Hsiao (1984), labor economists and econometricians have givea
insufficient atteation this important question.
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Important Characteristics of the Data

To provide a background for the study, we present detailed descriptive statistics in Appendix
Tables 3A.1 to 3A.6. There are substantial regional disparities, gender and work-status
differences, and differences between married and single people in the summary information.
These features, as well as results from other studies of Brazil, strongly indicated that the study
should treat each of the economic regions separately: the Northwest (North plus Central-West),
Northeast, South, the Southeast (the states of Rio de Janeiro and Guanabara, Sao Paulo), and
Other Southeast states (Minas Gerias and Espirito Santo).'® For each region, we estimate the
models of lator force status and wage determination for four demographic groups, married
women, marr.ed men, single women and single men. This approach allows one not only to detect
regional differences, but also to draw comparisons among the demographic groups.

While a complete discussion of the information in the Appendix tables wouid be too lengthy to
present here, we do examine the more important stvlized (i.e., abstracted for the purpose of the
analysis) facts about Brazilian labor markets. These stylized facts provide a useful background
fcr the empirical analysis.

Regional disparities.”’ There are acute economic disparities in Brazil which had a population
of about 121.3 million in 1980. There are sharp differences among the highly industrialized and
modern southern regions (Rio de Janeiro, Sao Paulo, Other Southeast, and the South), the
Northwest (where the capital city is located), and the Northeast, which is heavily dependent on
agricultural activities. The southern regions have about 60 percent of the population, and 17
percent of the land mass; the Northeast accounts for 30 percent of the population and 19 percent
of total area, whilz the vast Northwest has about 10 percent of the population. Although there
are pockets of poverty in the southern regions (in Rio de Janeiro, Minas Gerias, Espirito Santo,
and Santa Catarina), they are the relatively prosperous parts of Brazil, while the Northeast is the
poorest area, whatever indicators one wishes to use.

Looking at Appendix Tables 3A.1 and 3A.2 (data for married people), we obtin 2 good
indication of the intensity of these regional disparities. All monetary units are in 1980
cruzeiros.”?  Total monthly employment earnings of husbands in the Northeast is $8,020
compared to $12,790 in the Northwest, $11,730 in Cther Southeast, $18,970 in Rio, 320,170 in
Sa0 Paulo, and $13,020 in the South. The pattern for monthly asset and transfer income is
similar — $2,650 in the Northeast, $3,620 in the Northwest, $4,440 in Other Southeast, $3,3C0

®  The stats in cach region are:
North: Rondonia, Acre, Amazonas, Rorsimn, Pern, Amagpa
Centrol-West: Mato Grosso, Goiss, Distrito Federal
Northeast: Maranhao, Piaui, Ceara, Rio Grande do Norte, Paraiba, Pernambuco, Alagoas,
Sergipe and Bahia
South: Parena, Rio Grande do Sul, Santa Catarinn
Southeast: Rio de Janeiro and Guansbam, Szo Poulo, Minas Gerais and Espirito Santo

' We csutioa the reader that we did not take spatial price variations into account when making
regional comparison because we were unable o obtain geographical price indices. For further discussica
of this issue see Birdsall and Behrman (1984) aod Thomas (1980).

12 In 1980 the official exchange rate was about 40 cruzeiros = $ 1 (US). The monetary units used
are cruzeiros expressed with the symbol §.
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in Rio, $8,760 in Sao Paulo, $4,280 in the South. In brief, family income is much lower in the
Northeast than in the rest of Brazil.

A similar pattern is revealed when education is examined. In the Northeast, the average years of
schooling for husbands and wives are 2.2 and 2.3 years, respectively. The corresponding values
for the cther regions are: Northv-est: 3.5 and 3.4 yeary; Other Southeast: 3.4 and 3.4; Rio: 6.1
and 5.4 years; Sao Paulo: 5.0 and 4.5 years; and South: 4.1 and 3.9 years.

There are also some noteworthy regional differences in labor force participation patterns. In the
Northeast, Northwest, and Other Southeast, wives’ labor force participation rates are in the §2-85
percent range, while in the remaining regions they are in the 76-78 percent range. As regards
market work activities, in the Northeast just over one-half of working wives are self-employed.
In the Northwest, the fraction is one-third, and it is about 37 percent in the Other Southeast and
the South. In the urbanized regions of Rio and Sao Paulo, only 20 percent of working wives are
self-employed. This pattern is similar for husbands. Over 60 percent of working husbands in the
Northeast are self-employed. The proportion drops to 53 percent in the Northwest, to 45 percent
in the Other Soutkeast and in the South, to 29 percent in Szo Paulo, and to 23 percent in Rio.

The above regional configuration for earnings, education and labor force participation also
prevails among singles. For example, consider the data on single women (Appendix 3A.4). In
the Northeast, the average monthly earnings of employees and the (paid) self-employed are about
$4,900 and $2,000, respectively. The corresponding values for the other regions: Northwest:
$5,200 and $4,400; Other Southeast: $4,600 and $4,100; Rio: $8,300 and $12,200; Szo Paulo
$7,800 and $11,100; and South: $9,200 and $4,500. As regards education, the average years
of schooling among single women is 4.1 years in the Northeast; 5.2 years in the Northwest; 5.4
years in the Other Southeast; 7.4 years in Rio; 7.1 years in S20 Paulo; and 5.9 years in the
South. Finally, we note regional differences in labor force participation. In the Northeast, cnly
30 percent of single women are in the labor force. This compares with 33 percent in the
Northwest, 37 percent in the Other Southeast, 41 percent in Rio, 59 perceat in Sz0 Paulo, and
44 percent in the South. The types of market work performed by single women also differs
among regions. In the Northeast, 63 percent of working women are employees. This proportion
rises considerably in the other regions — 87 percent in the Northwest, 90 percent in the Other
Southeast, 93 percent in Rio and in S20 Paulo, and 77 percent in the South. Much the same story
can be told about single men (Appendix Table 3A.5).

Gender and marital status differences. It should come as po surprise to find that there are
notable gender and marital status differences in laor force activities and outcomes. First, as
noted above, the labor force participation rate of men is much higher than that of women. The
participation rate of single women exceeds that of married women. There are also interesting
differences in the types of jobe, and, among workers, in earnings, hours of work, and wage-
determining characteristics (education, experience). Bearing in mind regional differences, the
main features are as follows.

Job composition. The job composition of men and women differs. The proportion of womea
workers who are employees generally exceeds that of men. Nationally, about 65 percent of
working wives and 83 percent of single women are employees compared to 43 percent of
husbands and 75 percent of single men. A regional breakdown shows that this pattern is largely
sustained. In the Northeast, 39 percent of working husbands and 44 percent of single mea are
employees compared to 48 percent of working wives and 63 percent of single women. The
proportions for the Northwest are: husbands, 47 percent; single men, 66 percent; wives, 67
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percent; and single women, 87 percent. The male-female differences are somewhat smaller in
the remaining regions. In ‘he Other Southeast, 64 percent of working wives and 90 percent of
single women are employee. while 56 percent of husbands and 77 of single men are employees.
In Rio, the proportions for w “es and husbands are about the same, about 80 percent, while for
single men and women, the proportions are 86 percent and 93 percent, respectively. In Sao
Paulo, about 80 percent of wives and 70 percent of husbaids are employees, as are 93 percent
of single women and 87 percent of single men. In the South, 63 percen: of working wives and
54 percent of husbands are wage earners, while the proportions for sinsle men and women are
about the same at 75 percent.

Earnings. Looking at Appendix Table 3A.3 (for married people) and Appendix Table 3A.6 (for
singles;, we see that wemen, or average, earn less than men, and also work fewer hours.
Nationally, the average monthly wage of husbands who are emplcyees is $15,100 and $9,200 for
wives; the values for single men and women are $7,800 and $6,400, respectively. Thus, the
wife-husband earnings ratio is 0.61, while the single female-i1ale ratin is 0.82. Among the (paid)
self-employed, monthly earnings of husbands and wives are $14,600 and $7,900, respectively,
yielding a ratio of 0.54. Single self-employed men earn $7,500, while their female counterparts
earn $4,500, for a ratio of 0.60.

These indicators of female-male earnings disparities must be treated with caution because women
tend to work fewer hours than men. Accordingly, it would be useful to take labor supply
differences into account by examining differences in hourly earnings betvveen men and women.
This changes the story somewhat. The average, hourly wage for employee husbands and wives
is $34 and $63, respectively, yielding a ratio of 0.75. The corresponding values for self-
employed workers is $84 for husbands and $55 for wives, for a ratio of 0.65. The hourly wage
for single male and female employees is almost the same, $45 for men and $40 for women, so
that the ratio is 0.89. Paid self-employed women earn about two-thirds the hourly earnings cf
<alf-employed men ($43).

These summary statistics on the male-female hourly earnings gap suggest thit working wives
{employees or self-employed) are, on average, worse off than their hurbands. Jowever, the gap
between single men and women employees is much smaller, but the earnings differential among
the self-employed remains large. We also note that the observed wage may differ from the wage
offer, which takes into account labor force status decisions. In the econometric analysis we
concentrate on male-female differences in wage offes.

One should also note the regional differences in the male-female hourly earnings gap. For
employees, the wife-husband wage ratio ranges from a low of 0.65 in S20 Paulo to a high of 0.92
in the Other Southeast. The ratio is 0.72 in the Northeast, 0.76 in the South, 0.80 in Rio, and
0.85 in the Northwest. Regional differences in the female-male earnings ratio of roughly 0.60
among self-employed spouses are much less pronounced.

As shown in Appendix Table 3A.6 for singles, the average hourly wage of women employees
is about equal to that of men. In most regions, the female-male wage ratio is similar to the
natioral average (0.89). In the Other Southeast, the ratio is 0.77, while in S20 Paulo and the
Northwest, it is 0.81 and 0.8, respectively. In the Northeast and Rio, the average wage of single
women exceeds thac of single men. Worst off are single self-employed women whose hourly
earnings are about 70 perceat those of men.
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Education. We now turn to a brief summary of the differences in the principal variables that are
likely to affect labor force status and wages. Nationally, as w. Il as within specific regions and
labor force status, education levels of working women are gentrally higher than those of men.
For Brazil as a whole, the mean years of schooling for wives who are employees is 7.0, while
for husbands it is 4.9 years. Single women employees have 7.4 years, while single men have
5.7 years. Similarly, self-employed wives have 3.4 years of schooling and their husband
counterparts 2.9 years. The means for self-employed single women an men are 3.3 years and
3.1 years, respectively. In each region, with few exceptions, the education levels of women
employees exceed those of men employees by 2 to 3 years of school. Among the seli-employed,
women have an education advantage of less than a year.

The relationship between education and labor force status is as expected. Generally, the
educational attaininent of employees is higher than that of the self-employed, and the latter have
more years of schooling than those not working. For example, the average years of school of
non-working wives is 3.2 years compared to 3.4 years for self-employed wives 2nd 7.0 years for
employees. With minor variations this pattern prevails for men ared single women in all regions.

Age. As regards age, regiona! differences are relatively small. However, in all regions, wives
and married and single men who are employees tend to be younger than their self-employed
counterparts. For examyle, the average age of a married male employee is 38 years, and that
of the self-employed man, 42 years. The corresponding values for wives are 36 years and 38
years, while for single men they 2re 24 years and 28 years. The pattern for single women differs.
Nationally, the zverage ages of employees and the self-employed are about the same, 23 years
and 22 years, respectively. However, in some regions (Northwest, S20 Paulo) self-employed
single women are older (25 years) than employees (22 years). In the Northeast, the Other
Southeast, and Rio, the average ages are the same (22-23 years), while in the South self-
employed single women are younger than employees (19 years and 21 years). It should also be
noted that single women and men are much younger than married women and men.

Fertility and child composition. We next consider past fertility and the child composition of the
household, which are particularly relevant to the analysis of married women. First we note that
well over 80 percent of the married households in the sample are comprised of nuclear families
that consist only of a father, 2 mother, and children. The proportions are slightly lower for
employee wives than for non-working or self-employed wives. The two exceptions are in the
Northeast and the Northwest, where the proportion of nuclear families is about 70 percent.

A Brazilian wife in our sample, on average, gave birth to about 4 (live or dead) children. The
average is lowest among employee wives (3.0) and, surprisingly, highest among self-employed
wives (4.7); for non-working wives it is 4.2 births. As expected, these numbers mask important
regional differences. Fertility is highest in the Northeast and lowest in the three southern regions.
In the Northeast, the averages for non-working, self-employed, and employee wives are 5.2, 6.1,
and 3.9, respectively. The corresponding values for the Northwest are 4.2, 4.6, and 3.3, while
for the Other Southeast they are 4.4, 4.9, and 3.3. Fertility in the southern regions is lower. In
Rio and Sao Paulo, the averages are almost the same: 3.4 for non-working wives, 3.2 for self-
employed wives, and 2.5 for employees. The values in the South are 3.9 for non-working and
self-employed wives, a".d 2.8 for wives who are employees.

Now, we comment on child composition. The average number of each type of child — babies,
toddlers, and school-age children — in the household is highest in the Nurthwest and Northeast.
In these regions the average number of babies is about 0.56, which is much higher than that in
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the other regions—0.33 in Rio, 0.38 in Sao Paulo and the South, and 0.46 in Other Southeast.
This pattern generally repeats itself for each child type and labor force staias. It is noteworthy
that the average number of babies ainong non-working wives is much higher than among
workers. For each type of working wife the average number of babies is roughly the same in
most regions.

The average number of toddlers in the household (0.40) is about the same for non-working and
self-employed wives, but lower for employees (0.30). Of course, there are regional differences.
For example, :n the Northeast and Northwest, the average number of toddlers is 0.50, while in
the remaining regions it is about 0.34.

The profile of school-age children is different. The national average of self-employed wives
(1.30) exczeds that of employees (0.93) and non-workers (1.04). As expected, there are regional
differences. In Rio, Sao Paulo, and the South, the average for self-employed wives is 0.84, 1.10,
and 1.19, respectively; for employees, 0.68, 0.88, and 0.88, respectively, and for non-working
wives, 0.79, 0.85, and 0.96. The corresponding averages for the remaining three regions are:
Northeast, 1.24, 1.52, and 1.14; Northwest, 1.16, 1.52, 1.11; and the Other Southeast, 1.14,
1.21, and 1.00.

In contrast to married women, Appendix Table 3A.4 shows that the child composition for single
women is different. Single women may live alone and may have children, or live in households
with children. However, in our sample of relatively young women, over 0 percent are
daughters or daughters-in-law of a male household head. The average number of babies is about
opne-half that for married womer (C.20). With a few exceptions (Northwest, Otker Southeast,
and Rio), there is little discerniole difference in this magnitude between no.~working and self-
employed workess. However, the value for employees tends to be smaller than that for self-
employed, especially in the Northeast, the Other Southeast, and Rio. As regards toddlers, the
national average is 0.24, and the mean is Jower for employees (0.19) than for non-working (0.25)
or self-employed (0.32) women. However, in the Northeast, Rio, Sao Paulo, and the South, the
average is higher for self-employed women than that for non-working sv/omen, while in the
remaining regions, the average is the same. The average number of school-age children present
in the household is lower for married women (1.04) than for single women (1.35). There are
fewer such children among women who are employees (1.17) than among non-working (1.43)
or self-employed women (1.17). A: expected, these values are higher in the Northeast, the
Northwest, and the Other Southeast than in the remaining three regions. Also, with the exception
of the Northeast, the average for self-employed women are 1.02 and 1.15, respectively; in the
South, the corresponding values are 1.23 and 1.69.

Qverz"!, the salient features presented above and the details providea *a the tables indicate that
there are important regional, labor force status, gender and marital status u*fferences in the data.
This suggests a stratification of the sample by region, work status, gender :ad marital status.
Such an approach provides the opportunity to explore the extent to which the descriptiva profiles
are reflected in the empirical analysis of labor market outcomes.
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4.  Female Labor Force Participation

Before proceeding with the models, it should be noted that only 20 percent of married womea
and 41 percent of single womex performed market work (i.e. reported positive hours of work).®
Of the working women a negligible fraction (1.5 percent) were employers, ang about 8 percent
of married and 10 percent of single women workers reported that thcy did not receive
remunesation for their markez werk (unpaid family workers). Among working wives, 65 percent
were employees and 35 percent were self-employed; the corresponding figures for single womea
were 83 percent and 17 percent. As regards men, 90 percent of married men were ewployed,
and of this group, 4 percent were employers, 40 vercent were self-employed, and 56 percent
were employees. All single men in our sample were in the labor force; 75 perceat were
employees and 25 percent were self-employed. A negligible fraction of men were unpaid family

workers.

This information on Brazil, discussed more fully latcr, indicates that the labor for~e status choice
model should be characterized by a three-way choice (employee, self-employment, and non-work)
for women and married mm, while a two-way choice (wage work and self-employmeot) should
suffice for single men. Thu is the approach we adopt.

Tke econometric specifications of the ...odels were carefully considered givea the data (i cur
disposal. Table 3.1 below displays the definitions and measurement of the variables used in the
analysis. In specifying the models we tried to maintain uniformity as much as possible across
regions, gender, marital and labor force status.'* However, because of small cell counts or
insufficient information (especially for single men) it was necessary to be flexible.

While we anaiyze the data for single (never married) women and men, most of our attention is
given to the labor force behavior of married women. Wives are usually secondary workers who
also bear the responsibiiity for household maintenance and child raising. We note that, for
analysis and policy purposes, the labor force behavior of w ves 1s of considerable current interest.

The explanatory variables in the labor force status model arc straightforward and standard in the
literature. For single and married women, these are age, age squared (divided by 1C0), years
of education, child composition (the number of tabies, toddlers, and school-age children),”
household size, asset and transfer income of the household, home ownership, number of rooms

3 The low participatioa rates of Brazilian women should not be marprising. We note that at the turn
of the century women comprised 45 percent of the reported labos force, mainly in agriculture, home-based
textiles, and domestic-servant activities. Two decades later the proportica fell to 20 percent, and hag since
remained in the 20-25 percent range. A possible reason for (e relatively low participation rate is the
manner in which statietical information on women’s ectivities i colflected. Most ceasus and survey
practices in developing countries typically exclude unpsid family and intermittent workers (espociaily i
bome-based market activities) from the labor force. For further discusgion, see Boulding (19821,

14 Considerable effort and resources were devoted to easuring that datn inconsistencies wav removed
and to experimenting with alternative specifications. Generally, the estimstes were not sensitive to
alternative specificaticns.

15 Since over RO -sercent of married households are puclem fmmilies, the children varinbles generaly

reflect the fertility < &= wife. This is certainly the case for the sample of relatively young single womea,
90 percent of whom are daughters or daughtess-in-law of 2 male kousehoid hend.



Table 3.1

Definition of Variables Ueed in she Analyzis

Marnied Single
VARIABLE DESCRPTION WOMEN MEN WOMEN MEN
LABOR PORCE STATUS ANALYSES

KIDS 0- 2 Number of children in houschold undcr 3 (Habies) 4 X

KIDS 5- 5 Number of children ia houvschold 3- § (Toddlers) x b3

KIDS .0 Number of children in houschold 6-12 % “

HS(ZNFAM Number of persons in houschold A b4 X

AGE Age in years b4 2 X b4

AGESQ2 Age squared/100 p:3 b4 b4 -4

YRSEDUC Yeers of education b:4 b4 b4 b:4

RSLEVNO¥ = 1 if no echooling compizted, 0 ctherwiss b4

HEMPLYE = 1 if husband is an employee, O clherwize b4

WYESWRK = 1 if wife works, 0 otherwise X

ASSETINC Aszt + Transfer incotne of household/100,000 b4 b3

OTHEKINC ASSETINC + wife's total eaminga/? 00,000 b4

HUSE/ARN Hr3band's total ecamings/100,000 b3

OWN HOME o | if homeowaer, U otherwise z x X

ROCMS Number of rooms in the home b4 -4

UZBAN = | if urban reaident. 0 otherwise b4 b-4 b:d x

REC N Y ARIAELES

NOR:“W 3T a ] if fves in Nordrevs ¢, 0 cherwiss (1oferencey 4 x b4 p:d

NCRXTHBAST = 1 if Bves io Northeast 0 otherwies = b4 b:3 b4
MARANE = | if fves in Marsnhos or Fiawi, 0 oft.sreriso S b:4 X b:4
BAHIANB = | if fivos in Bahis or Sergiys, 0 otherwise = 4 x b3
OTHERNEC = 1 if fives in Other Northrast states, 0 otherwine (referesce) z x 18 b3

R0 = | if Bves in siste of Rio do Janciro, 0 oderwi= -4 b4 b3 b3

SAO PAULO = ] if fves is sato of Seo Pralo, 0 otberwise = = x 4

QTHERSE = | if kves in Oher Southeast Rates, 0 Otherwizo 4 x b4 x

SOUTH = 1 if fives in South, 0 othsrwies b:4 b4 b4 b4

WAGE ANALYSES

LNWAGE Nuxral log of huaty wags 2 main job -4 x = =

MIOLS 1,2 Iverue of Mills® retio (1 employes, 2 eslf-cegloyod) b = x z

SECPUB = | if governmet emplcyes, 9 otherwise b4 -4 X

SOCSEC = 1 if socizl sevurily contridutor, 0 otherwize x b4 x b4

EXPR Poteatial work expericaco = (2ge - € - years of schoofing} b:4 b4 b4 =

BRsQ2 Experience scoared b3 = x x

YRSEDUC Yesrs of educaticn x = b4 b:3

BIKTOT Nunber of chiddren eves bom x n

URBAN = | if urban residest, 0 otterwiss = x = B

REGION YARIABLES

NORTHWEST = 1 if Fives in Northwest, 0 otherwies (refereas?) b4 b4 b3 p:3

NORTHEAST = ] if fives in Northeast, O otherwise b-4 -4 X b3
MARANE = | if Bves in Meranhos or Piaul, J othsrwise -4 b:4 X b4
BAHIANE = 1 if ives in Bahia or Sergipe, 0 otherwise g -4 x =
OTHERNE = 1 if Hves in Other Northeast stades, 0 othsrwise (nfaremce) x b4 -4 X

RIO = 1 if Fives in stats of Rio do Jeaciro, 0 ccherwise = b4 % 2

SAO PAULO = ] it Fives in stss of Seo Prulo, 0 charwise b:4 b3 b4 b:4

OTHERSE = 1 if Bves in Mhor Southeast wates, 0 othzrwise = b3 b3 b:3

SOUTH w | if Eves in South, 0 otherwisa 3 b4 b:4 b:4
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in the house, and urban residence. In the analysis of wives, we also incluce the husband's
monthly earnings, and a dummy variable if he is 2 wage and salary worker.

For married men, the variables are age and its square, years of education, home ownership, asset
and transfer income plus the wife's earnings, whether the wife worked, and urban residence. For
single men, the data base did not provide information on household characteristics, and the
following variables were used: age and its square, years of education, urban residence, and a
dummy variable indicating whether the person completed any schooling.

For the entire Brazil sample we also ectimated the mod=l w’* -~d without regional dummy
variables (the excluded category is Northw :st). This was isc. ! n. for the Northeast, for which
the state dummy variables are Bahia/Sergipe and Marar=..- 9 (the excluded category is Other
Mortheast states).'® The results did not change in any significant way.

Labor Foree Status Chol~2 Bodel

Our analysis uses the standard one-period static labor supply framework in which preferences are
defined by a utility function whose arguments are the ricksian composite of all goods, non-
market time, and a vector of exogenous variables that affect labor force decisions.!” Rational
decision making is reflected in the maximization of the utility function subject to time and budget
constraints.’ One of an individual’s decisions is to aelect amongst three mutually exclusive
altzrnatives: employee, self-employment, and no work.” These choices ere indexed by 1, 2,
and 3, and choices 1 and 2 have reported hours of work. The alternative chosen is the one that
yields the highest utility. In other words, the individual compares the pecuniary and
nonpecuniary costs and b-nefits of each labor force status and chooses the one that yields the
largest gain.

More formally, let V; be the maximum utility attainable for an individual if alternative j = 1, 2,
3 is chosen. Assuming that this indirect vtility function is linea: for estimation purposes: V; =
xy; + &, where x is a (row) vector of observed explanatory variables (the non-stochastic
component or measured individual characteristics), v; is a vector of unknown parameters, and g
is a random disturbance corresponding to unobserved individual differences in tastes.

Thus, the probability that aiternative j i3 chosen is just the probability that the individual
characteristics (x) "pay off” more in the jth alternative than in any other choice:

18 We also estimated the model with state dummy variables for the remmining regions, and found thnt
the results did not change in any significant way. Ths results are available from the authors.

7 In keeping with the standard assumptions, the labor force tehavior of other household members
is assumed to be exogenous. For instance, wives make Isbor supply decisicas without reference to these
of the husband, and likewise husbands. A future research topic is the issue of joint decision-making and
household Iabor supply.

8 For fuller discussicas of the model soo Greens (1990), Hill (1988) and Trost sod Les (1984).

19 This assumption, of course, precludes concurrent multiple job boldings, but this is of little concern
in this study. Almost po women in the sample reported that they keld a cecond job. About § percent of the
men reported sacond jobs,
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P, = prob{V; > V,] fork #j, jk=1,23
= prob{xy; - Xy, > &-¢] fork #j, jk=12,3

If disturbances are independently and identically randomly distributed, the difference bicween the
error terms (and hence between payoffs) follows a logistic listribution in what is commonly
seferred to as the multinomial choice model of McFadden (1973):

{
pe _PXY 193 v, © 0(normalizarion).

p) 3
3 exp(ry,)

The estimates of the multinomial logit model can be used to obtain the partial derivative or
marginal effect of an explanatory variable (m) on the probabilities of being in a given labor force
status.

oP > .
WI = Ply, - EP,-yb], j=123

tel

It should be noted that the signs of the partial derivatives of the p -obabilities need not correspond
to the partial derivatives of utility. That is, dP/dx,, may differ frcm 3V/dx, = v;,. Even though,
for examplc. V; increases as x,, increases, P; may decline because the increass in x, raises the
payoff in another alternative (say V,) by more. The estimates can also be usea to evaluate the
impact of a change in one variable, holding the remaining ones constant at their mean values, on
the probability of choosing among the types of labor force status. We consider these simulation
exercises below.

After estimating the choice models for women and men, we Construct the selectivity correction
variable (the inverse of Mills’ ratio, A) for each type of worker, and include it as regressor in the
ordinary least squares (OLS) estimztions of the earnings functions. Since the selectivity
coirection procedure for the two-choice mode!l developed by Heckman (1987) is well-known, we
do ot review the details here.” Instead, we summarize the salient features of the Jess familiar
three-choice model and review the procedure of Maddala (1983) and Lee (1983) for obtaining the
selectivity bias correction terias. This is presented when we consider the wage equations below.

Emgpirical Estimates -~ Logit Estimates of Labor Force Status

Married womnen (Taoles 3.2 and 3.3). Turning first to the effect of children, we see that young
childrea reduce thz propeasity to perform market work, a result that is commonly found in
participation stud’es of married women. Children effects are slightly stronger for employees than
for the self-employed. As expected, babies and toddlers have the strongest negative effects, while
the impact diminishes for school-age children. The derivatives and the simulations also show that
children are stronger deterreats in the southern than the northern regions.

A larger household (the average size is 7-8 people) has a strong positive effect on labor force
participation. A reasonable interpretation of this finding is that household members other than the

®  See also Dubin and Rivers (1989).
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vife serve as childcare alternatives and share house-keeping chores, thereby releasing the wife’s
time for labor market activities, Household size effects appear to be stronger in Rio, Sao Paulo
and the South than in the remaining regions.

As regards the housing characteristics variables, in most insiances home ownership (a proxy for
wealth) does not have a statistically significant impact on labor force status. In only two cases
is the coefficient significant and negative — for employees in Rio and Sao Paulo. The coefficient
is unexpectedly positive and significant for self-employed wives in the Northeast. This may
simply reflect the poor quality of housing in the region. The number of rooms, which proxies
the burden of housework, has the expected negative impact in all regions, except Rio, where the
coefficient is rot statistically significant.®

If the husband is an employee, this increases the probability that the wife will work as an
employee, but reduces the probability that she will be self-employed. This may reflect selective
mating in which relatively better educated men marry more highly educated women. We note
that wives who are employzes tend to have husbands who are wage earners, and that employees
have more schooling than the self-employed. Income effects are captured by two variables:
husband’s earnings and asset plus transfer income. In most cases, the higher the husband’s
earnings the lower the probability that a wife will work as an employee, but this variable has little
effect on the self-employment choice. Overall, husband’s earnings has a small significant
negative effect. Tae other variable used to approximate income effects (asset plus transfer
income, but not husband’s earnings) also has the expected negative effect on the propensity to
worlk, particularly on the probability of working as an employee. However, with the exception
of Rio and S20 Paul, it generally has a small impact.

The dummy variable for urbanization presumably reflects a mix of demand-side and taste effects,
which are likely to work in the same direction. An urban area may provide more plentiful job
opportunities and 2 more congenial eavironment for 2 wife to perform market work, and thus
encourage greater participation than in rural areas.® We see that living in an urban area has
a positive effect on labor force participation, especially as an employee. In most regions,
however, the urban variable has no significant impact on self-employment. In the Northeast and
South, the urban variable has a negative effect on being self-employed, while in the Other
Southeast and Rio (which also encompasses rural areas) the impact is positive.

The age of ie wife is significantly related to labor force status, but in a 2on-lirear fashion. This
is readily seen hy glancing ai the coefficients, the marginal effects, ani the predicted
nmbabilities. Younger wives (under 25 years) and older wives (over 40 years) are less likely to
participate than wives in the 2540 years age range, yielding an invers:ly U-shaped age
«oditional profile, which accords with prior expectations and other empirical results for
developLing countries.® This pattern is generally repeated for both employees and the self-
employed.

3 The number of rooms in a house may also bs & surroga‘e for weelth, depeading on the quality of
the dwelling, which is not known. As regards the finding for Rio, oas hypothesiz. though rot testable with
these data, is that there ig better access to domesticg in Rio than in the other regions.

2 The eame reasoning can be used in interpreting the effocts of regionn! diunmy variables.

B See, for instance, Peecharopoules and Trzcnatos (1989), Mohan (1988), and Standing and Shechnn
{1978).



52 Women's Eciplyinent and Pay in Latin America

Table 3.2
Multinsticns) Legit Erzimatas of ths Lebor Forcs Participetion - Married Women
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The role of education as a determinant of labor force status is of special interest. The effect of
education reflects both non-pecuniary factors (“tastes” for market worlk versus work at home) and
pecuniary ones (potential market earnings). It is expected that education would not only be
poeitively related to labor force participation, but would also play an important role in “sorting®
working wives between wage work and self-employment. The estimates show that this is indeed
the case. In all regions, increasing educational attainment monotonically increases the probability
of working and, especially, of working as an employee.

It is important ti draw attention to the difference in the effect of schooling on the probabilities
of working as an employee and on self-employment. The effect of education is considerably
stronger on the former than the latter, Although the education effect is significant in all regious,
there are regional variations, particularly on the probability of working as an employee. For
example, in Rio and Sao Paulo, the marginal effects of the education variable for employees are
0.024 and 0.020, respectively, suggesting that an additional year of schooling increases the
probability of being an employee by about 2 percent. For the self-employed, an additional year
of schooling increases the probability by 0.8 and 0.4 percent in Rio and Sao Paulo, respectively.
In the other regions, the partial derivatives of education for employees range from 0.013 to .016,
while those for the self-employed (0.003 to 0.00S5) are similar to Sao Paulo.

A beiter picture of the prominent role of education in determining labor market status can be
obtained by looking at the predicted probabilities in Table 3.3. A cursory examination shows that
an additional year of schooling (especially in excess of 5 years) not only increases the probability
of participation, but more importantly, the probability of working as an employee. For exanple,
nationally, an increase in schooling from § to 6 years increases the participation probability by
3 percentage points, but only as an employee. Similarly, an increase from 10 to 11 ycars raises
the probability by 5 percentage points, again as an employee. In sum, the principai effect of
education is to increase the propensity of wives to work as employees. The schooling effects on
self-employment are very small. Of course, the force of schooling effects on labor market status
is linked to the role of education in determining the market wage, which is a major inceative for
a woman to enter the labor force.

Married men (Tables 3.4 and 3.5). The estimated parameters of the logit function for married
men look reasonable and most variables are significant determinants of labor force status.

In mos: instances (Rio is the exception), having & working wife does not have a statistically
significant effect on the work-status of the husband. We also see that household size affects the
husband’s work-status in selected regions — the Northeast, Other Southeast, Sao Paulo and the
South. The larger the household the more likely it is that a married man will be an employee.
The effects of living in an urban area on work status are significant in most cases. Generally,
8 husband who lives in an urban area is more likely to be an employee, and less likely to be self-
employed. This may reflect the more plentiful wage work opportunities in urban areas. The
strength of the effects of the urban variable, however, is not uniform across regions. As
expected, home ownership and his non-labor income have retarding effects on working either as

an employee or a se!-employed worker.

Age generally has the expected effect in most cases. Exceptions are in Rio, where the coefficient
of age is not statistically significant for both types of workers, in the Other Southeast, where it
is not significant for employees, and in Sao Paulo where it is not significant for the self-

employed.
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Table 3.4

Mubisaties sl Logit Estimates of Labor Forve Participation by Region - Mairied Men

COMSTANT AMIL AGE AGE3Q YEARS WIFE OTMER OWH URBAN
RECOON R /100 CHOQ WORKSINCOME HOMB

7100000

ALL BRAZIL SALLKFULL = 43833.9 .2LLXRESTR = $4587.5
Nos-oork aw 2920 -
Exployee 370 0031 0077 0.143 O0.(10 0019 .1.989 0515 010
8 = 14595 (LI BT (1.96) (1009) (14.38) (0.30) (14.4) (10.07) (2.5M
Sarivetive 1 {00 0270 £.020 O8M 1680 0900 -I8.710 .20.990 30.4¢0
Scifcwployed 3612 0022 0032 0122 0047 D020 .1.¥9 0.347 .1.50
2 = 11410 (1105} (275) (2.3 (9.16) (6.08) (0.30) (10.54) (643) (260%)
derivative x 100 0430 2170 0490 1270 0890 98530 20.250 .34.420
NORTHEAST LLXFULL » 10397.1 .2LLKRESTR = 13741 8
Nos-work g « 758
Egloyen 1.824 0030 0078 £.IR2 0141 D162 3279 04} 00M
a o 2350 Q2 ¢dsn 0 (2 (.93 (AN (6.6) o) (0.3
|dermative x 100 0330 0310 -1.000 2740 0.7 050 .19.430 125040
Sl errployed 2429 002: 0071 0152 002 L2 3850 0481 LT
s » 4028 @S (L&) (3.21) (6.94) (1.05) (N (6.7 (459 (iL.EN
| derivative x 100 0090 0130 0020 -23580 0.5 21.60 20.30 2.5
NORTHWEST -2LLKFULL = 421).7 -2LLKRESTR = 53497
Noo-eurk o » 202
Enployce 115 0015 0136 027 0.5 0037 2742 06584 0251
n =~ 1307 (1.20) @30 (029 (541} (459 (016 (S0 (330 (1.36)
|dzrivative x 100 0090 0230 0940 2390 )S590 15540 .29.190 24.2%
seif. 1.6 0012 0156 0251 002 0417 1821 05 -1.348
a = 3493 (1.36) (@) (4D (5.)5) (09 (045) (3E5) (2.88) (6 66)
|detivative x 100 0.060 0.310 0.020 2600 1760 17.650 29.280 -27.340
OTHER SOUTHEAST] 2LLKFULL = $570.6 .2LLXRESTR » 429 4
Neo-work o » 362
Emplcycs 2795 0052 0069 0452 0.159 0032 .J464 0478 0528
o » 1363 GO 07N (125 8 (5.66) @©.18) (638 Can 256
desivative ® 100 0850 0.600 0280 C.150 0360 .16910 -19.220 28.760
Scif-enployed 1.57% 0085 0032 0.3 0162 2019 .3128 0330 -1.888
s = 1402 Qaoh (.68 Q.18 “.2) (3.I9 .10 ($.TH (215 (98N
|derivarve x 100 0460 0910 040 0430 0240 0760 18.610 341
RIO DE JANEIRD 22LLKFULL = 4298.7 -HLKRESTR = 5096 0
Nos-work a = 416
Ersployes 465 0030 0026 0025 0108 0450 -1.762 034 0328
= 193 e (L.29) (0.66) Q0D (552) 269 (599 Q70 (1.3,
derivative & 100 0650 000 0570 1320 7.9 3130 6950 2310
Setf-errployed 3552 0002 003 0CS2 0061 O0.145 0729 0.0S8 -0.5%
a =576 (343 OCH (.79 (1.25) (45 (0.7 (092 (©.35) Q38
| derivative £ 100 04% 0130 0410 0620 440 219 470 .51
$SAD PAULO L2LLKFULL = (00199 -ILIKRESTR = (1848.0
Noe-work » = &80
Eaployes 7.5982 0.047 0112 0015 0088 0012 1672 OM3 O
a = 4405 (3.5 6 (.20 (C4)) (6.16) (0.09) (156 (3.15) (4.00)]
desivative x 100 0.840 -1.67 0290 0410 1370 23.M0 2660 9.220
Self-employed $56 0010 0060 0064 0CIS 009 0673 0065 -1.374
a = 1726 (6.1 053 (1.12) (1.31) (5.35) (044) (415 (@39 (7.4
derivative 3 100 4700 13X 0.9%0 L0110 -1.400 13320 7340 -12.740
SOUTH 2LLXFULL = 7402.2 -JLLKRESTR = 9614.9
Nos-work s = 503
Ecsployes 2948 0054 007 0207 0.106 0317 .3928 L4820 0064
a = 2458 (G4 (29 QU (5.34) (503) (0.7 (3.39) (561 (0.43)
dacivative x 100 0280 0310 0910 0740 -1.030 4240 1350 33.530
Self senployed 2475 0067 0087 0182 0084 0478 4150 0137 -1.634
« = 297 (2.96) (2.07) (248) (5.14}) (3.96) (1.09) (846} (0.92) (11.55)
|dartvative 2 100 0060 0460 007 0.J20 1660 -13440 21910 41650

Notex: The eumbiey is pasvathesss &7 +RIGHAL
The emnbors hubow the 1-Ratictics ks O partisd derremtves £ 100 gvaduetod 51 the sampde memms.
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; N @ Non-worker

Teble 3.5

it Simulations: Probebilities of Labor Force Participation ($5) - Married Mea

E = Enployee; $ = Scif-
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As was the case for wives, the estimates show that schooling proves to be an effective
explanatory variable in sorting husbands between wage work and self-employment. Looking at
the predicted probabilities (Table 3.5), we see that additional years of schooling result in
consistent increases in the probability that a working husband is an employee. This is usually
matched by decreases in the probability that he is self-employed. Of course, the strength of the
schooling effects varies from region to region.

Single womer™ (Table 3.6 and Table 3.7). The logit estimates for single women show that the
children variables play a minor role in determining labor force status. The coefficient on the
babies variable i8 statistically significant in only two regions (Northwest and South) and for
employees only. Similarly, the coefficient on the toddlers variabie is not significant in most
regions, but it is puzzlingly significent and positive for employees in the Northeast. The presence
of school-age children makes participation more likely as an employee in Rio and as a self-
employed worker in Sao Paulo. Household size generally does not have a significant (positive)
impact, except in the South and in Sao Paulo for wage work only. Age effects are generaily
present, as expected, for both employees and self-employed women. The coefficients of
asset/transfer income and of home ownership have the predicted negative coefficients, but only
in determining work as an employee. However, these tend to have a positive effect on the
probability of self-employment. Overall, however, the strength of the effects is srzall, The proxy
for housework and number of rooms terds to discourage working, especially as an employee.
Living in an urban area has a strong positive impact on working as an employee, and a negative
effect on self-employment.

Finally, we remark on the important role of education in determining labor force status. As was
the case for married women, increasing school attainment increases the probability of working,
but mostly as an employee. Only in the Northeast does education have a positive effect on self-
employment. It is interesting to note that regional differences in schooling effects are not as
strong among single women as among married women. For example, in Rio and Sao Paulo, the
marginal effects of the education variable for employees are 0.029 and 0.031, respectively,
suggesting that an 2dditional year of schooling increases the probability of being an employee by
about 3 percent. In the other regions, the partial derivatives of education for employees range
from 0.025 to 0.939. The predicted probabilities in Table 3.7 show that an additional year of
schooling in excess of 5 years increases the probability of working as an employee from 28
percent to 32 percent. Similarly, an increase from 10 to 11 years raises the probability from 48
percent to 52 percent. In sum, the main effact of education is to increase the propeasity of single
women to work as employees.

Single men (Tables 3.8 and 3.9). The estimates for single men reflect the choice between
working as an employee or being self-employed. Urfortunately, the set of regressors excludes
household characteristics and, perhaps more important, migrant status because no information was
provided in the data set. Nationally, 41 percent of the men did not complete any schooling,
especially those who were self-employed — 64 percent versus 33 percent for employees. In the
Northeast the respective proportions rise to 84 percent and 53 percert, shile in Rio and Ca0
Paulo they are 37 percent and 25 percent.

*  The reader should note the small number of self-employed single women in the Northwest, the
Other Southeast, and Rio. We do not comment on thess results for obvious reasons.
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Labcx Force Behavior and Earnings of Bragilian Women and den, 1980

(%) - Single Women

B = Employes; 8 = Scll-exnployed; N = Non-wocker

Table 3.7

it Simulstions: Probabilitics of Labor Force
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Teble 3.8

Logit Emimstes of Labor Force Participstion by Region - Single Mea

ALL BRAZIL NORTHEAST _ NORTHWES  OTHER RIO  SAO PAULO SOUTH
VARIABLE SOUTHEAST

CONSTANT 1280 0.258 1.864 292 3.431 2.737 1.464
(7.31) 0.71) 0.61) (639 (4.86) (6.60 (3.29)

AGE 0.054 0.011 -0.080 0.1 0.090 0.07 B Yirr]
@97 (0-50) (2.58) (4.69) 2.11) (2.81) 2.52)

0.930 0.260 -1.730 2.220 0.9% 0.710 -1.230

AGESQ/100 0.036 0.021 0.068 0.143 0.064 0.01S 0.049
2.34) (0.60 (1.55) (3.61) (1.09) (.en (1.21)

0.620 0.5 1.460 2.360 0.710 0.350 0.840

YEARS 0.071 c.119 0.046 0.042 0.024 0.046 0.054
SCHOOL (7.52) (5.30) 2.8%) (1.73) (0.50) 2.60) .29

1.230 2.8%0 1.850 0.6%0 0.260 0.460 0.920

NO SCHOOL -0.380 £.110 0.638 0214 0.093 0.042 0.029
COMPLETED (5.51) (C.65 (3.13) (M (0.38) (0.28) ©.17

6.550 -2.690 -13.810 -31.540 -1.020 0.420 0.500

URBAN 1.186 1.243 0.598 0.897 0.256 0.5% 1.406
(24.31) (13.52) (4.42) 7.00) (0.94) .55 (11.50)

20.460 30310 12.930 14.820 2.820 5.400 4.050

Employees 9673 1609 929 1472 1147 kurrd 1444

Self-Employed 3301 1261 486 445 182 443 434

2LLKFULL 12719.7 33331 1575.0 1388.4 1012.9 2518.1 1882.4
2LLXREST 14716.5 39364 1820.6 2077.4 1051.6 2662.8 21728 |

Notes: Numbers in parcatheses are t-statistics.
The numbers below the t-statistics are the partial derivatives x 100 ¢ valoated at the mmple means.
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Logit Simulations: Probabifities of Lebor Force Participstion (%) - Singlo Mea
E = Employee; 8 = Self-employed

Table 3.9

REGION ALL BRAZIL NORTHEAST NORTHWEST OTHER RIO SAO PAULO SOUTH
SOUTHEAST
WORK STATUS B s E 3 E [ s E ] E ] 8 s
AGE 1s] & 17 6 37 ) R 12 93 7 93 7 [T
20 80 20 61 39 n 28 82 13 $0 10 S0 10 81 19
25 n 23 L 42 67 3 76 24 87 13 83 12 n 23
0] WM 26 ss 45 & 3% nn 416 85 1S n
3| n 2 48 8 4 & 1 T U n s 8 n
0] 8 N ® st 4 46 4 3% n B n M4 3
45 (%] 35 46 54 sy 49 62 38 ] 26 74 26 1] ¥
S0 &3 » - 42 58 49 s 62 38 n s n 29 58 2
ss| & 0w 33 6 a4 2 @ 6 ® ag »n 55 S8
0 6 40 34 68 a4 » & B & 6 ¥ 3 47
65 b 1 30 el 49 S hed 23 66 3. 61 » 52 48
SCHOOL o] 1 B 4 52 & 40 % 24 86 14 B 1S n o on
YEARS 1l n n st 49 &2 3 n u %6 T INTY " 2%
2 T4 26 ) 46 64 36 n 23 36 [ 57 13 15 25
3 s 25 7 43 &6 M 78 n 35 14 87 13 76 24
4 M 0 40 8 n 2 7 13 B2 12 B
sl 3 n 8 3 0 30 % 2 s &g n T n
6 Ny 21 66 4 n 29 80 20 87 13 8 1 ” 2
7] o 22 8 N BN st 19 8 13 ® N 20 2
s 51 19 n v 28 31 19 8 12 SIS} 0 22
9 22 18 73 27 76 24 .o 18 33 12 90 10 81 19
0] &8 17 7 25 b T 83 17 8 2 L 10 .o SR T
1! 4 16 78 2 » 28 33 17 9 .1 s1 9 83 17
12 35 15 80 20 81 19 24 16 89 1" 91 9 84 16
137 6 14 TR t BT 38 16 8 st ® B 16
14 7 13 83 17 0 7 85 15 89 i1 -7 8 85 15
15] 8 12 8 1S M 16 85 1S ®» 1n L7 s 8% 14
COMILETED
SCKOOL YES| 0 2 0 40 s 25 & 19 8 n 82 12 s
NO 4 26 57 43 61 » 7 23 87 13 29 1 78 n
RURAL 60 40 4] 5 60 40 67 33 85 15 e 17 53 42
URBAN 33 17 71 29 ) 27 83 17 88 12 29 11 8s 15
AT MEANS % s n 3 a2 8 n % 2 7 13 ® u ®
ACTUAL % s 2 % « 6 4 n B 8614 g7 v 28
OBS 9673 3101 1609 1261 929 486 1472 445 1147 182 o 443 1444 434




Txe results show that the probability of helding a wage job decreases with. age, but the coefficient
on age squared is generally not significant. In all regions, living in an urbzn area strongly
increases the probability of being a1 employee. ‘The urban effect is especially strong iu the
Northeast and the South.

Once again, the education effects are intcresting. In most instauces, (the Northwest is the
exception), uncomplezed schooling is not an important factor in deteruining the type of job.®
The amount of schociing, however, does play a role in the Nortbwest, the Northeast, and the
Other Southeast. In the rc.naining regions, the coefficient of the schoolingz is not significant. The
simulations generally reflect the pattern found for single women. Fur example, an extra year of
schooling raises the probability of being an employee by about 3 percentage points.

5.  Ware Ucterminants

The analysis of wage determinants is based on the human capical framework developed by Becker
(1964) and Minzer (1974). This provides the theoretical base for the study of wages as a function
cf productivity-enhancing variables. We estimate a wage function where the dependeat variabie
is the ratural log of tae hourly earnings /including cask in-kind payments) which is obtained by
dividing mon:hiy earnings hy weekly hours times 4.33 In doing so, we assumed that the
individual worked for the entirs month.

The regresscrs are the inverse of the Mills’ ratio, poteutial work erperience (age - 6 - years of
schooling), experience squared (divided by 100), years of education, dummy variables indicating
pvelic sector employment, contributions to social security, urban and state residence. Since data
on 2ctual work experience are not reported, the sit of regressors in the female wage equations
also include the number of babies ever born, which is used to reflect interruptions in potentizl
work experience.

Wage Functions - 1he Issue of Selectivity Bias
Now, we consider the specification of the "wage function:

Let: C, = 1, i, the person is an employee {1), 0 otherwise;
C, = 1, if the person is self-employed (2), 0 otherwise;
C, = 1, if the persor does not wark (3), 0 otherwice;

The wage function in the ith werk-status is given by:
In#; =—{3aj* ¥y, C=1j=12

otherwise

where InW; is natural Yog cf the wage, z is a (row) vector of wage-determining characteristics,
which has some elements in common with x, g; is 2 vector of estimated parameters and ; is the
error term. If e individual does not work (j = 3), then po market wage function is obscrved.

Traditional OLS estimation of the wage function may prcduce biased and inconsistent parameter
estimates owing o sclectivity bias because the observatious on earnings by job alternative are not

B Tio data soowed that the proportion of single men who did not complets any schocling was much
hizher than dhat of single women.



randomly distributed. The selectivity bias correction term (A) for the multinomial logit choice
case is derived using the transformation of Maddala (1983, p.275). That is, N = ¢[L(xv)] /
F(xy), where ¢ is the standard norma! distribution function, F is the logistic distribution
function, and the transformation J = ¢'F. Trus, for each work-status wage regression (= 1,
2) A can be included as a regressor.

oW, = 26, + e} 4,

In sum, because decisions about labor force status as well as wage offers influence the observed
wage structure, corrections for selectivity bias are needed to obtain consistent parameter estimates
of the wage determinants.

Empirical Estimates

Married women. Table 3.10 shov ¢ that the effect of the selectivity correcting variable among
wives varies across regions sued work status. At the national level, both the empioyee and self-
employment wage regressions are subjesi to selectivity bias. However, a region by region
comparison seems to tell a different story. In three regions, the North2ast, the Northwest, and
the Other Southeast, the coefficient of Lambda is 20t statistically significant in either of the wage
regressions, Both wage regressions for Rio are subject to sample selection bias — the coefficient
on Lambda is positive and significant in the wage function of emf’oyees, and negative and
significant in that of the self-employed. In Szo Paulo and the South, the coefficient of Lambda
is negative and significant only in the wage regression for empluyees.

Tie coefficients of the best available work experience variables in the data are generally as
expected, but there are regional variations. Experience effects do not appear to be present in the
two wage regressions for the Northwest, and in that of the self-employed in all regions, except
the Northeast where the coefficients on all experience variables are statistically siguificant. In
the national wage regressions, all experience coefficients are statistically significant, suggesting
that there may be geographical aggregaticn bias” in assessing returns to work experience.
Moreover, there are also some regional differences in the magnitudes cf the coefficients of the
experience vaiables (especially experience squared) of employees.

Because the measure of work experience for wives is imperfect we also included the mumber of
children ever-borm in an attempt to capture interruptions in potential work experience.
National'y, the coefficient on this variable is statistically significant and negative (-0.033 for
employees and -0.036 for seif-employed). However, this proxy for discontirunity in work
experience met with limited success in the region-specific regressions. The parameter estimates
are significant only in wage regression of employees the Northeast (-0.025) and in S20 Paulo
(-0.021).

In most regions the coefficient estimates of the effects of having a job in the public sector are not
significant and, in one case (the Northeast) it is unexpectedly significantly negative (-0.286).
Only in Rio does public sector employment have a positive effect of about 16 percent on wages.
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Access to social security (SOCSEC) has a strong effect on hourly earnings of both types of
workers in all regions. This dummy variabls, as discussed in Dabos and Psacharopoulos (1991),
reflects unmeasurable job quality characteristics and conditions of employment, including health
care, pensions, and other fringe benefits. Nationally, about 80 percent of employees and 30
percent of the self-employed in the sampl: reported that they contribute to social security. Of
course, there are regional variauons in these magnitudes and in the parameter estimates.” The
estimatel positive effects of SOCSEC on hourly earnings among the ‘self-employed are usually
in excess of 50 percent, and range from 75 percent in the Northeast to 53 percent in the South.
Only in Rio is the impact relatively small and statistically weak. In the employee wage regression,
the estimated wage gain from contributing to social security is smaller. It varies from 18 percent
in Rio, 27 percent in the Northwest, and 38 percent in Sao Paulo, to over 40 percent in the
remaining regions. Nationally, the estimate is 33 percent.

Urban residence is generally associated with higher hourly earnings especially for employees, but
less so for the self-employed. The coefficient of the urban variable for self-employed wives is
statistically significant and positive only in the Northeast and Sa20 Paulo, while in the national
wage regression it is strongly significant.

The relationship between education and hourly earnings is indeed interesting. The parameter
estimates and the low standard errors show that schooling pzoves to be the most consistently
effective variable determining hourly earnings. Table 3.10 shows that the wage gains from
schooling among both employees and the self-employed are striking. Self-employed wives have
somewhat lower estimated (private) returns to schooling than employees. The national wage
regressions imply a return to schooling of 16 percent for employees and 13 percent for the self-
employed. These magr " des, bowever, are undoubtedly affected by regional heterogeneity.”

Consider first the region-specific wage rcgressions of employees. The estimates indicate that there
are regional differences. In Rio and the Northeast, the estimated return to education is about 17
percent; in the Northwest and Other Scutheast it is 15 percent, while in Sao Paulo and the South,
the returns are 14 percent and 13 percent, respectively. There is also regional variation in the
estimated returns among self-employed wives. In the Northeast and the South the return is about
10 percent, about 14 percent in the Northwest, and about 13 percent in the remaining areas. In
sum, our estimates of returns to schooling in Brazil are much in line with those obtained in recent
studies of women’s earnings in other Latin American countries.”

#* A high proportion of employee wives work in the public sector — over one-half in the Northeast,
Northwest, and Other Southeast; just over one-third in Rio and the South, and about one-quarter in Sa0
Paulo. We recognize that public versus private sector employment is subject to a selection process. This
is a togic for friure research.

¥ Since enrollment in & social security scheme is voluntary, this variable also may be subject to a
selection process, especially among the self-employed.

3 The inclzsion of regional dummy variables in the national wage function slightly altered the point
estimates: 0.15 for employees and 0.12 for the self-employed.

¥ See Arrisgada (1990) on Peru; Behrman and Wolfe (1984) on Nicarsgua; Khandker (1990) and
King (1990) on Peru; and Terrell (1989) on Guatemals.
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for employees and significantly positive for the self-employed. In the Northwest, however, we
can detect no evidence of selectivity bias for either type of worker, while in the South, the
coefficient of Lambda is significant only in the employee regression and in the Northeast, only
in the wage function of the self-empla, .d.

The effects of ¢ .perience on hourly earnings are generally as expected, though there are
variations accoss regions and work status. All coefficients are statistically significant in the
employee regressions, as are most coefficients in the self-employed regressions (the exceptions
are Rio and Sao Paulo). The erfect of public sector employment in most regions is either negative
(Nor*-=ast and Sao Paulo) or not statistically significant. Only in the Northwest is there a
(.gm... *positive impact of 15 percent. In all regions, working in an urban area generally has
a¥ " positive effect on hourly earnings, especially of employees, in all regions. Contributing
to su.’ « security generally has a significantly strong positive effect on hourly earnings for both
. ipl¢ yees and the self-employed. The exceptions are among cmployees in Rio and the Northwest
i-here the coefficient on this vaiable is not statistically significant.

As in the regressions for wives, the coefficients of the education variable stand out, and in all
instances there are statistically significant returns to schooling. Mationa'ly, the returns for
employees and the self-employed are similar: 15 percent and 14 percent, respectively. A regional
comparison shows the following pattern. Among employees, the returns are highest in Rio and
the Northeast (about 15 percent), followed by the Northwest (14 perceat), the Othes Southeast
and the South (about 13 percent), and Sao Paulo (12 percent). The regional pattern among self-
employed workers is: Other Southeast, 14 percent; the Noctheast, 13 percent; the Northwest and
Rio, about 12 percent; and S20 Paulo and the South, just under 10 percent. Finally, we note that
married women tend to have higher returns to schooling (and more schooling) than their
husbands. This seems to be the case for both wage and self-employed workers.

Single men and women (Table 3.11). Looking only at the regressions for which there is a
sufficient sample size (ie. ignoring those for self-employed women in the Northwest, the Other
Southeast, Rio, and the South), we see that selectivity effects are fourd in both the male and
female employee equations. In all regions, the Lambda correction terms are significantly negative
for female employees, but not for the self-empioyed. The male regressions tell a somewhat
different story. For employees, the coefficient of Lambda is significantly negative in the
Northeast, and significantly positive in Sao Paulo and the South, while in the remaining regions
it is not. For self-employed men, there is evidence of selectivity bias only in Rio, where the
coefficient of Lambda is negative.

The results for the remaining regressors are generally consistent with a priori expectations. Living
in an urban area makes a smaller contribution to expected earnings of employees among singles
than among married people. (The urban coefficient is not statistically significant for the self-
employed.) Moreover, urban residence has 2 positive impact among female wage earners only
in the Other Southeast and in Sao0 Paulo, and for males only in the Northeast. Unexpectedly, in
the state of 5a0 Paulo urban residence has a negative effect on earnings for male employees, 10
percent of whom worked in rural areas. Access to social security strongly enhances earnings of
men and women in both work activities; the effects tend to be stronger for women than mea. The
public sector employment variable (which is relevaur only for women be-ause of missing
information for men) shows a positive and significant effect on earnings only in the southern
regions (Other Southeast, Rio, S20 Paulo, and the South).
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The coefficients for experience and experience squared are significant in all the employee
regressions, but l&s so for the self-employed. The coefficient of the femlxty variable in the
female regressions is significantly negative (-0.06) only in Rio for employzces

Education makes a large positive contribution to expected hourly earnings; the estimated
schooling coefficients are consistently strong. Table 3.11 shows that women employees have
higher returns to education than men, while among the self-employed they are about the same.
Nationally, the returns to schooling among male and female employees are 13 percent and 15
percent, respectivelv. The corresponding values for the self-employed are 12 percent and 11
percent.

As might be expected, there are important regional differences. In the Northeast, the return for
female employees is 18 percen?, but only 14 percent for men. In the Northwest, the return is 21
percent for women, and 13 percent for men, while in Rio the values are 18 percent and 13
percent. In the Other Southeast the female advantage is 2 percentage points (15 percent versus
13 percent), and in the South the advantage is 4 percentage points (14 percent and 10 percent).
In Sao Paulo, the schooling returns are the same for male and female employees (14 percent).
As regards the self-employed, the estimated returns to education for women is higher than that
for men in the Northeast (10 percent versus 7 percent), but slightly lower in Sao Paulo (13
percent versus 12 percent).

6.  Accounting For Male-T'emale Earnings Differentials

The usual strategy in analyzing male-female wage differentials is to partition the observed wage
gap between an "endowments” component and a "coefficients® component. The latter is derived
as an unexplained resiGual and is called “diccrimination.® We use the popular “decomposition
approach,” first developed by Oaxaca (1973), and extend its implementation to incorporate
selectivity bias (Reimers, 1985) and the approach of Cotton (1988) that addresses the "index
number” nroblem.

The decomposition analysis is based on observed mean characteristics (eg. education, work
experience) and the parameter estimates of the selectivity-bias corrected wage equations. These
regressions yield estimated wage structures of men and women in each work status. That is, the
regression coefficients indicate the way in which the labor market rewards the background
attribuzes. The basic question addressed by the decomposition method is: How much would the
male-female wage gap change if men and women were paid according to a common wage
structure, but their work-related attributes remained as they are? We now summarize the
method.®

The decomposition analysis typically involves a logarithmic scale which can be transformed into
monetary units. For each group of workers, the difference in the observed geometric mean wages
between males (m) females (f) can be written as:

¥ The limitstions of the technique in measuring discrimination are discussed by Cain (1986),
Shapiro and Stelener (1987), and Gunderson (1989).



where the Zs are the average background characteristics, and the Bs and the Rs are the
estimated parameters.

As discussed by Reimers (1985), the observed wage differential has two components —
differences in mean wage offers (based on sclectivity-corrected estimates) and differences in
average selectivity bias between men and women. Depending on the magnitudes and direction
of selectivity bias, the differences in observed mean wages may under- or over-state the
difference in mean wage offers. Hence, the decomposition of the male-female wage differential
<hould be based on wage offers, and not on observed wages.

The difference in average wage offers is given by:
WD - W - ZA.-ZB)

where:
hw? = Tr?W;-i_i_
R - W, -3,

The decompositicn method is straightforward and focuses on the issue of "unequal pay for equal
productivity-generating characteristics,” or wage discrimination. The decomposition of the gap
in wage offers centers on differences in mean characteristics and differences in the estimated
returns to these characteristics. In other words, if the estimated returns to the characteristics are
the same for men and women, the wage offer gap would be solely attributable to differences in
productivity-generating traits.

There is an index number problem in applying the technique: Which common wage structure
(estimated coefficients) should be used as the non-discriminating norm? Since there is no clear
cut solution to this prodblem we perform the analysis with three norms: (1) the male coefficients,
(2) the female coefficients, and (3) a weighted average of the male and female coefficients based
on the proportions of men and women in the sample.

The difference in average wage offers can now be decumposed into two components: A portion
that is attributable tc differences in regression coefficients, and a part that can be attributed to
differences in endowments. There are at least three ways to compute these magnitudes.
1. If the male wage furction is used as the non-discriminatory norm:

mWy - BW - ZB. - B) + A@. - Z)

The term on tue right is the endowments component and that on the left the coefficieats or
residual component.

2.  If the female wage function is used as the non-discriminatory norm:



W - W= ZG - B« b2 - 2)

Again, the term on the right is the endowments component and that on the left the coefficients
component.

3. A third alternative suggested by Cotton (1988) is to define the non-discriminatory norm
as the weighted 2erage of the male and female coefficients where the weights are proportions
of men (P, and women (P)).

Let B° = P, + PB
WD - WP = Z@B, - B°) + Z(B - B) + B°C. - Z)

As before, the third term represeats the portion attributable to differing endowments. The first
and second terms divide the "unexplained” residual into two parts: A “premium® or higher than
expected returng for men (the first term) and a “penalty® or lower than sxpected returns for
women (the second term).

In the decomposition 2nalysis we analyze wage differentials first between married men and
women, and then between single men and women. This is done separately for employees and
the self-employed.

Estimates of Diserimination

It should be noted that the decomposition aralysis is carried out using a jogarithmic scale which
cz1 then be transformed into monetary units — cruzeiros.” Since we are flexible regarding the
choice of a non-discriminatory norm we present three estimates: using male coefficient weights,
female coefficient weights, and a weighted average of the two. The endowments and coefficients
components are reported in terms of logarithms, cruzeiros, and percentage of the gap in wage
offers (expressed in logarithms). Before proceeding with the findings, we emphasize that there
are some important limitations of the method, which ipziude missing variables and errors in
measurement problems. These shortcomings { the teciinique should be borne in mird.

Married employees® (Table 3.12). Looking at Table 3.12 we see that the naticnal observed
wage gap (row 3) is 29 peccent, but the magnitude varies across regions. It is higtest in Sao
Paulo (41 percent), followed by the Northeast (39 percent), Rio and the South (about 25 percent).
The lowest value is in the Northwest (15 peccent). After removing selectivity bias effects, there
is quite a dramatic change in the gap in average wage offers when compared to the observed
differential. At the national level the gap in wage offers rises to 33 percent (row 13). However,
in S20 Paulo and Rio the gap in wage offers increases to 122 and 88 percent, respectively; in the
Northwest it falls to only 5 percent, and in the Northeast it remains unchanged at 38 percent. In
the South the mean wage offer of husbands is about 40 percent higher than that of wives, while
in the Other Southeast it is 22 percent higher. This suggests that in most cases the observed wage

3 In 1980 the official exchange rate wes about 40 cruzeires = § 1 US.

R See Zabalzs and Arrufat (1985) for a similar comparison of bourly earnings for British married
men and women.
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bias effects in the wage equations of husbands and wives.

The decomposition of the gap in wage offers shows that the "endowments™ component favors
wives, but this is far outweighed by the "coefficients® component, which penalizes wives in favor
of husbands. Using the proportional weights (rows 18-21), we see that, for the entire country,
the endowments portion favors wives by 70 percent of the wage offer gap, but husbands have
coefficient advantages of 170 percent. In monetary terms, the endowment component translates
into $15/hour while the “discrimination® component reflects $33/hour. This pattern —
:ndowments favoring wives and coefficients favoring husbands — is similar in the other regions
where the wage offer gap is large, and it seems not to make much of a difference which weights
are chiosen as the non-discriminating norm. In each case, the coefficients component, as an
estimate of discrimination, is in exc:ss of 100 percent of the wage offer differential.

There are several possible reasons for this large unexplained residual, and the attempt to measuce
*discrimination” is fraught with well-known difficulties and limitations. First, the preseace of
missing variables and errors-in-measurement bias may have unpredictable effects on the
decomposition. Unobserved factors originating outside the labor market (e.g., household
responsibilities, quality of education, ability, motivation, and aspirations) and imperfectly
measured observed productivity traits (e.g. work experience) have, no doubt, influenced our
estimate of "discrimination.” Second, we note that the decomposition of the wage gap is Hased
on the "sverage® man and woman, so that the entire weight is placed on mean observed
characteristics which have a large dispersion. Receat work by Kuhn (1987) suggests that an
improvement could be made by examining individual-specific measures of the “unexplained”
component, This iinplies th2t it may be desirable to examine the distribution properties of the
residual portion among individual women and men. Third, there is some evidence that the OLS
estimator used by conventional analyses such as ours may result in upwardly-biased estimates of
the unexplained male-female wage gap.® Finally, in examining the regression coefficients and
mean characteristics we see that the intercept differences account for the largest part of the
unexplained wage gap.* We caution the reader, however, that no importance should be givea
to this. For, as Jones (1983) bas shown, a further division of the unexplained zap between
intercept and slope effects is not independeat of the arbitrary measurement of the explanatory
variables, so that &t is impossible to uniquely disentangle the portion of the wage gap between
coefficieni and intercept differences.

With the above qualifications, our decomposition of the wage gap between husbands and wives
suggests an interesting conclusion: If married women and mea wage earners weic paid according
t0 2 common wage stracture, the wages of wives would be at least as high as that of husbands
{compare rows 11 and 12).

The married self-employed (Table 3.13). The decomposition analysis of the earnings gap for the
self-employed is shown in Table 3.13. Two versions are presented. We present the analysis of

®  Evidence on this poixt is given in Ohsfeldt and Culler (1986) who show that a ponparametric
*smearing® estimator yiclds a lower measure of the unexplained portion then does traditional OLS.

¥ When we examined the contribution of each varisble to the *discrimination® component (got
reported here), we found thit, in most cases, the returns to background characteristics tended to0 favor
women rather than men, and thus contributed to narrowing the wage gap. The difference in the maie-female
intercepts far outweighed the coefficient differences of the explanatory varisbles.



(HD=(c1) pos OO oy

oy

onnps Ly pou

0 am mapa Lrveeom ‘ssat 2egp o 204

lﬂlxlm.l.l!l-:llincge.lﬁa:tea

0P p s SogH L] NS s pov usrroece Sopeatie: ol pERROD SWON
1] @ [ 53 ” on it [
134 cm 1] ra " a s s
oo} O 1o (1o o e W
150 6601 (0 &S0 Mo w90 o (¥ Lxmmag oy (1D
o a (2 s [14] <3 [-4 L 4
L T (RT3 s st [ 23 €S H
oo oo Goo (oo 0 (o Qoo
are  uro  oro oo 1900 810 (00 |%7 werig o (0D
] 1 3] [73 08 [T act s
19 s s (4] SR reg H
190  uct 01 &y Y0 WO  use (¥ asxsgpe)  (61)
m - - $61- '8 w o <
r$i- (3.3 [ S 4 v ol o *ol- cst- s
sYIo w10 sl DO oo (to  szo |[Jo [(]))
&1 $ot Lt 03 o8 [ ol [
™" T s (244 osi e ™m H .
oo @ ure o e 01w Gow
1650 T} st 90 sov0 9090 o |8 oogmod  (L1))
@ 13 - sie- oo » - s -
st e I3 4 - [y N 3 4 oy s
sst0 0T K10 e ueo iSTe DI (2 oaacoed  (91)
RIoM o]
31 3 3] =3 o 651 u [
reg rulr  a e [ 314 e (344 ]
oo Wo 6w ot Gro (e G
5% 11 1 00 (o $510 w50 [BN wRogpe)  (51)
i g 14} ” 18- we © u s
o 3. e T Lt i (218 s
“To s IO e e  Uure &0 | wwaopry (o)
FR¥Rm A
001 ool oot ool 0ot 001 008 [
e 23 T - 96 [y (k43 e 1} 3
9650 et IO LITO 1900 &0 oto | éprposha (1)
o rut  oewt D (X3 (53 7 [
e @wo @ o e o
BTy KIS mSy 0Ty oY ngt 12y [Pl oxlwm by mpo eteg g (20)
151 s¥1 rten Tw [ X1 (X144 [ Y1 s
e W i are (e e
0oy oS oy  SMC et sIwr oy | oo by oo (1)
618 suUT st W I%.) 19 134 H
o wo e Qo e Wwe o0
sovY  rs urs nee oty (oY Civy  [$07  sxlem oyt a0 vy sy (01)
[ X33 s [ 2 2 4 1oc o ser H
s (9o Gee (90 o e Qo
3354 2107 ST SITC oyt  S10C  ust [P oflomemngaposhimsen (©
ST ves (3] re (31 1 423 (314 s
W 6Gro (20 v oo (1o o
oSt oY sKiv Il 8eLe ure  eise |8 Blodepopesy (g
rey ;! rist cer 15y 21 Loy s
o W e (e O (W Wo
vty Tes oS et $03°¢ 1$9°C wiy |8y nyo o o (1)
sot- [N 7O Y= Y3 [X2 (33 3
191'0- £23°0 o 400 180°0 TiC0 0500~ 3y dep wa.q vomopg [O)]
[33 (318 1¢ > [33 52 34 s
wo i (e o @0 wo ore
X1 o st nre 100 e i |8 opany mmg wooeps  (5)
o9t 61 sy 0¢ 4 ] (44 $1t- s
oy Gre o (00 oo (o Wo
1620 I0i- e 10 SWo 00 1o B sy sug wooops (1)
66 a [§]] [33 [3] il [x] [
STTC Oyo  f3TO (1T wio _teo  swwo (¥ éap pamco (1)
(373 [F (X33 (X3 ooy [X:3 X3 [}
wo Gvd o) Gow s W)  Gso
®yE TS [ 773 S 51 o't It WMe [ diy oy pasngo ()
Ty 0L 1] oo 144 oSt s H
Gre) (30 s Ore Gre (ew &
[3143 197y Iy Lt [s K4 $55C 8¢ (%7 oo spPq peaties (1)
14 24 =4 LA 4 x ® ]
189 oLit o3 1133 254 (3] 11713 eTTom
112 [ [ 12 ” [ [ -] m
(1144 SovY cr6t £581 10¢1 065 651 bt
Prog g oeg oy WO DO FIMARUON FERION FEF TV

TEBOA, POV BI] PRIV - £33401dy - [vomainyq oS Jo Bonmodmosa

e sqL



the husband-wife wage gap for paid self-employed workers. Then, since some wives (and a small
number of husbands) are unpaid self-employed workers, we impute a firted wage for them and
decompose the wage offer differential between all self-employed wives and husvands. The two
versions yield a similar set of results.

The observed hourly earnings gap for Brazil betv/een paid self-employed husbands and wives is
48 percent (row 3, right panel). It is lowest in the South (39 percent), and highest in the
Northeast, Rio and Sz20 Paulo (56-59 percent). The values for the Northwest and the Other
Southeast are 53 perceat and 47 percent respectively. We also see that the wage offer differential
(row 13) tends to be smaller than the observed gap. Nationally, the wage offer gap falls to 37
percent. Similarly, in the Northeast and Northwest it drops to about 42 percent; in the Other
Southeast to 36 percent, and to only 17 and 18 percent in Sao Paulo and the South, respectively.
Only in Rio does the wage offer gap (59 percent) exceed slightly the observed differential (57
percent).

The decomposition of the wage offer gap yields results similar to that obtained for employees.
The differential attributable to coefficient differences (the "discrimination™ component) is strongly
in favor of husbands, and this portion outweighs the “endowment™ component, which usually
favors wives. With the exception of Rio, the coefficients component is in excess of 100 percent
of the gap in offers of hourly earnings. Unlike employees, an examination of the contribution of
the explanatory variables to the earnings differential showed that the coefficient differences of the
work experience variables was a consistent major contributor to widening the gap.

The coaclusion we reach for self-employed wives and husbands is the same as that for employees:
If productivity-generating traits of self-employed wives were rewarded on the same basis as those
of self-employed husbands, the hourly earnings of wives would be at least equal to that of their
husbands (compare row 11 and 12).

Single employees (Table 3.14). With a few exceptions, the observed male-female pay differential
is smaller for single than for married people. Nationally, the gap is 18 percent, but the magnitude
varies across regions, from 6 percent in Rio to 34 percent in the Other Southeast. However,
looking at the gap in wage offers, we see that in three regions (the Northeast, the Northwest,
and Rio) single women fare better than do men, while in the remaining regions the average wages
ffered to men exceed those offered to women.*

First consider tne differential in the three regions where male wage offers exceed those of
females. Looking at row 18 (proportional weights), we see that the men are strongly favored in
terms of the coefficients component, imy!ving that women tend to be paid less than men who are
otherwise comparable :n terms of background characteristics. The male advantage translates into
a cruzeiro gain of $9/hour in the Other Southeast, $!1/hour in the South, and $60/bour in Sao

Paulo.

The story is different in the Northeast, the Northwest and Rio, where female wage offers exceed
those of men. In the Northeast women have average wage offers that are 77 percent higher, while
in the Northwest and Rio the female advantage is about 40 percent (row 13). The decomposition
of the wage differentials shows that in each region women are favored in terms of the

3 We also performed the decomposition for employees based on the regressions that excluded ths
public sector dummy varisble in the female equation. The results did not change in any significant way.
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Lne ~.:.gle Seif-empioyed (1able 3.13). Finally, we come o the results for the self-employed
shown in Table 3.15. The analysis of t*= hourly earnings gap t:at shows the observed earnings
ditfecential (row 3, right panel) differs from the gap in offered wages (row 13). For example,
natiorally ard in the Northcast the observed hourly wage is about one-half that of men. However,
the offered wages of women are only 23 percent less than those offered to men for the entire
country, and in the Nertheast womea have an earnings advantage of 28 percent. The
deccmposition results show that nationally men are strongly favored in terms of coefficient
differcnces, while in the Nnrtheast the reverse is the case - the coefficients component strongly
penalizes men. The pattern is similar when the analysis is performed for all {paid and unpaid)
self-eriployed workers (see lert pazel).

In suin, the decomposition analysis for sigle men and women yields » much lower measure of
"discrimnination” than that for wives 2nd husbands. Thiz suggests th- factors outside the labnr

arket (bousehold responsibilities, fertility, and work interruptions) probably play an ‘mportant
rci2 in the earuings disadvantage of married women,

7.  Discussion

In this study we ii.ve usec - :vom the 1280 Census of Brzil to investigate deterininants of
iabor force stalas and earnixy. s samples of macried and single men and worea. Unlike most
stvd.es on [a0r markets in daveioping countries, we aralyzed 'abor foree sistus in temns of a
three-choice model (xrployee, self-umploved, no work). Moreover, our analysis of earnings
detersninants 2rvong employees and the selt-employed explicitly incorporates the seicction of
indjvidizls amosy the three typ~s of labor force st2tus. National and region-spacific seleciviry
co.vected wage regressions were then used to examine the etfects of human capital and other
wae-determining characterictics, axd © explore the issue of male-female wage diffrremials
among wage and self-e:nployed workers.

Moain Findings
1. Thereg 'nal diversity of Brazil is clearly reflected in the estimaced 1>odels of labor force
staws and ezrmings. ‘[his pluralism leads us to concur with Picdsall end Sehrman (1984)

that rach care must be takzp in ceachirg conclusions from estarates for Brazil “as a
whole.” Nation-wide estimazes of yolicy-relevuat consideraitons such as returns to human
cepital and render dispariti-. may ve mislesding.

2.  Ttis important to anilyze the labor fo-ce sats, especially of single and married women,
™ terms of a three-choice suntext. For example, although education plzys an impertant role
in determininyg overall labor mark:~ participation, the prircipa! effect is to increase the
propexsicy to perform wage work; tae schooling effects on self-employuiznt are generally
oine), Cur empirical results suggest thst modeling labor force hebavior in dsveloping
~raatries in terns of only a "wor'c or no-work® choice is likely to mask important aspects
>+ the underlying determining factors. This point e cspecially relevat for women, and,
- w.ng periods of prolonged recessica, for men 30 well,

3. Our results refiect the well-documented findings that the. presence of young children '« £w:
nome a~d morc advanced age discourages merried wonwen'’s labor market periicipenon.
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4.  Vrbar residence is conducive for both men and women to work as employees and also
enhances their earnings. The effects, however, on being self-employed and on earnings are
generally weak.

Our estimates show that education is an important, perhaps the most important, determinant
of labor force status and earnings. We found that education not only enhances earnings,
but plays an important role in "sorting” individuals among the alternative labor force
activities. These indirect "sorting effects” of schooling strongly suggest the importance of
incorporating them in an analysis of earnings determinants. Schooling effects remain strong
in the selectivity-corrected wage regressioas for males and females, especially for
employees, but less so among the self-employed. We also note that our estimated returns
to schooling are generally bracketed by those obtained for other Latii: American countries.

Ly

6.  Finally, ws comment about male-female earnings differentials. The decomposition analyses
revealed tnat the zap in wage offers between husbands and wives could not be accounted
for by differences in earnings-determining traits. This residual could be attributed, with
caution, to labor market “discrimination.” Our results show that f the given wage-
determining characteristics of wives were rewarded on the same basis as those of husbands,
the (hypothetical) average hourly earnings of married women would be at least equal to
those of their spouses. What makes ug uneasy about calling this result "discrimination® is
mainly that it is based on data and estimation methods that are subject to well-known
limitations, including husband-wife (life-cy<'e) productivity differences that are not easily
measurable or observable. An indication that this is likely to be the case is revealed by the
findings for the samples of the relatively young men and women. The "unexplained” wage
gap was generally not an issue; in fact, the decompocition analysis showed that the labor
market tended to “favor® single women. An important question, however, is will the
"premium” persist afier they marry?

rolicy Implications

A dec.:de has passed since the 1980 Census of Brazil and it might be asked how the finrdings of
the study are relevant today? As stated in the introduction, after a period of relatively high
growth in the 1970s, the 1980s were a “lost decade” for Brazil. The prospects are not
encouraging. The statistics for 1990 show that Brazil experienced its sharpest recession in a
decade. Gross domestic product declined by 4.3 pecrcent (US$12 billion), the monthly inflation
rate was 20 percent, industrial production shrank by 8 percent, and over 250,000 workers lost
their jobs in the state of Sao Paulo alone. Moreover, little progress has been made in reducing
the massive debt of $125 billion.

The reduced household incomes and prospects for wage employment will dramatically alter the
structure of labor markets. More single and married women as well as children, who previously
did not perform market work, will continue to join the labor force, probably as self-employed
workers. Men who held wage jobs will either become unemployed or self-employed. Large
groups of young peopl2 are unlikely to complete their schooling; and those who do will find it
increasingly difficult to find wage jobs corresponding to their qualification. Both groups, ro
doubt, will resort to self-employment. At the same time, the sharp reductions in federal and state
social expenditures on health and education in the 1980s is likely to w.iiinue.



anu earmngs, any ConCUSIONs and policy umplications are made based on our cross-sectional
(static) data. It is quite reasonable to expect that the magnitudes of the responses we have
estimated may differ between 1980 and the preszat due to the business cycle. However, it is
unlikely that the direction of the results would change. This is confirmed in the next chapter.
Nonetheless, it is important to study with some care the dynamic (including stability) dimensions
of work status and earnings determinants. One, and perhaps the only, way now available to do
this would be to redo the analysis using a more recent data set. Adopting our approach for the
1990 Census or other recent data would be particularly useful given that 1990 stands in stark
contrast t¢ 1980 in Brazil. Knowledge of the determinants of work status and earnings in both
expansionary and recessionary periods suggests that policy can be conditioned on current and
expected aggregate economic activity.

The overall effects on the development process of the structural changes in the labor market and
the budgetary squeezes on education are not yet well understood. This study provides a
benchmark by which the consequences of the Brazilian economic crisis may be compared. The
next chapter examines the relevant issues using data for 1989.
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Appendix Table 3A.3
Moans and Varisbice Used in Wago Regressions
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Female Labor Force Participation
and Wage Determination in Brazil. 1989

Jill Tiefenthaler

1. Introduction

Over the pasi two decades, many countries have experienced drasiic increases in female labor
force particip~tion. Howcver, participation ratcs, in general, ar= still lower for women than men
and women’s wages cre significanily iower than men’s in most countries. These differentials
have spurred an icterest i1 th: determinants ¢ f bath women’s participation decisions and women's

wages.

While studics on w>men’s work in developed countries ure generally t -sed on a single sector
model, there has br :: a growing interest among Jevelopment economists in the effec®s o more
complex labor 7w :<:s in developing countries on modeling and estimating women’s derisions
to work and wom.:s « earnings func.ions The importance nf arcounting for the large informal
sector in many developing countrie. was recognized over 30 years zgo Lv Jaffe and Azumi
(1960). They observed that women engaged in informal or "cottage-industry” work had higher
fertility rates than v. omea who worked in the formal sector. Resul:s from several rmor. recent
studies, using more rigorous empirical analysis, have supported Jaffe and Azi:mi’s supposition
that women’s costs cf participation are not equivalent across ¢ ..ors.}

In this study, A muiti-sector model of female labor force varticipation and wage determination in
Brazil is estim">d. In analvzing the Brazilian labor market it is important to distinguich between
the formal sector and the large informal sector. However, it is also important to account for the
distinction betweea the unregisiered werkers and the seif-emgployed within the informal sector.
The character: tic that distinguishes formal sector wage-eammers from informal sector
wage-earners is that formal sector employees carry a work booklet. Under Brazilian labor law,
employers are oblizated to sign the eaiployee’s wurk booklet whea contracting a worker.
Unregistered employmeat is illegal with the exception of self-eciployment.

In Sect. nn 2, the distinctions between these three identified sectors 2. 2 more rigorously explored,
the data are discussed, and some sample characteristics are presentea and discussed. Section 3
briefly outliues the theoretical polychotomous choice imadel that underlies the empirical analysis.
In Section 4, the empirical model is specified. The cesults from estimating the multi-sector

! See, for example, Hiil (1980, 1983, 1788), Smith (1981), Bisu {19&4), and Tiefenthaler (1391).
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briefly outlines the theoretical polychotomous choice modJel that underlies the -mpirical analysis.
In Section 4, the empirical model is specified. The results from ectimating the multi-sector
participation equations for both single women 21-. married women are presented in Section 5, and
Section 6 contains the results from estimating the sectora! wage equations. The potential existence
of sex differentials in the earnings functions is discussei in Section 7. The conclusions of this
research are outlined in Section 8.

2.  Data aad Sample Characteristics

Sector definitions and characteristics. Most studies of labor markets in developing (and
developed) countries prior to 1980 regarded the lzbor market as one sector and the labor force
participation decision as simply a decision to work or not to work. However, several more recent
studies have attempted (o construct more accurate multi-sector models of the participation decision
in more complex lab.,r markets. The common sectoral decomposition is to increase the
participation decision from two choices (work or don’t work) to three choices - non-participation,
work in the formal sector or work in the informal sector. In these models, non-participants are
considered to be those who do not work for pay. The formal sector is defined as comprising all
individuals who work for a wage while the informal sector is made up of the self-employed.

In this study, following Alderman and Kozel’s (1989) study of multi-sector participation and wage
determination in Pakistan, the sectoral decoiaposition is taken a step further. As Alderman and
Kozel found in urban Pakistan, in Brazil a formal sector exists parallel to an in‘ormal
wage-earning sector as well as a self-employment sector. Therefore, the participation decision
presents four distinct labor market alternatives: non-participation (N), working for a wage in the
formal sector (F), working for a wage in the informal sector (T), and self-employment (S). While
non-participation and self-employment continue to be defined as they are in the preceding
paragraph, there is an important distinction between formal and informal sector employees.

The inforinal sector employees are easily distinguished from their formal sector counterparts
because informal workers do not carry booklets required by Brazilian labor law and, therefore,
are not registered with the government. Employers must sign all employees® work booklets and
then register the empioyees. Unregistered work is illegal with the exception of self-employment.
When an employer signs an individual’s booklet, the employer gets access to all information on
that individual’s former employment because the booklet, by law, is a record of the employee’s
work history including wages.

There are both pros and cons 10 baing officially registered as a worker ia Brazil. The benefits
include eligibility for unemployment compensation, social security (27 percent of the total 37
perceat is paid by the employer), protection of labor law including minimum wage legislation,
benefits of labor negotiations and union membership. However, unregistered workers do not
have to pay payroll taxes and their wages are not regulated by official wage indexations. In
2ddition, people who are coliecting various government transfers can continue to collect them
while working in the informal sector.

The employer faces many added costs when registering employees including the 27 percent social
gecurity payment and other payroll taxes, the possibility of dismissal fines, union bargaining, and
the regulation of Brazilian labor law. Employess must weigh these -osts against the probability
of being caught and fined for employing unregistered workers (swe Table 4.1 for the sectoral
decomposition of the work forcz for the Brazilian sample).
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Data. The data for this study were <ollected from 70,777 Brazilian households (301,088
individuals) in the fourth quarter of 1989 by the National Statistical Ser-ice. Data collection was
organized according to four distinct regions: Rio de Janeiro and Sao Paulo, the rest of the South
(Parana, 5anta Catarina, Rio Grande do Sul, Minas Gerais, and Espirito Santo), the Northeast
(Maranhao, Piaui, Ceara, Rio Grande do Norte, Paraiba, Pernambuco, Alagoas, Sergipe, and
Bahia), and the Northwest/Ceatral (Distiito Federal, Rondonia, Acre, Amazonas, Roraima, Para,
Amapa, Mato Grosso do Sul, Mato Grosso, and Goias). These four regions comprise the strata
used in a modified stratified random sampling scheme based on the 1980 demographic census.
Information was collected on household demographics, individual characteristics of all household
members, educational histories of all school-aged (5 years and older) household members, and
labor and income details of all household members over age nine. ‘

The final sample, used for both data and regression analyses, includes 9,973 single women,
50,452 married women, and 58,000 men. The male subsample includes all married mea whose
spouse is under age 65 and all single male heads of households.? The 50,452 married women
are comprised of all married women under age 65 and the subsamp.e of single women includes
all female single heads of households.

Sample characteristics. Brazii experienced rapid rises in employment and productivity in the
1960s and the 1970s. However, during the 1980s, the world ricession and debt problems
contributed to a resurgence in unemployment rates and an average aunual growth rate of only one
percent. Although recovery was under way by 1989, when the data employed in this study were
collected, the backdrop of this study is an economy worn by a decade of recession and
adjustment.

In this section, statistics describing Brazilian women’s labor market opportunities in 1989 are
discussed. Women's participation rates, earnings, and wages are presented and compared with
men's. It is often suggested that women bear a disproportionate share of the burden of
adjustment. By comparing the data from this study with those from a study by Stelcner et al.
(1991) which uses Brazilian data from 1980, this hypothesis is evaluated. In addition, regional
disparities in participation rates and wages will also be discussed.

Sex differentials. As outlined in the introduction, although women are increasingly eatering the
labor force, men’s participation rates are still higher and men earn higher wages than womes.
In this sample, 86.4 perceat of men participate in the paid labor force compared with only 57.4
percent of women. Single women are more likely to participate in the labor force than married
women. Sixty-two percent of single women categorized themselves as prid [aborers while only
34 percent of married women worked for pay. Men who work make more than their female
counterparts. Male workers® average earnings are 1430.36 cruzados (C) per month while single
women and married women make, on average, 811.54C and 762.53C per month, respectively.
One source of the deviation in total earnings is the number of hours worked. The average man
spends appr)ximately 46 hours in a primary job per week while women, on average, work
around 37 hcurs in a primary job. The six percent of mea who hold two jobs work, on average,
20 hours per week in their second jobs while the average woman who holds two jobs (5.5
percent) spends approximately 18 hours at her second job.

1 Some men over retirement sge, 65, had to be included in the male subsample in order that
husbands® wages could be predicted for all females under 6S.
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Another source of the sex differential in total earnings is a sex difierential in hourly
wages. Men, in this study, earned an average hourly +:uge of 8.34C per hour while the average
employed woman made only 5.74C per hour. The result that women are making only 70 percent
of the average male wage may be contributed to several factors, including differences in
education and experience or job tenure and the sectoral composition of the work force. If
education and expericace are important determinants of wages and men are significantly better
educated and have accumulated more experience than women, we would expect mea to earn
higher wages. ilawever, the mean male has received 5.68 years of formal education while the
mean female has received only slightly less formal education, 5.05 years. No data on work
experieace are available in this data set.

The wage differential may, in part, be due to the sectoral distribution of male and female
employees within the paid labor force. As presented in the following chart, women are more
likely to work as employees in the informal sector while men are more likely to work as
employees in the formal sector. Women's preferences for informal sector work may be due to
easier entry and exit and more flexibility in the informal sector than in the formal sector. Paes
de Barros and Varandas (1987) find that there is both a higher degree of flexibility in the number
of hours worked and a shorter duration in employment in the informal sector than in the formal
sector in Brazil. Flexibility in work schedule is often d.emed to be more important to women
than to men due to women’s household responsibilities of household production and childcare.

Figure 4.1

Sectoral Employment in Brazil, 1989
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An alternative explanation for the disproportionate number of women working as informal
employees is a _hortage of jobs in the formal sector. If such a shortage exists, formal sector
employers may discriminate against women who are then forced 1o work in the informal sector.
However, Sedlacek, Paeg de Barros, and Varandas (1989) conclude that no such mobility barriers
between formal and informal sector en~” “vment exist.

As shown in the table below, wages are, on average, higher for both men and womer in the
formal sector than in the informal sectors. However, it is also important to note that the sex
differential is greater among formal employees (women earn 70.3 percent of men’s wages) and
the self-employed (70.5 percent) than in the informal sector (85.2 percent).

Table 4.1
Sectoral Wages by Sex Group in Brazil (Cruzados/hour), 1989.
Mea Married Women Single Womean
Formal Employees 10.93 7.68 7.46
Informal Employees 5.28 4.51 4.45
Self-Employed 5.96 4.17 4.37

By reviewing the information in the chart and the table, the interprezation is that a contributing
factor to relatively low wages for women is that women are disproportionately represented as
employees in the lower wage scctor, These data suggest that if the proportion of women working
in the formal sector increases, the sex differential in wages would be expected to decrease.

Changes in women's economic opportunities - 1980 to 1989. It is often suggested that
disadvantaged groups - the rural poor, women, children, minorities - bear a disproportional
amount of the burden of economic adjustment programs (see, for example, Cornia et al. (1987)).
The 1980s was a decade of adjustment for Brazil as she recovered from the world recession and
began to deal with the problems of 2 bulging foreign debt. Although there are many measures
of welfare, comparing women’s economic opporfunities in 1980 with those in 1989 will provide
some insight into the effects of the adjustment program.; on the well-being of Brazilian women.

Participation rates of both single women and married women increased from 1980 to 1989.
According to Stelcner et al. (1991), 20 percent of the married women and 41 percent of the single
women in their sample reported to be working for pay. In the sample taken in 1989, used in this
study, over 34 percent of married women and 62 percent of single women were wage earners.
This comparison is consistent with Edwards’ (1991) study of economy-wide trends in the
Brazilian labor market in the 1980s as she finds that "labor force participation has continued to
increase significantly during the decade of the 1980s.”

Although participation has increased among both married and single women, the increases have
not been proportionally distributed across sectors. In 1980, from the Stelcner et al. sample, 65
percent of working married women were employees (either with or without an employment
booklet) while the remaining 35 percent were self-employed. In 1989, slightly more married
women classified themselves as employees at 69 percent while the percentage of self-employed
fell to 31. The opposite transition occurred among single working women. In the 1980 sample,
82 percent said they were employees and only 17 percent were self-employed. In 1989, the
number of employees fell to 71 percent of working singie women while more women classified

themselves as self-employed, 29 percent.
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Although earnings are not directly comparable across years, the female/male earnings ratio is
coraparable and provides evidence of women’s relative position in the economy. In the Stelcner
et al. 1980 sample, the female/male earnings ratio was 59 percent (61 percent for married women
and 54 percent for single women). This number fell slightly to 56 percent in the 1989 sample
(55 percent for married women and 57 percent for single women). Single women made a relative
gain in total earnings throughout the decade while married women lost ground to men.

The female/male ratic of hourly wages is a better measure for comparing women’s relative
economic strength across time. In the 1980 sample, the female/male wage ratio was 75 percent
for employees while self-employed women were making only 68 percent of their male
counterparts’ wages. There was little change in this statistic over the decade. In the 1989
sample, employed women were making 76 percent of employed men’s wages while self-employed
women were making 69 percent of self-employed men’s wages. Women gained little in their
economic power relative to men in the 1980s as the sex ratio of wages improved by only one
percent in both sectors over the decade.

Regional differentials. Brazil is a large and diverse country. Studies whi~) have accounted for
its size and diversity by treating distinct regions separately and including regional dummy
variables have found that regional differences should not be ignored. Stelcner et al. (1991), using
data from 1980, extensively analyze regional differences in labor market conditions in Brazil.
They note important differences between the highly industrialized and modern regions in the
South (Rio de Janeiro, Sao Paulo, Other Southeast, and the South) and the Northeast which is
heavily dependent on agricultural activities. Their data analysis, most notably, points to much
lower incomes, wages, and education in the Northeast region than in the rest of Brazil. The
conclusion is that significant barrie-s to migration exist which prevent the equalization of wages
across regions.

Table 4.2
Regional Wages in Brazil, 1989.
Male Female Female/Male®
(Cruzados/hour) (percent)
Rio e Janeiro 10.89 8.47 7.8
Sao Paulo 11.18 8.23 73.6
South 9.00 6.68 74.2
Other Southeast 7.87 S.15 65.4
Northeast 5.61 3.56 63.5
Northwest/Central 9.19 6.43 70.0

a. The ratio of the average woman's wage to the average man’s wage.

These regional wage differentials continue to persist in 1989. As the following table shows,
mean wages are not equal across regions. (It is important to note, however, that these wages
have not been adjusted to reflect any cost of living discrepancies which may exist across regions.)
Wages are notably lowest in the Northeast for both mea and women. The ratio of female/male
wages i also lowest in the Northcast while this ratio is highest in Rio de Janeiro. A relationship
appes.’) to exist between high wages and more favorable feinale/male wage ratios.
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There are few noteworthy regional differences in the Iabor force participation patterns of women,
as shown in Table 4.3. Participation of married women varies by less than four perceat across
the seven regions while the participation of single women jumps over seven percuat from a low
of 59.1 percent in the Northeast to over 66 percent in the Northwest/Central. Participation rates
are the lowest in the Northeast for both married women and single women followed closely by
Sao Paulo. One striking figure in male participation rates is the relatively low participation of
men in Rio de Janeiro. While this city definitely has the lowest male participation rate, the
female participation rates for Rio are relatively moderate.

Table 4.3
Regional Participation Rates in Brazil, 1989
(percent)
Male Female Ratio*
Rio de Janeiro 81.0 36.8 61.2
Sao Paulo 85.2 333 59.4
Soutb 86.8 5.6 64.3
Southeast 86.2 333 61.3
Northeast 85.5 33.1 59.1
Northwest/Central 90.5 35.8 66.7
a. Note that the male participation rates are lower . han expected because the male sample

includcs som_ men over age 65. Men 65 with wives under 65 were included in the
sample because wages had to be predicted for these men 50 the women could be
included in the female sample.

3.  Theoretical Model

Assume that a woman must choose among the four mutually exclusive alternatives discussed in
the previous sections - working in the formal sector (F), working for a wage in the informal
sector (T), being self-employed in the informal sector (S), and not working in the labor force (N).
The probl2m that the woman faces is to choose he labor force alternative which maximizes
household utility. Assuming that the household observes the offered wages the woman could earn
in each sector, the value of her time in household production, and the time and money costs of
participation in each sector, the household maximizes the household utility function subject to the
household time and budget constraints under each alternative. The household then compares the
levels of indirect utility obtainable from the various choices and chooses the participation status
that maximizes household indirect utility.

Following Maddala (1983), the indirect utility function is decomposed into a nonstochastic
component and 8 stochastic component where the nonstochastic component is a linear function
of the observable variables in the indirect utility functions and the stochastic componeat is a
function of unobservables. The probability that individual i will participate in sector k is the
probability that the indirect utility yielded in sector k is greater than that derived from the other
sectors. This implies that the probability of individual i perticipating in sector k is the probability
tha: the difference between the stochastic components is greater than the difference between the
nonstochastic components.,
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This analysis implies that the offered wage in sector k for individual i is observed if the
individual participates in sector k and the condition for participation in k is that the diiference
between the stochastic components is greater than the difference in the nonstochastic components.
Therefore, this is the selection rule for the multi-sector model. Consistent estimates of the three
rector wage equations can be obtained by accounting for this selection rule in the estimations.

The form of the participation equation, the method of estimation, and the calculation of the
selection correction will depend upon the distributional assumption on the errors. Assume that
the errors of the linear indirect utility functions are independently and identically distributed with
the type I extreme-value distribution (also called the Weibull distribution). Given this distribution
of the errors, the difference between the errors has a logistic distribution (see McFadden (1973)).

Because the difference between the errors is assumed to follow a logistic distribution, the
participation eqeation must be estimated with the multinomial logit model. The probabilities of
participation in each sector, given that the nonstochastic component of indirect utility is a linear
function, under the multinomial moclel are written as:

p - _ZPGD) k=F1S  j<F.IS,N.

“ Y exp(6D)’ m

The above expression requires some normalization. Using a commonly used and simple
rormalization, that the coefficients of the nonparticipation alternative 8y = 0, together with the
three probability equations uniquely determines the selection probabilities and guarantees that they
sum to one for each individual. The multinomial logit model can then be estimated using
maximum likelihood methods.

As mentioned in the previous section, it is also interesting to estimate the sectoral wage
equations. Because of the existence of selection bias (those women from whom wages are
observed all have an offered wage above the reservation wage), a Heckman-type method must
to used to correct for the selectivity. Hay (1980) adapted Heckman’s (1979) inverse Mill’s ratio
correction for probit models so that it is applicable to both binary and multinomial logit models.
In the multinomial logit model, the corre-tion is:

- Syt Fe J-1
Ag (R,X 1y (j*k J(I_Px)los(l’,) +( 7 Nog(Py))

@)
where J = the total number of alternative choices, in this case J equals four.

The procedure for estimating the three sector wage equations free from selection bias is then to
first estimate the maximum likelihood participation equation. By using the results to calculate
the probabilities of participation, Hay's inverse Mill’s ratio for the multinomial logit participation
model can be calculated. Then, given the inverse Mill’s ratio, the wage equations can be
estimated. It is important to note that the derivation of the multinomial logit model of
participation did not require any assumption about the distribution of the errors in the wage
equations. Consequently, they can be assumed to be normally distributed and the wage equations
can be estimated using ordinary least squares (OLS).
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4. Empirical Specification

As pointed out in Section 3, three wage e uxti¢:s will be estimated, one for each sector. The
offered wages in each sector are hypothes 72¢ L. be a function of a vector of the individual’s
human capital variables and labor market com'ions. Consequently, the wage equations are set
up as standard Mincer equations (see Mincer (1974)) with formal education, predicted experience,
experience-squared, regional dummies, and racial dummies included as regressors. Formal
education is included to pick up wage increases resulting from human capital investment.
Experience is believed to have important positive effects on both productivity and earnings but
at a declining rate. The racial dummies are included to account for the possibility of
discrimination (white or of European descent is the omitted category) and the regional dummies
are included to reflect differing employment opportunities across regions.

The wage variable for each sector is measured as total income in cruzados per month divided by
the average number of hours worked per month (the number of hours worked in = week
multiplied by four). The reference period is the September 24 through September 30, 1989.
Formal education is measured as six dummy variables - (1) if the woman received any formal
schooling, (2) if the woman completed the first four years of primary school?, (3) if the women
finished primary school (eight years), (4) if the woman finished secondary school, (5) if the
woman fiiushed college, and (6) if the wom~= did any graduate work. The survey question asked
was "highest grade completed” and this variable was converted into the six dummy variables
specified. The dummy variables are specified such that all six will be equal to one for a woman
w210 has attained post-graduate work (the first five will be equal to one for a woman who
completed college and stopped, etc.). Therefore, the coefficients on all six variables have to
added up to get the total premium paid to education for a woman who has achieved higher
education (the first five added up for the total returns to finisking college, etc.).

Labor market experience is measured in years. However, because po data were collected on
experience, this variable was constructed using the standard formula: age - education - 6.
Although this formula has worked well as a proxy for male work experience, it has not
performed as well as a predictor of female labor market experience because women are more
likely to take additional time off work due to childbirth and childcare. However, this proxy will
be used for a lack of a better aiternative. The regional dummy variables are specified as follow:
Rio de Janeiro, Sao Paulo, Other South (Parana, Santa Catarina, Rio Grande do Sul, Minas
Gerais, and Espirito Santo), Northeast (Maranhao, Piaui, Cerara, Rio Grande do Norte, Paraiba,
2Pernambuco, Alagoas, Sergipe, and Bahia), and Northwest/Central (Distrito Federal, Rondonia,
Acre, Amazonas, Roraima, Para, Amapa, Mato Grosso do Sul, Mato Grosso, and Goias). The
Other South is the omitted category in the regressions.

From the theoretical derivation in Section 3, it is clear that the variables included as regressors
in the participation equation should reflect the offered wages across sectors and the differing costs
of employment in the three sectors as well as other factors that influence the reservation wage.
Age and the formal education dummy variables are included in the participation equation to proxy
for the offered wages (wages across sectors cannot be included because they are not observed for
all women and because of endogeneity) and because they will affect the reservation wage. The

3 A distinction was made between finishing the first four years of primary school and completing
primary school because prior to 1971 grades 1-4 were considered compulsory and entrance into the next
levels (grades 5-8 and grades 9-11) was controlled by examination.
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number of children in the household disaggregated into four different groupe (children under s7e
2, children 3 to S, children 6 to 12, daughters over 13, and sons over 13) are included to reflect
childcare costs. The tota! number of children is disaggregated into these groups because the
presence of some groups may increase childcare costs (chudren under 2) wlule others may
decrease these costs (danghters over 13). A dummy for whether or not the husband is
self-employed is included in the married women'’s regression to reflect other opportumty costs
of participating in the labor force. The household head being Rp]f-mnlnvnd in an nnn'qu in
whlch the woman can help is expected to raise the shadow value of the woman s time in non-
market activities and redoce the nmhahllm; that she will he a wage earner,

Monthly unearned income (includes both cash and in-kind unearned income from all sources) and
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the husband’s hourly wage are hypothesized to increase the reservation wage. Both of these

variahles are measured in current cruzados. Because not all husbande work, the husbands’ wages
p Wi WDV n‘w

are predicted from selectivity-corrected wage equations (see Appeadix). A dummy for whether

or not the household ¢uwne the home in which thev are living ie includad ac a measura of
wa - s AV eDwveaViM WYY ASVELW A VYW WiV BV MIVAME AT MAMIHUWVG G2 G HHVGOW W Va

household wealth. Therefore, owning a home is also expected to increase the reservation wage.

The racial dummies are included to nml' up any variance in ideae about women and work across

ethnic cultures and the regional dummm are included to reflect differing labor market

onnortunities and valuee acroce ragione
opportunities anc valueg across regions.

mcluded in the pamclpanon and wage equanons. The mzans and charactensum of the dependent

variables were discussed in Section 2. Beacause separate regressione will he undertaken for

married women and single women in the followmg sections, the means and standard deviations

are nresented hv thece enheam lee,
s St

anoh women, Table 4 § nrecente the recults from ectimating the multi-sactor narticination
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equanon for single women using maximum likelihood multinomial logit methods. Statistical tests

of Mnhna the five regione specified in the previoug section were accented for the subsample of

AVa Wiv O

smgle women as well as for the married women and male subsamples. Comequemly, the

rmnnal r‘n'a wers hMlM nll ﬂnmm-m wara u\n'nflnﬁl to acoount ﬁ\v -nomm raminnal affa~te
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The partial derivatives are in bold, the logit coefficients follow and the t-ratios are the numbers

in parenthesis. The lna likelihood from estimation of this &T"""“ ic -1 ‘,19;.

ald paiial

ork 1n all three sectors, An inter o T via a0 il e SRV Aive ReITU) Wi AW wa

acqmred increases and the offered wage goesup. Ani mmmg wage, holding all else oonstant,

will increasa the “!'Ob?.b:!“" of nammnahnn Auﬁ.sqnmmd ie includad ac 2 m_g.mcmr tn nicl_v up

possible nonlinearities in th.s relanonshtp The significance of the squared terms in all three

sectors supports the hypothesis of curvature in the effects of age on the P_‘_b&mgy of

participation.

Education has stronger effects in increasing the participation of single women in the formal sector
than in the informal and self-employed sectors, In fact, additional education decreases the
probability of participation in the informal and self-employed sectors in many instances.

Arm"nng each of the firet three levele of education increases the pm}-nhnhm of formal sactor

aasesas

participation by between eight to nine percentage points. Finishing secondary school and college
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Table 4.4

Means (snd Standard Deviations) of Independent Variables
Variables Married Women Single Women
Age 37.09 (11.53) 44.69 (11.89)
Age-squared 1508.9 (922.3) 2138.7 (1044.5)
Some Primary .820 (.386) 749 (433)
Primary - Level 4 617 {.486) .551 (.497)
Primary - Lovel 8 .291 (.454) 279 (.449)
Secondary .181 (.385) .194 (.395)
College .067 (.250) .091 -(.8D
Graduate Work .002 (.039) .003 (.055)
Own Home .667 (.471) .657 (-478)
Black .042 (.201) .070 (.255)
Mulatto/Indian .395 (.489) 427 (.495)
Asian .004 (.066) .003 (.056)
Uneamed Income 173.75 (879.34) 280.31 (701.55)
Husband's Wage 1.488 (6.338)
Husband Self-Employed .263 (-440)
# Children 0-2 342 (.578) .089 (317)
# Children 3-5 314 (.555) 134 (.399)
# Children 6-12 .831 (1.063) .465 (.830)
# Daughters > 13 .504 (.899) .561 (.887)
# Sons > 13 428 (.754) 634 (.966)
Experience 23.728  (11.50) 29.487  (12.89)
Experience-Squared 695.23 625.7) 1035.4 (788.3)
S0 Paulo .128 (.334) .120 (313)
Rio de Janeiro 072 (.258) 092 (.289)
Northwest/Central .208 (.406) 205 (.40%)
Northeast .287 (-452) .303 (-460)

each increase it an additional 13 percentage points while attaining some higher education increases
the probability of being a formal sector employee another 22 percentage points. Education is
included in the participation equation to reflect the effects of w=ges on the probability of
participation. Given the results, it is expected that education has the highest returns in the formal
sector because women with more education are more likely to choose to work in this sector.

The dummy variable for owning a home and the continuous variable for unearned income are
included in the estimated equation to proxy for wealth. These proxies for wealth are expected
to have nejative effects on the probability of participation in all three sectors. Owning a home
does have a negative and significant effect ca participation in all three sectors. Unearned income
also has a negative and strongly significant effect on the probability of participation in all three
sectors, Increasing income by 1000 cruzados per month decreases participation by 11 percentage
points in the formal sector and 6 to 7 percentage points in the other two sectors.

The racial dummy variables are included in the participation equation to reflect different ethaic
and cultural values about women and work across races. The reference group is white single
women. The results show that black single women are more likely tv e employees in both the
formal and informal sectors than white single women but less likely to be self-employed. Indian
and mulatto wo:aen are more likely to participate in all three sectors than white women. Asian
women are 19 percentage points more likely to participate as self-employed than white women.
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Table 4.5
Maulti-Sector Participations Results, Single Women N=9,973

Formal Informal Self-
Employees Employees Employ
Constant 4.012 2.24 -3.154
(8.800) (4.629) (6.517)
Age .0338 0082 0109
2511 .1546 .1892
(11.748) (6.854) (8.545)
Age-Squared -.0006 -.0001 -.0001
-.0027 -.0024 -.0025
(14.989) 9.22) (10.167)
Some Primary School . =022 0143
4943 .0626 2167
(5.047) (.662) (3.28)
Primary - Level 4 0812 -.0178 -.0162
4185 .0149 .0329
(4.864) (.156) (.387)
Primary - Lavel 8 0946 -.0159 0113
5793 .1390 2995
(5.178) {.9680) 2.371)
Finished Secondary 1312 1127 -
9977 1.210 2716
(6.947) (7.024) (1.587)
College 1319 .1484 .0002
1.214 1.641 .7368 -
(6.439) (8.177) (3.154)
Graduate Education 224 .0352 -.0464
1.370 7731 2996
(1.118) (-612) (-195)
Own Home -.0338 -.034 -.0008
-.3034 -.3882 -.1854
(4.660) (5.517) (2.728)
Black .0423 .07 -.0%01
.4323 .7063 .2447
(3.499) (5.641) (1.974)
Indian/Mulatto L0291 6291 0095
2828 .3551 2314
(4.102) 4.729) (3.338)
Asian .0083 -.0889 1926
3245 -.2481 1.369
(-5300) (-3190) (2.46)
Uneamned Income -11 -.062 -.068
(1000s of cruzados) -1.4 -1.3 -1.1
# Children 0-2 -.0937 ~.0209 -.0078
-.6614 -.4486 -.3649
6.577) (4.364) (3.628)
# Children 3-5 -.0378 0095 012
-.1803 0152 0244
(2.183) (.1080) 25)
# Childrea 6-12 0148 0097 0194
-.0165 L0972 .1456
(.411) (2.323} (3.672)
(1£.128) (14.628) (11.878)

~continned
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Table 4.5 (continued)
Multi-Sector Participations Results, Single Women N=9,973

Formal Informal Self-
Employees Employees Employed

# Daughters over 13 -.0045 -.0035 -.0065
-.0539 -.0591 -.0748
(1.469) 1.5) (2.123)

# Sons over 13 -.024 -.0102 -.0118
-.2080 -.1829 -.1871
5.961) (4.96) (5.712)

Northeast -.1095 .0064 .0405
-.5611 -.125 0617

(6.687) (1.385) (.756)

Sao Paulo .0266 .0253 -.0753
.0348 .093 -.4825
(-39 (.792) (3.874)

Rio de Janeiro -.0546 .0059 .0014
-3221 -.0883 -.1161

(2.859) (.693) (.966)

Northwest -.0464 L0372 .0007
-.1895 2051 -.0182

(2.140) (2.115) (.195)

Note: Absolute t-ratios in parenthesis.

As outlined in Section 3, the varying costs of participating in the three sectors are important
determinants of a woman's work decision. The number of children in each of five age groups
are included in the participation equation to reflect the costs of working. The number of children
in the three youngest age groups reflect costs associated with childcare. These costs appear to
be the highest in the formal sector as the number of children in the 0-2 and the 3-5 age groups
have significant negative effects on participation. An additional child under age two decreases
the probability of formal sector participatior: by nine percentage points while an additional child
in the 3-5 age group decreases the participation probability by four points. Childcare costs seem
to be lower in the other two sectors. Among informal employees and the self-employed, an
additional child under age two decreeses the probability of partiipation by 2 points and less than
one point, respectively. Additional children in the 3-5 age group have no significant effect on
participation in the informal and self-employment sectors.

The number of daughters and the number of sons over age 13 ars included in the participation
equation because older children can decrease the childcare costs of labor force participation by
taking care of their siblings while mother is at work. Therefore, the number of children in each
of these two groups (but especially the number of daughters) is expected to increase participation
in high childcare cosi sectors. However, daughters have a significant effect only in the
self-employed sector (less than one percentage point) and sons have a negative and significant
effect in all three sectors, decreasing the probability of participation by one to two percentage
points. It appears that teenage children are not replacing their mother as childcaretaker but are
instead replacing mother in earning income. Older children can go to work and, therefore, their
presence decreases the probability of mother having to work for pay.
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The regicnal dummy variables are included in the equatica to pick up differing values and
opportunities across regions in Brazil. Since a test of pooling across regions without including
these dummy variables was rejected, some significance is expected. The relative region is the
*other South” (see the previous section). The results confirm that there are differences across
regions. In Rio de Janeiro, the Northeast, and the Northwest, women are less likely to be formal
sector woikers than women who live in the more industrial South. The only significance
difference between the South and Sao Paulo is that women in Sao Paulo are approximately eight
percentage points less likely to b self-employed. ’

Table 4.6 presents logit simulations to Eelp to interpret the participation results. The independent
variables are set equal to their sample means and a single variable is varied for each simulation
exercise. The constant term has been adjusted so that the predicted probabilities of participation,
evaluated at the means of the independent variables, are equal to the actual means of the
dependent variable.

‘The age simulations are adjusted to reflect both changes in age and age-squared. As the other
variables are held constant at their means, th.e probability of being a formal employee increases
from 20 to 30 years but then decreases after the age of 30. In the other two sectors, the
probability of participation ccutinues to increase with age through age 50. All else heid constant,
a 20-year-old single woman, a 20-year-old, and a 40-year-old are all most likely to be in the
formal sector wi:le a 50-year-G.. is most likely to be at home.

The next simulation is education. As education increases, the probability of being a non-
participant continually falls. A woman with no forma schooling is most likely not to participate
while the probability of being a non-participant for 2 woman with a graduate education is less
than two percent. As schooling increases, the probability of Leing a formal sector employee
increases with each level. A woman with a graduate degree has a 7z perce=* probability of being
a formal employee. The effects of education on participation in the other two sectors are not as
strong. In fact, in the self-employed sector, additional levels of education generally lead to
decreases in the participation probability. A voman with a graduate degree is almost as likely
to not participate as she is likely to be self-employed.

Those women who own homes are more likely to be non-participants than those who do not cwn
homes and less likely to work as either formal or informal employees. Owning a bome has no
effect on the probability of self-employment. The most striking result from ihe simulations with
the racial dummy variables is the relatively high probability that an Asian woman is
self-employed and the relatively low probability than she is an informal employee.

The most interesting results from the child variable simulations is for the youngest age groups.
The probability of being a non-participant increases with each additional child 0-2. A woman with
no young children has 2 37 percent probability of staying home while the probability for a woman
with two small children increases to over 62 percent. The probability of being in all three sector.
decreases with each additional child but the greatest decreases are in the formal sector - the
probability decreases approximately nine percentage points for the first chilC and seven poims for
the second child. The cumber of children aged 3-3 also increases the probability of bx g a non-
participant and decreases the probability of being in the formal sector but at much smaller
changes than with the U-2 age group.
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Table 4.6
Multinomial Logit Simulations, Single Women N=9,973
(percent)
Non- Formal Informal Self-
Participant Employes Employee Emp:oyed

Age=20 33.5 517 10.2 4.6
Age=30 26 58.0 11.8 7.6
Age=40 4.6 472 14.7 13.4
Age=50 36.9 23.8 17.1 2.1
No Schooling 55.4 13.7 14.4 16.3
Some Primary 41.3 19.6 13.3 18.8
Primary -4 43.5 .26.8 12.3 17.5
Primary -8 33.7 371 10.9 18.3
Secondary 17.3 51.6 18.8 123
College 55 554 30.9 8.2
Graduate 1.8 723 2.2 3.7
Own Home - Yes 40.9 26.6 15.1 17.4
Own Home - No .1 30.0 18.5 17.4
Black 31.6 30.2 2.1 16.2
Mulatto 254 29.2 17.4 17.9
Asian 26.9 23.1 7.3 42.6
White 422 26.2 14.6 17.0
Kids 02 = 0 374 28.7 18.4 17.5
Kids 02 = 1 50.0 19.8 14.0 16.2
Kids 0-2 = 2 62.2 12.7 11.0 14.0
Kids 3-§ = 0 383 28.3 16.1 17.3
Kids 3-5 = 1 39.9 4.7 17.0 184
Kids 3-5 = 2 41.3 213 17.9 19.5
Kids 6-12 = 0 37.2 28.5 15.8 16.6
Kids6-12 = 1 317 27.0 16.8 18.5
Kids 6-12 = 2 36.2 255 17.7 2.5
Daughters> 13=0 37.7 28.1 16.4 17.8
Daughters> 13 =1 3.1 26.9 16.1 12.2
Sons > 13 = 0 356 294 16.9 18.2
Sons > 13 = ] 40.2 26.9 15.9 17

Northeast 41.7 21.8 154 21.1
Northwest 365 21.6 18.8 17.1
South 35.6 325 14.9 16.9
Sso0 Paulo 370 351 17.0 10.9
Rio 40.5 26.8 15.5 17.1

Sample Means 38 27.6 16.4 17.9




TheAregional simulations show that, as in the total sample, single women in each region are most
likely to be non-participants. However, women in the Northeast are the most likely to be non-
participants and to be self-employed, women in Sao Paulo are the most likely to be in the formal

sector, and women in the Northwest are the most likely to be informal employees.

Married women. The multinomial logit results from estimating the pwcticipat'~n 2quation using
data on 50,452 married women are presented in Table 4.7. The same maximum likelihood
methods used to estimate the participation equation for single women are emp'oyed here. The
log likelihood function for this parti. ipation equation is -46,165. The results from estimating the
participation equation for married women are very similar to the results presented previously for
single women. Age, again, has a positive ard significant effect on participation in all three
sectors. The education variables continue to have the strorgest effects in the formal sector
(however, all of these effects are weaker than those for single women). Unearned income
continues to have a significantly negative effect on participation in all three sectors. Childrea in
the 0-2 age group significantly decrease the probability of part’- ipation in all sectors and children
in the 3-5 age group decrease the probability of being a foninal sector employze.

The regional results, again, show that women in the Northeast, the Northwest, and Rio are less
likely to be in the formal sector than women in the South and that women in Sao Paulo are less
likely to work in formal sector. While most of the racial results found for single womea hold
true for married women, gn important difference is that the high increase in the probability of
an Asian single woman being self-employed does not hold for married Asian womea. In fact,
there is no significant difference between the probability of Asian women and white women being
self-employed (this difference was close to 20 percentage points for single women). This result
likely reflects that married Asian women are helping their husband’s with ti-eir businesses (they
are unpaid family workers) rather than being self-employed themselves.

There are two additional variables included in the married women’s participation equation - the
busband’s wage and the husband’s self-employment status. The husband’s wage (expected to
increase the reservation wage and decrease the probability of participation) has a strongly
significant and neative effect on participation in all three sectors. If her husband is
self-cmployed, the ;. *bability of a8 woman being an employee in both the formal and informal
sectors falls while the probability of being self-employed increases hy two percentage points.

The Table 4.8 presents the results from replicating the simulations foz single women using the
results from estimating the married women’s participation equation.

The probability of participation increases until age 40 in the formal and informal s2ctors and thea
begins to fall while in the self-employment sector, the probability continuously increases with age
through age 50. Formal education, again, has strong negative effects on the probability of being
a non-participant and strong positive effects on the probability of bein;: a formal employee.
‘While a woman with no formal education has a 77 percent probability of b:ing a non-participant
and a six percent chance of being a formal employee, a woman with a grai :ate education has a
three percent probability of beirg a non-participant and a 48 percent change of working in the
formal sector. Higher levels of education also have significant effects in increasing infor.na:
employment. However, the effects are relatively negligi. .* in self-employn-ent.

Among married women, mulatto women are the most likely to be non-particip:nts, Black women
have the highest probability of the four racial groups of working in both the »rmal and informal
sectors while Asian women still have the highest probability of being self-eraployed (however,
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Table 4.7
Participation Results, Married Women N=50,452
Formal Informal Self-
Employees . Employees Er ~yed
Constant -6.387 -4.853 -5.943
(31.297) (21.28) (27.583)
Age . 0254 .0097 0127
2508 1774 .1933
(23.029) (14.739) (17.81)
Age-Squered -.0004 -.0001 -.0001
-.0034 -.0023 -.0023
(24.302) (15.2049) (17.258)
Some Primary School 0638 -8102 .0001
527 . =-.0280 .0830
(8.163) (.4960) (1.741)
Primary - Level 4 0334 0048 0107
.3082 .1255 17157
(6.676) (2.481) (4.175)
Primary - Level 8 0579 -.0021 006
.4992 .0715 .1506
(10.753) (1.100) (2-889)
Finished Secondary .1091 0944 -.0274
1.031 1.283 .0097
(20.744) (18.256) (-140)
College 0908 .1001 0196
9552 1.397 5050
(17.075) @1.2177 (5.328)
Graduste Educstion 1749 J1282 .1509
1.913 2.065 2.113
(3.583) G.797) (3.409)
Husbend Self-Employed -.0482 -.034 0191
-.4331 -.4640 .0842
' (11.795) (11.130) (2.481)
Husband's Wage (predicted) -031¢ -028 -0228
-.3456 -.4260 -.3365
(14.216) (17.515) (13.839)
Own Home -.0008 -0163 .0061
-.0202 -1913 .0410
(.652) (5.433) (1.193)
Bleck 0502 0473 0072
5106 .6678 2275
7.215) (9-002) (3.101)
Yia=/Mul-tto .0039 0219 0091
.0800 .2890 .1388
(2381) (7 565) (4.019)
Asign 0.0104 -0533 0084
-.1568 T -.6574 -.0052
(.799) (2.284) (.021)

~coetinuned



Table 4.7 (continued)
Participation Results, Married Womea N=50,452

Formal Informal Self-
Employees Employees Employed
Uneamed Ircome -017 -014 -0049
-.24 -2 -.101
(7.626) (6.781) (4.266)
# Children 0-2 -053 -0293 -.0164
=526 -.4654 -.3048
(16.817) (13.005) 077
# Childrea 3-5 -.0339 .0002 .0001
-.2879 -.0483 -.0494
(10.459) (1.632) (1.749)
# Children 6-12 -0209 0051 0066
-.1599 .0406 .0486
(9.913) (2.428) (3.215)
# Daughters over 13 -.0001 0024 -.0008
.0014 .0281 -.0050
(.063) (1.220) (.253)
# Sons over 13 -.0099 .0007 -.0035
-.0881 -.0114 -.0518
(4.275) (.547) (2.896)
Northeast -.0154 9138 0207
-. 1204 -.1572 1824
(2.965) (3.381) (4.368)
Sa0 Paulo .0023 0256 -.0302
-.0268 .2639 -.2957
(.583) 4.992) (5.171)
Rio de Janeiro -.041 -.0057 0117
-.3376 -.1143 -.0571
(5.899) (1.713) (:94)
Northwest -.0084 0001 002
-.0588 -.0093 .0091
(1.695) (.195) (-201)

Note: Absolite t-ratios in psrenthesis.

while single Asian women have 43 percent probability of being self-employed, this probability
is Icss than 11 percent for married Asian women).

If a woman’s husband is self-employed, the probability of hir being 2 non-participant increases
from 64 to 70 percent. While a self-employed husband decreases the probability of being a formal
or informal sector worker (from 15 percent to 11 percent and from 10 percent to 7 percent,
respectively), it increases the probability of a woman herself being self-rcployed (from 10
percent to 12 percent), Married women from Rio de Janeiro are the most likely regional group
not to participate in the labor force; women from the South have the highest probability of being
formal sector workers; women from Sao Paulo have the highest probability of working in the
informal sector; and women in the Northeast are the most likely grovp to be self-employed.
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Table 4.8
Multinomial Logit Simmulations, Married Women N=50,452
Noa- Formal Informal Self-
Participai: Employee Employee Employed
Age=20 71.5. 10.2 6.8 5.5
Age=30 61.9 18.3 10.1 9.7
. Age=40 57.2 19.2 11.0 12.7
Age=50 €°.2 12.5 9.3 12.9
No Schooling 7.3 6.1 7.3 9.3
Some Primary 73.7 9.9 6.8 9.6
Primary - 4 69.3 12.7 7.2 10.8
Primary - 8 62.7 18.9 7.0 11.3
Secondary 41.1 34.8 16.6 1.5
College 19.5 42.8 31.8 5.9
- Graduate 32 47.5 413 8.0
Own Home - Yes 66.2 14.5 8.8 10.4
Own Home - No 65.1 14.6 10.5 9.8
Black 56.4 19.7 13.6 10.3
Mulatto 721 12.9 4.6 10.5
Asian 64.1 14.5 10.6 10.7
White 67.6 14.2 8.4 9.9
Husband Self-Employed - Yes 70.1 11.2 7.1 11.6
Husband Self-Employed - No  64.1 15.9 10.3 9.8
Kids 0-2 = 0 62.7 16.3 10.3 10.7
Kids 0-2 = 1 723 11.2 7.5 9.1
Kids 0-2 = 2 80.0 7.3 52 7.4
Kids 3-5 = 0 64.7 15.8 9.3 10.2
Kids 3-§ = 1 68.0 124 9.4 10.2
Kids 3-5 = 2 70.9 9.7 9.3 10.2
Kids 6-12 = 0 65.0 16.4 8.9 9.7
Kids 6-12 = 1 66.0 14.2 94 10.4
Kids 6-12 = 2 66.8 12.2 10.0 11.0
Northeast 65.9 13.9 8.2 12.1
Northwest 65.8 14.6 9.5 10.1
South 65.1 15.5 9.5 9.9
Sao Paulo 65.1 15.1 12.3 7.4
Rio 68.5 11.6 8.9 11.0
Sample Means 65.8 1£.3 9.3 10.6

The probability of being a formal sector worker falls from 16 percent to 11 percent with the first
child aged 0-2 in the household and to seven percent with the second child. The number of
children aged 0-2 also decreases the probabilities of informal and self-employment but at a much
smaller rate. The number of children aged 3-5 also decreases the probability of formal sector
participation (from 16 percent to 12 percent for the first child and to 10 percent for the second
child) but have no significant effects on the probability of being in the informal sector or
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self-employed. While the number of children aged 6-12 had little effect on single women’s
employment, their presence again decreases the probability of a married woman working in the
formal gector. However, children in this age group also have a positive effect on informal gector
participation and self-employment.

6. Earnings Functions

Table 4.9 presents the results from estimating the earnings functions for single women and
married women, The earnings functions are estimated as Mincer equations with the natural log
of wages regressed on levels of the independent variables. The first thres columns are resu’ts
from estimating the sectoral wage equations for single women and columns four through six ure
the results from estimating the sectoral wage equations for married women. These resul.s are
corrected for selectivity using the invessc Mill’s ratio for the multincimial logit model presented
in Section 3. The standard errors have been corrected for the use of an estimated inverse Mill's
ratio. The OLS results are presented in Appendix Table 4A.3 for comparison. Because the
selection term is significant in most of the equations, the selectivity corrected resuits are used for
discussion and the calculstions of discrimination to follow.

The selection term i3 strongly significant in the formal and self-employment sectors for single
women and in both the fcemal and informal secters for married women. Consequently, in these
cases, the selection correction was needed to get consistent estimates of the earnings functions.
Predicted experience has a positive and significant effect on wages in all three sectors for both
single and married women (except self-employed single women). For single women, the rate of
return of a year of experience is approximately thres percent in the formal sector, four percent
in the informal sector, and one percent in self-employment. Married women enjoy slightly higber
returns to expcrience at five percent in the formal sector, four percent in the informal, and three
percent in self-employment. The relationship between experience, however, is not linear as the
squared terms are negative and significant in each equation.

The racial variables are also significant in many cases. Among married women, black women
make 16 percent less than white women in the formal sector, eight percent less in the informal
sector, and 15 percent less in self-employment. The results are gimilar for single black women
as they make 23 percent, three percent, and 16 percent less, respectively, than white single
women. These ~2sults suggest that there appears to be more discrimination against black women
in the formal and self-employed sectors than in the infinTal employee sector. Mulstio women
also make significantly less than white women in all three scctors (21 percent, nine percent, and
14 percent less, respectively, for married women and 15 percent, eight percent, and 10 percent
less, respectively, for single women). While married Asian women make significantly more than
white women in self-employment (56 percent), this results does not hold among single Asian
women.

There also are regional differences in the earnings functions for both single and married women.
In the Northeast, both groups make less in all three sectors than in the South (the reference
region). In the formal sector, married women in the Northeast make 35 percent less and single
women make 27 percent less and in the informal sector, married women make 46 percent less
and single women make 36 percent less. Both groups make 39 percent less in self-employment
in the Northeast than in the South. However, in Sao Paulo, women make more (from 23 to 47
percent more) in all three sectors than they would in the "other South.” In Rio de Janeiro and in
the Northwest, there are some regional differences but they are not across the board as in the
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. -Tabled.®
Sectoral Wage Equations (Corrected for Selactivity)
Single Womea " Married Women
Informal Self- Informal Self-
Formal Wago Employed Formal Wage Employed
Constant -.gg)zl -} . slg é.g};ls -é. g) -g.g‘{) -.g‘sz
Selection Term ammba.§3 e Y %o Gk G55k @ oo
(3.79) a.11) @32 4.45) (4.56) (1.63)
Experience (age-educ-6) .0268 .0407 .0069 L0567 0427 0320
(5.17 (5.56) (669)  (12.9) (10.2) (5.34)
Some Primary 2533 L3347 2222 .1298 2486 2180
@21 (5.33)  (3.48) 67  (6.10) (4.94)
Primary - 4 2294 2779 2737 .2928 .3240 .3559
(4.85) @4.45)  (4.41) 8.77 9.06) (9.68)
Primary - 8 5124 5836 5416 4891 .5913 .4180
(10.31) 6.66)  (6.17) (14.8) an (8.76)
Finished Secondary .5530 .6492 .2390 .6169 .6372 .5337
(10.64) (6.80)  (2.08) 17.5) az.7n (8.48)
College .8455 .726 .6407 .7987 1818 7751
(17.83) (9.96)  (4.36) (27.0) (20.5) (.39)
Graduate 3202 .2863 -.2158 7144 219 -.1126
2.01) (.903) (.459) (5.56) (1.89) (-380)
Black -.2253 -0291  -.1605 -.1563 -.0843 -.1498
(3.713) (.385) (1.79) 3..32) (1.67) 2.32)
Asian 5215 L2205 -.482 .0954 -.041 .5566
(2.42) 4770  (1.05) (-803) (213) 2.52)
Indian/Mulatto -.1465 -.0778 -.1043 -,2060 -.0938 -1372
4.47) (1.66)  (2.03) .41) G.73) (4.89)
Northeast -.2710 -.3642  -.3887 -.3447 -.4645 -.3919
(6.50) (6.39) (6.24) (10.0) (15.1) (10.5)
Northwest .1281 .0270 -.0367 1178 .0431 1827
(3.18) (.464) (.540) (4.45) (1.35) 4.€2)
Szo Paulo .3501 3924 ,4663 2326 2835 2541
' (7.591) (4.575)  (4.806) 7.91) (8.19) (5.03)
Rio de Janeiro 02726 .0473 .0012 -.0260 0260 -.1142
(.530) (.080)  (.019) {.699) (.587) (2.16)
F-Statistic 190.14 139.44 51.73 40894  397.95 165.99

Note: Absolute t-ratios in parenthesis

other two sectors. The regional results indicate that labor demand conditions differ across regions
and that barriers to migration do exist which are preventing the equalization of wage rates across
regions.

Because of the manner in which ¢ aducation lJummy variables are constructed (see Section 4),
the total effects of sducation earnings are preseated in Table 4.10 for single women and married

women,
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Table 4,10
Percentage increase in eamings by education
Formal Informal Self-
Employees Employees Employed

Single Women -

Some Primary Schkool 253 335 222
- Primary - Level 4 482 613 496

Primary - Level 8 .994 1.197 1.038

Finighed Secondary 1.547 1.846 1.277

Finished College 2.393 2517 1.918

Graduate Work 2.713 2.858 1.702

Married Women

Some Primary Sckool 13 .25 22

Primary - Level 4 42 57 .58

Primary - Level 8 .51 1.16 1.00

Finished Secondary 1.53 1.80 1.54

Finished Collégs 2.33 2.58 231

Graduate Work 3.04 2.85 220

Education has strong effects on earnings in all three seclors. A married woman who finished
primary school makes 91 percent more than her uneducated counterpart in the formal sector, 116
percent more than an uneducated co-worker in the informal sector, and 100 percent more than
an uneducated competitor in self-employment. These effects continue to increase, in most cases,
through graduate work and a woman (married or single) who does graduate work can make
approximately 200 to 300 percent more in each sector than if she had no education.

Surprisingly, the effects of education are highest in the informal sector. The incremental returns
in the formal sector do not overtake those in the informal sector until the college level is reached.
The total effects in the formal sector do not exceed those in the informal sector for married
women until the graduate work level is reached and they never do for single women. This is
largely due to relatively low returns to the introductory levels of education in the formal sector.

There are two important points to note when comparing the effects of education across seciors.
First, women who work in the formal sector are more likely to receive benefits and social
security. Consequently, some of the effects of education in the formal sector may be in the form
of benefits (i.e., a promotion includes health benefits or increased vacation time) and these
additional effects are not captured by the eamnings functions, Secondly, wages in the formal sector
are subject to government regulations such as minimum wage laws and wage indexation.
Consequeatly, the wage paid in the formal sector to an educated woman may still be higher thin
the wage in the informal sector because the base wage is higher in the formal sector.

7. Discrimination

As discussed in Section 2, there are eamings differentials between men and women in this
Brazilinn sample, Married wemen make 70 percent of the male wage in the formal sector, 85
percent of it in the informal sector, and 70 percent of the male wage in self-employment. These
differentials are similar to the racial differentials in that the highest racial differentials for black
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and mulatto women compared with white womea weze in the formal and self-employment sectors.
It would be interesting to explain how much of the sex earnings differential is explained by
different endowments and how much is unexplained or due to labor market structures.

The standard Oaxaca (1973) decompositiop permits us to estimate these two componeats of the
sex wage differential. The decomposition is written as:

In(wage,) - In(wage) = Xb.-5J + b.(X, -X) Q)
= X.0.-b) + b(X_-X) @

where the Xs are the endowments and the bs are the coefficients from the estimated earnings
functions. The two equations sre alternative representations of the decomposition and neither is
preferred over the other. However, because we are dealing with index numbers, the two
equations will not produce equivalent results. The first term in the decompositions is the amount
of the differential attributed to the labor market rewards or unexplained factors. This term is
often interpreted as the amount of the differential due to discrimination. The second term is the
amount of the differential attributable to differences in endowments.

Table 4.11 presents the decompositions of the sex earnings differentialg into the percentage points
attributable to differences in endowments and the percentage points due to discrimination. The
numbers in parenthesis are the percentages of the total explained by each component.
Discrimination appears to be slightly higher in the formal and self-employment sectors than in
the informal sector.

Table .12
Decomposition of the Eamings Differentials
Rewards Endowments

Formal Sector

Equation 3 24.3 (81%) 5.7 (19%)

Equation 4 26.7 (89%) 3.3 (11%)
Informal Sector

Equation 3 10.8 (72%) 42  (28%)

Equation 4 11.3 75%) 37 (25%)
Self-Employment

Equation 3 24.8 (83%) 52 (17%)

Equation 4 35.2 (84%) 4.8 (16%)
(100% of differential)

8. Conclusions

Labor force participation rates of both single end married women have increased since the
Stelcner et al. (1991) study using 1980 data. In 1989, 34 percent of married women were
working for pay and 62 percent of single women were wage earners. However, the increases
in participation have not been proportionally distributed across the three identified market sectors.
Between 1980 and 1989, the percentage of masried women who classified themselves a8
employees increased while the percentage who considered themselves to be self-employed ell.



112 Waomen's Employmens and Par in Latin America

The opposite occurred among single women. The number of single woman employees fell and
the number of self-employed single women increased.

The results from estimating the multi-sector participation equation reinforce many of the
hypotheses concerning the determinants of the probability of participation. The theoretical model
shows that the important determinants are those variables which influence the wage, the variables
which affect the reservation wage and the proxies for the costs of participation across sectors.
Age and education, human capital variables expected to increase the offered wages, were found
to have positive effects on participation in all sectors. The effccts of education are the strongest
in the formal sector. Tke proxies for wealth - unearned income, owning a home, and the
husband’s wage - which increase the reservation wages are found to have, as expected, negative
effects on participation across sectors. The most important costs of participation, childcare costs,
have the strongest negative effects on formal sector participation. This result supports the
hypothesis that formal sector work and childcare are less compatible than work in
self-employmeat or the informal sector.

In estimating the sectoral wage equations, it is necessary to correct for sample selectivity. The
selection correction is significant in many cases indicating that OLS results will be biased.
Education and }.edicted experience have significant and positive effrcts on earnings for men,
single women, and married wu.uen. Although, it was expected from the participation results,
that the highest returns would be paid to education in the formal sector, the highest returns are
paid in the informal sector especially at lower levels of education. Despite the high returns to
education in the informal sector, women with more education are more likely to participate in the
formal sector. It is important to note that although the returns are higher in the informal sector,
the overall wage paid to a highly educated woman may still be higher in the formal sector
because the returns in the formal sector may be added to a higher starting base wage. The base
wage may be higher in the fornial sector because of the existence of labes unions, minimum wage
laws, and other government regulations in the formal sector. It is also important to note that this
discrepancy in returns may be due to non-monetary returns to education in the formal sector such
as increases in benefits and better working conditions.

As dircussed in Section 3, the differentials between male and female wages changed little between
1980 and 1989. In 1989, the sample indicates that women in the formal and self-employed
sec’ors make 70 perrent of their male counterparts. In the informal sector, :he differential is less
as women make 85 percent of the male wage. The decompositions of the wage rates in Section
7 suggest that discrimination is a more important source of the earnings differentials between men
and woraen than differences in male and female endowments. In the formal and self-employed
sectors, between 81 and 89 percent of the wage differential is attributable to discrimination while
in the informal sector 72 to 75 percent of the differential is due to dixcrimination.
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Appendix 4A
Male Partidpation Equation and Earnings Functions

As discussed in the text, a husband’s wage is assumed to be a determining factor in a woman’s
participation decision. However, because not all husbands in the sample work for pay and
because of endogeneity problems, husbands’ wages must be predicted before estimating married
women’s particips "‘ondecisions. Consistently estimating wage equations to be used for prediction
requires several steps:

1. Estimate the multi-sector participation equations for males. The sectoral
definitions are assumed to be the sams for men and women and are outlined

in Section 2.

2.  Calculate the inverse Mill’s ratios - one for each individual for each sector.,
See the enuation for the inverse Mili's ratio in Section 3.

3.  Estimate the wage equations including the appropriate inverse Mill’s ratios as
regressors.

4. Use the resulting coefficients to predict a wage for each individual in each of
the three sectors.

5.  Usc the wage of the sector in which the individual is most likely t/ participate
as that individual’s wage or market value of time.

The following tables present the results from estimating a muhinomial logit participation
equation and the results from estimating the three sectoral wage equations for the male subsample
(with and without a selectivity correction) respectively. The log likelihood from estimating the
participation equation for men is -61,829.
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Appendix Table 4A.1
Sectoral Participation Equation, Mea N=58,000

Formal Informal Self-
Employees Employecs Employed

Constant 1.458 2.950 1.504
(7.5%9) (14.86) (7.892)
Age .1048 0412 .0956
(13.401) (5.096) (12.573)
Agoe-Squared -.0020 -.0013 -0.0017
(25.567) (15.382) (22.519)
Some Primary School .3652 -, 2666 0968
(7.46) (5.159) (2.045)
Primary - Lovel 4 133§ -.2605 -.1318
¢ 57) (5.060) (2.848)
Finished Secondary 4433 .3936 0121

(5.297) (4.161) .13)
College 1.029 1.249 .8338
(9.845) (10.976) (7.219)

Graduate Education 3.396 3.335 2.553
(3.817) (3.673) 2.675)

Urban 4657 -1.163 -1.456
(9.700) (23.687) (31.675)
Own Home -.2201 -.5645 .3131
(5.799) (13.845) (.812)
Black -.0783 .1442 -.4906
(1.129) (i.919) (6.616)
Indisn/Mulatto -.0089 .1392 -.0753
(-238) (3.398) (1.975)
Asian .3009 -.5276 .638§
(1.273) (1.552) (2.638)
Unearned Incoms -.0006 -.0006 0006
(25.337) (17.318) (19.753)
Northeast -2742 1616 .2009
(6.083) (3.266) (4.414)
Sao Paulo 0297 -.2411 -.2930
(.579) (3.896) (5. 244)
Rio de Janero -.2836 -.1182 -4737
4.72) (1.684) (7.042)
Northwest .1689 6624 .4931
(3.333) (12.002) 9.517)

Note: Absolute t-ratios in parcalscecs.
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- Appendix Table 4A.2
Multi-Sector Wage Equations, Men N=58,000

ivi (0) 91
Informal Self- Informal Self-
Formal Wage Employed Formal Wage Employed
Constant -.5264 -.7638 -.1548 -0331 -3943 -.0529
(9.96) . 70) (1.33) (.999) (8.91) (1.03)
Selection Term 5097 1571
(1.1) (zm (1.99)
Experience (age-educ-6) 0458 .0421 0332 .039% .0375 0298
26.7) (15.5) (11.1) (24.5) (16.9) (12.3)
Experience? -.0006 -.0006 -,0005 -.0004 -.0005 -.0004
(19.6) (13.21) (10.1) (16.3) (16.1) (12.7)
Some Primary 3142 2454 .2821 .3an 2467 2826
(15.1) (10.8) : (12.9) (15.3) (19. 9) (13.0)
Primary - 4 3341 .3399 3441 .2101
2L.1) (14.9) (9 73) L7 (14. 6) (.88)
Primary - 8 4316 501 4683 4344 4988 4681
5.9 (16.3) (14.3) (25.6) (16.3) (14.9)
Finished Secondary 5456 .4938 .3089 S48 4926 .3062
(21.8) (13.2) 6.92) 21.7) (13.2) (. 86)
College 7457 .7539 .678 .7451 .7538
@11 (19.8) (12.9) (37.1) 19.8) (129)
Graduate 2447 0704 2613 2389 .0596 259¢%
‘ @9) (:432) (.746) 2.849) (-366) (.742)
Black -.3071 -.1083 - 2453 -.3078 -.1086 - 2441
(12.8) G 4) (. 2) (12.8) (3.40) (6.19)
Asian 1628 1801 2576 1315
2.49) @. 35) 1 29) .74y (132 (1.29)
Indian/Mulatto -.1944 -0731 - 1884 -.1963 -.0735 -.1885
(16.3) (4.29) (10.7 (16.4) (4.28) (10.8)
Northeast -.1626 -.216 <178 -.256 -.3207 -.1746
© (10.8) (10. 2) (8.4) (10.9) .97 8.27
Sao Pauio 2401 3457 .2390 2644 .3448
(15.5) (8 70) (11.5) (15.9 8.69) (11.4)
Rio de Janeiro -.1479 0011 -0717 -.1446 .0068 -.0699
\7.50) (.031) (1.83) (.32) (202) (1.79)
Northwest : .1098 .109 .1651 .1056 1076 .1627

(742) (499 0.23) (7.12) @“.92) 0.1

8. muwmwamofnwmumm
Note: Absoluts t-ratios in psreathcais
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Appendix Table 4A.3
OLS Estimates of Wonw="s Multi-Sector Eamings Functions
—Jinglo Women Mamied Women
Informal Self- Informal Self-
Formal Wage Bmployed Formal Wsge  Employed
Constant - 0731 -.9355 -.3957 -4124 ~.T261 ~.4540
(659 (7.19) 2.25) (. 28) (11.08) 4.91)
Expericnce (ago-oduc-6) 0208 0376 -.0125 0342 .0288
. (4.20) (553) (l ‘5) (12 19) ¥.15) (5 39)
.00 (3-90) (l 31) (3-72) (5.33) (4 92)
Somo Primary 2330 3278 1922 .2034 .2051
(3.35 . 25) (3.01) Q. 74) 5.149) 4.89)
Primary - 4 231 2621 .2708 2939 3576
“.mn (4 39) 4.21) (8.19) (8.35) 0®. 53)
Primary - 8 S064 5824 5353 4508 5418
(10.18) (6. 6‘) (6.07) (14. 08) (11.92) (8.809)
Finished Secondary 5433 1986 .5570 5130
(10. “) . 75) (. 77) (17 33) (11.79) (8.598)
College 7622 7566 .7383 .7601
(17 3) (9.78) @. 47) (26.93) (19. 95) (®.35)
Graduste 3158 2854 -.3378 .6883 -.0970
(1.95) (.858) (.360) (5.35) (1. 66) (.283)
Black -.2439 .=.0401 =.2067 -. 2067 -.144 -. 1649
. 0‘) (-537) 2.31) 4.51) (2-95) 2.62)
Asisn =471 .1101 5743
(2-37) (-573) (1.43) (.85) ( 0“) @.61)
Indisn/Mulatto -, 1556 -.1324 -.2156 -.1058 -.1395
(4 75) (l 85) 2.59) (9.88) 4.218) (457)
Nottheast -.3517 -3174 -.3299 -.4480 -.3871
(5 99) (6.39) (5.26) (1253) (4 65) (10. 45)
Sa0 Panlo 3320 4617 2429
(7-52) @.61) 4.7 (8.274) (8 333) (5 089)
Rio do Janeiro 0537 .0z43 -.0043 -0005 -.107®
( 690) (.688) (.318) ¢ 116) (1)  (.059)
Nosthwest .1401 0321 -.0173 0536 .1870
(347 (4.61) (.253) . oa) (1.68)  (4.75)
P-Statistic 188.8 139.36 51.73 432.14 419.76 176.29

Note: Abeohite t-ratios in parenthesis.



References

Alderman, d. and V. Kozel. ."Formal and Informal Sector Wage Determinatior in Urban
Low-Income Neighborhoods in Pakistan,” Living Standards Measurement Stwdy Working
Paper No. 65, World Bank, 1989.

Blau, D.M. "A Model of Child : “utrition, Fertility, and Women's Time Allocation,” Research
in opulmtion Economics 5:113-135, 1984,

Cornia, G.A., R. Jolly, and F. Stewart, Adjustment with a Human Face. Oxford: Clarendon
Press, 1987.

Edwards, A. Cox. “Brazil: The Brazilian Labor Market in the 1980s,” World Bank, Country
Operations Division, Country Department 1, Latin America and Caribbear Regional, 1997.
Office, mimeo.

Hay, J.W. “Occupational Choice and Occupational Earnings: Selectivity Bias in a Simultaneous
Logit-OLS Model," unpublished Ph.D. dissertation, Yale University, 1980.

Heckman, J.J. “Sample Selection Bias as a Specification Error,” Econometrica 47,1:153-161
1979. '

Hill, M.A. “Labor Force Participation of Married Women ia Urban Japan,® Ph.D. dissertatiox ,
Duke University 1980.

Hill, M.A. "Fcmale Labor Force Participation in Developing and Developed Countries -
Consideration of the Informal Sector,” Review of Economics and Statistics 63,3:459-468,
1983. '

Hill, M.A. "Female Labor Supply in Japan: Implications of the Informal Sector For Labor i orce
Participation and Hours of Work," The Journal of Human Resowces 24:143-161, 1988.

Jaffe, A.J. and K. Azumi. "The Birth Rate and Cottage Industries in Underdeveloped Countries,”
Economics Development and Cultural Change 9:52-63, 1960.

Lee, L.F. "Generalized Econometric Models with Selectivity," Eco. omrtrica 51:507-512, 1983.

Maddala, G.S. Limited-Dependent and Qualitative Variables in Econometrics. Cambridge:
Cambridge University Press, 1983.

117



McCabe, J.L. and M.R. Rosenzweig. "Female Employment Creation and Family Size,” in P.
Ridker, ed., Population and Develoyment: The Search for Selective Interventions.
Baltimore: The Johns Hopkins Unixersity Press, 1976.

McFedces, D. "Conditional Logit Aralysis of Qualitative Choice Behavior,” in P. Zarembka
(ed.), Frontiers in Econometrics. New York: Academic Press 1973.

Mincer, J. Schooling, Experience, and Earnings. New York: Columbia University Press, 1974,

Oaxaca, R. "Mule-female Wages Differenctians in Urban Labor Markets,” International
Economic Review 14:693-709, 1973.

Paes de Barros, R. and S. Varindas. "A Carteira de Trabalho e, as Condicoes de Tratalho e
Remuneracao dos Chefes de Familia no Brasil,” IPEA, 1987.

Sedlacek, G.L., R. Paes de Barros, and S. Varandas. "Segmentacao Mubilidade No Mercado de
Trabalho Brasileiro: Uma Analise Da Regiao Metropolitana De Sao Paulo, " in Perspectivas
Da Economia Brasileira - 1989 )}PEA/INPES, 1989.

Smith, S.K. "Determinants of Female Labur Force Participation and Family Size in Mexico
City,"” Economic Develrnment and Culiural Change 30,1:129-152, 1981.

Stelcner, M., J.B. Smith, J.A. Brelaw, and G. Monette. "Labor Force Behavior and Earnings
of Brazilian Women ard Men," in this volume, 1991,

Tiefenthaler, J.M. "A Multi-Sector Model .. Temale Labor Force Participation and Wage
Detecmiration: Empirical Evidence from Cebu Island, Philippines,® unpublished Ph.D.
dissertation, Duke University, 1991.

Trost, R. and L.F. Lee. “Technical Training and Earnings: A Polychotomous Choice Model with
Selectivity,” Review of Economics and Statistics 66:151-156, 1984.



S

Is There Sex Discrimination in Chile?
Evidence from the CASEN Survey

Indermit S. Gill

1. Introduction

The aim of this study is to determine the extent of and components of the earnings differential
between men and women in Chile’s formal sector. We hesitate to call this earnings differential
*labor market discrimination” since the study does not seriously attempt to explain this gap.!
But there is little doubt thay wns gap exists. Figures 5.1, 5.2 and 5.3 graph the schooling-, age-
and tenure- earnizgs profilez of Chilean men and women in 1987. These graphs reveal the
existence of significant male-female earnings differentials across all schooling, age, and tenure
levels.

These figures are a graphic but inaccurate representation of the true earnings differentials
between men and women. They are inaccurate because: First, there may be interactions between
the various components of human capital-schooling, job tenure and general work experience—~
so that simple correlations between any one of these components and earnings may be misleading,
especially for purposes of comparison across sexes. Second, the numbers are based upon
earnings reported by working men and women, who may not be unbiased samples of their
respective populations. As a result of this sampling bias, calculations of returns to human capital
(of working men and women) cannot be generalized to all men and women, hence limiting the

! The word "discriminstion® is fraught with misunderstanding. Boulding (1976) writes:

“The history of the word itself is a strange one as it has two almost entirely opposics meanings, cas
very good and one very bad. On the good side, it means a correct appraissl of complex issues e=2
valuations, &8 in the expression *a discriminating taste.” A person who has a discriminating tasts is
supposed to be able to reject what is meretricious and to discount what is only superficially either attractive
or repellant, and is thus able to exercise true judgment...

At the other ead of the scale the word discrimination in & bad sense means precisely the opposite
of the discriminating taste, that is, a failure to make correct judgments, especially of other people. The
consequence of discrimination in the bad sense, then, is illegitimate differences, that is, differences in the
treatment or rewands of different individuals which are not in accord with some standard of equity.®

The definition of a standard of equity is essentinl for any study that sttempts to measure
discrimination. In the cass of gender discrimination, givea the biological differences between the sexes,
it is particularly difficult to agree upon a seasible standard.
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Figure 5.1
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Figwre 5.2
Age snd Primary Income
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applicability of studies relying on rates of return calculations to propose subsidization of schooling
or job training.?

Later sections of this chapter correct for both these problems. Human capital earnings functions
using all three measures of skill are estimated to calculate returns to each of these coniponents
(see Mincer 1974). The sample selectivity bias is corrected using a now familiar method proposed
by Heckman (1979). The male-female earnings differential is thea divided into two components:
The segment due to lower endowments of human capital of women, and the sezmeat due to lower
returns to the human capital of women (See Oaxaca, 1973 for details).

Schooling levels are lower for working men than women, the gender gap in job tenure is small,
but working men are older than working women, and hence men have greater (potential) work
experience. Thus composite human capital endowments are roughly the same for men and
women. Much of the earnings differentials then must be explained by differential returns and/or
unobserved ability.

The plan of this chapter is as follows. The next section provides a brief overvisw of the labor
market in Chile. Section 3 discusses the characteristics of the data used in this str.dy: Information
from the National Socioeconomic Survey (Encuesta de Caracterizacioa Socioeconomica Nacional,
or CASEN) of Chilean households conducted in 1987. Section 4 examines the determinants of
female and male work participation. Section 5 uses the results of work participation regressions
to adjust for sample selectivity in analyzing the determinants of earnings of workers. Section 6
uses these earnings regressions to compute the components of the earnings differential between
mea and women, dividing it into the part due to market structure and the part due to observable
human capital differences. Section 6 also offers partial explanations for the gender differential
in returns to human capital based on male-female differences in the industrial and occupational
distribution of employment. Section 7 concludes the paper.

2, The Chilean Labor Merket

Chile is a relatively developed labor market in terms of life expectancy, degree of urbanization
(usually associated with advanced health and education systems), and literacy rates. Tsble 5.1
shows some key indicators of development for Chile, Latin America and the Caribbean, and tho
United States. Chilean health and schooling levels seems to lie about halfway between Lstin
American and United States® levels. Paradoxically, this is not reflected in corresponding
differences in per capita income.?

For the purposes of this study, the interesting comparisons are those of male-female differences
in schooling earollments end labor force participation. There are almost no gender differences
in schooling investments. Howcver, women constitute only about 28 percent of the labor force,

2 There are other problems with thess graphs. Reported eamings do not represeat trus refurns to
human capital where part or all of output is self-consumed. These skill-eamings profiles can also be
interpreted as approximating unobeerved sbility-camings relationships: sce Willis & Rosen (1979). Thees
problems sre not addressed here,

5  Such discrepancies between human capital and incoms is the subject of the *Humsn Developmant
Report® (UNDP 1990), which proposes an sverage of indicators of income, health and education ss aa
index of development. For some theoretical shortcomings of this index and their resolution, see Gill and
" Yalls (1990).
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Tabls 5.1

Inéicstors of Development:
Chile, Latin America & Caribbess, and the USA

Source® Indator USA Latin Americs Chils
& Ceribbean

w GNP Per Capita (1988 USS) 19,840 1,840 1,310
H Human Development Incex (19870 0.96 0.84 0.93
W Urbanization (1988 %) 74 gs
H Life Expectancy at Birth (1988 Years) 76 72
Males 72 64 é8
Females i/ 70 75
H Literacy Rates (1985 %) 86 &3 98
Males ‘ 8§ 97
Females 81 97
W Secondary School Enrollment (1988) 98 £ 70
Males o7 €7 [
Females ] 73
H Women in Labor Force (1988, % of LF) 41.5 26 28.3
w Share in GDP (1988 %)
- Agriculture 2 ]
- Industry (Manufacturing) 3322) kv 39(24)
= Services &5 3 52
H Share in Employment (1985-87 %)
- Agriculture 3 25 20
- Industry ie 17
- Sexvices 78 57 63

a. H denotes Human Development Report, UNDP (1990).
W denotes World Development Report, Wozld Bank (1990).

b. The Human Development Index consists (roughly) of s egually weighted average of per capita income (op-
coded), adukt Eeteracy and life expectancy & birth. The index varics botwoen 0 and 1. GDP shares  for Chils

80 female labor force participation nis less than hauf of the smale participation rate. These numbers
highlight a peculiarity of the Latin American labor market: Female work participation rates have
not increased in step with education, as they have in other parts of the world. Female labos
force participation rates are, however, closely correlated with the share of the services sector in

GDP and employment, a vgocaﬂc&n_oeo:w

The question posed by these correlations are: Why, in the face of rapid equalizstion of education
and health levels across the sexes, have femals labor force participation rates not increased to
levels observed in %Ew&%»?gg&agagﬁ

participation rates may be key to designing policies that aim to improve the status of women in
developing countries.

3. TheDaia

Table 5.2 lists means and standard deviations of the key varisbles used in the study. The sample
consists of about 63,000 individuals sged 14 to 635 years in 1987.
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Provincial varistions in most varisbles sre glmost entirely accounted for by the degres of
urbanization, with the possible exception of Santiago.* This is in sharp contrast to the patterns
described for Brazil in Stelcner, Smith, Breslaw and Monstte (1992). In this study, therefore, the
rural-urban dividé will be used (in one form or another) in both the work participation and the
earnings regressions. No decomposition by province is nacessary if rural-urban differences have
already been taken into consideration.

As expected, male participation rates are higher than female rztes. Rural women participate less
than urban women, urban men participate less than rural mea. The result for males can be
explained simply by the higher school enroliment rates for urban sreas. Schooling levels are
higher in urban "areas, which is not surprising. Marriage rates are the same in both rural and
urban areas and across sexes. But more women are heads of household in urban areas, chiefly
due to the larger fraction of separated women in urban areas. Both household size and sumbes
of workers per housebold are higher in rural aress, the latter probably due to the production
structure of family farms. Fertility rates, reflected by the ratio of the number of children o
household size, are also higher in rural areas.

Comparizons accoss age groups indicate that rural-urban gaps in schooling have narrowed over
time: For both males and females, rural-urban schooling ratios are about 50 percent for people
aged 51 to 65 ,ears, and increase progressively to about 80 percent for the youngest age group
(14 to 20 ye «s). The rural-urban age distribution is relstively constant over time, 0 that there
seems t0 be no age bias in migration to urban areas.

Male-female schooling gaps have narrowed over time, to the extent that women aged 14 to 30
years are marginally more schooled than males in 1987. There does not seem to be much
difference between the sexes in the trends in the type of schooling. This makes Chile an
interesting case study for examining whether work participation and wage differentials persist
evea whea pre-employment human cepital endowments are the same across sexes. Tenure levels
(number of years spent working at the current job) continue to be higher for males. The rural-
urban difference between tenure for working women is greater thsn for working men, probably
reflecting differences in industrial composition of employment both between sexes and region
of residence,

4. Determinants of Work Participation

The: decision on whether to work in the market depends on both market wage, W, and
reservation wage, W* , If W > W*  the person works. Thus,

P = (W, W) M
+ -

whumkuonmevdul:ifthepmnpuﬁcipmhﬂlehbosm and 0 if the person
does not.

4 The data wero analyzed for each of 3 provinces. Work participstion, income, schooling, tamrs
levels, age, and household characteristics (marital status, sire, depeadency ratio, eic.) soem to vary
proportioaately with the degres of urbanization of the labor force in the province,
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Table 5.2
Means (and Standard Devistious) of Variables: By Region
FEMALES MALES

Varisble Total Urban Rural Total Urban Runal
LF Participation Rate 0.212 0.296 0.138 0.663 0.642 0.760
(Fraction) (0.45) 0.46)  (0.35) (0.47) 048  (0.43)
Primary Income 20045 20885 11142 30673 34498 14885
(Chilesn $/Month) (26553)  (27332) (1316900) (50684)  (53646) (31363)
Household Income 55548 60232 28903 53566 58656 30259
(Chilean $/Montt) (79187)  (83087)  (42846) 7365T)  (17997)  (41845)
Schooling 8.811 9.272 6.190 9.050 9.711 6.024
(Years) (4.09) (398 (3.72) (4.20) @09 (3.52)
Age 33.653 33.821  32.693 33.296 33.418 32737
(Years) (14.17) (14.13)  (14.33) (14.14)  (14.14). (14.19)
Texure 5.267 5.403 3.558 r.421 6.592 5.733
(Years on Current Job)  (7.17) (7.19)  (6.49) (8.43) 847  (8.29)
Fraction Married 0.478 0.473 0.508 0.504 0.515 0.45¢
(0.50) ©0.50)  (0.50) (0.50) (0.50)  (6.50)

Fraction Cohabiting 0.036 0.03§ 0.043 0.036 0.035 0.039
(0.19) (©.18)  (0.20) (0.19) 0.18)  (0.19)

Fraction Separated 0.045 0.048 0.021 0.020 0.021 0.014
(0.20) 0.2) \0.14) (0.13) ©.149  (0.12)

Fraction Widowed 0.050 0.052 0.040 0.014 0.015 0.013
0.22) 0.22)  (0.20) 0.12) 012  (0.11)

Peaction Single 0.391 0.392 0.389 0.427 0.414 0.484
(0.49) 0.49)  (0.49) (0.50) (0.49)  (0.50)

_ Fraction Hshold Head 0.105 0.111 0.068 0.507 0.512 0.482
(0.31) ©031)  (0.25) (0.50) (0.50)  (0.50)

Hoxsehold Size 5.107 5.054 5.607 5.222 5.117 5.584
(Number of Members)  (2.18) @15 @47 (2.19) 214 (249
Workers in Household ~ 1.627 1.626 1.637 1.738 1.702 1.903
(Number) (1.12) 1y  (L17) (1.16) 1.13) (129
# Children: 0-5 Yrs 0.626 0.601 0.764 0.589 0.572 0.668
(Number) (0.85) (0.82)  (0.98) (0.83) (©.81)  (0.92)
# Children: 6-13 Yrs 0.615 0.582 0.806 0.606 0.575 0.744
(Numbez) (0.84) ©0.81)  (0.99) (0.84) (0.80)  (0.97)

Note: Primary income is mouthly income from main job.
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Market wage W depends upon stocks of producti e skills - human capital — such as schooling
and job market experience, and the state of the labor market —- regional and infrastructural factors
— which determines the reward to these skills,. Reservation wage W* depends upon the
productivity in activities other than labor market work. For both men and women, it may
depend upon the returns 0 further investment in human capital, which may require full time
school attendance. Thus, for example, reservation wage rates will be higher for students who
have begun studies toward a degree but have not yet obtained a diploma. W* also depends upon
household characteristics such as the number of (young) children and other dependent relatives,
and on housebold wealth.

Table 5.3 reports the resulss of probit estimations for the work participation functions (equation
1 above) of women and men aged 14 to 65 vears.® Table 5.3 also reports the percentage change
in the probability of participation ("%Deriv"), evaluated at the means of the right-hand-side
variables. The results indicate that:

1.  Higher schooling levels are positively associated with the probability of
participation, except when the years of schooling indicate incomplete programs of
study (8 to 11 years for both females and males, and 13 to 15 years for males).

2.  The age profile of participation is inverted U-shaped. The profile for males is more
curved than for females.

3.  Married and cohabiting women are less fikely to work than those who are single or
separated. Married and cohabiting men are more likely to work than separated or
single men. This result is consistent with the theory that marriage allows males and
females to specialize in tasks, and females have a comparative advantage over men
in household production.

4.  Being a household head is positively correlated with the probability of participation
for both men and women.

5. Higher household income (total income of other members of the household)
increases the likelihood of work for women, btut decresses it for men. The result
for women is somewhat puzzling,

6.  Holding constant household size and the number of children, increases in the number
of workers increase the probability of participation for both women and men.
Holding corstant the total number of household workers and children, increases in

household decrease the probability of participation for bth women and men.

7.  The more young children there are in the household, the lowes the likelihood of
participation of women, but the greater the probability of men working. Older

3 Many functional forms were fitted. The results do not change significantly, so the most easily
interpretable form is reported.
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children have similar but weaker effects on decisions to work.® There is o
evidence that older female children are substitutes for adult females in household
tasks,

8.  Rural women participate less than urban women; urban men participate less than
rural men.

Using the probit regressions in Table 5.3 and Appendix Table SA.2, we conducted simnlations
of the effects of schooling, age, marital status, and household characteristics on female
participation probabilities. Results of the simulation exercises are reported in Table 5.4 below.

Regsozs jor not working. Table 5.5 reports th - reasons for not working. Naturally, the sample
consists of those individs. ‘s for whom W= > W. A short description of the table is that womea
who do not work cite working at home, in rchool, and retired (in that order) as the most
important reasons, and men who do not work ace in school, unemployed, or are retired (in that
order).

Appendix Table SA.1 reports the reasons for not working by sex, marital status, and age group.
Married, cohabiting and widowed women overwhelmingly cite household work as the reason for
not working in the market (with "Retircd™ being the only other important reason for sbout 25
percent of non-workers aged more than 50 years). Single and separated women do not work
because they are in school (when they are young), or because of household work (for all ages).
More than 10 percent of single women aged 21 to 40 years also list unemployment as a reason
for not working.

Prime aged men who are married, cohabiting and widowed and who do not work are geaerally
unemployed (actively looking for work). Older non-workers are pensioners. Single men whe do
not werk are in school (age groups 14-20 and 21-30 years), or unemployed (age groups 21-30,
3140 and 41-50 years), or physically unable to work (age groups 3140, 41-50 and 5167
years).

Following Killingswerth and Heckman (1986), the error term in the work participation equation
can be divided into three components: The error term due to differences in tastes (utility
function errors), the errors due to unaccounted-for differeaces in budget constraints, and the
errors due to discrepancies between observed and optimal decisions. This last errcr is more
important for men, since “Unemployed” as a reason for not working is more important for men
than for women. Such differences between the sexes make it inadvisable to attach a uniform
interpretation to the sample selectivity correction terms (inverse of the Mill’s ratio) for men and
women, since these are derived from the error term in their respective participation functions.
This problem is discussed further in the next section.

¢ To further examine the effocts of children oa the decision to work, examine the probit estimstes
of men and women by marital status listsd in Table A11.2 in the Appendix. For married and cohabiting
women, increases in the number of childrea lowers the probability of participation, especially if the sumbesr
of children are 0 to 5 years old. For single and separsted women, the number of children in the household
increases the likelihood of working. The number of children has no effect on the participation decision
of men, holding constant bousehold size and number of workers in the household.
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Table 8.3 )
Work Participaticn Probit Estimates: All Males & Females
Dependent Variable: Do you work? (Yes=1, No=0)

Mean of Dependent Varisble 0.272

FemaltaMales
Sandard Standard
Coefl. EBmror  RDeriv. Coeff. EBrror RDeriv.

Schooling: 8-11 Yearst 0.0145 0.0219 0.5 £0.0759" 0.0225 -2.6
Schooling: 12 Years 0.2659™ 0.0235 8.4 0.1176™ 0.0263 4.1
Schooling: 13-15 Years 0.2841" 0.0318 8.9 0.1885™ 0.0352 4.5
Schooling: 16+ Years 0.9990™ 0.0376 31.2 0.1828™ 0.032 -6.4
Age: 21-30 Yearst 0.0046™ 0020 31.4 12887 0.0255 44.7
Age: 3140 Years 12750  0.0321 39.8 1.5186™ 0.0359 527
Age: 41-50 Years 1.1497" 00350 35.9 1.2059 0.0391 41.9
Age: 51-65 Years 0.5966™ 0.0377 186 0.4275™ 0.0382 14.8
Marriedt £0.6520 0.0228 21.6 0.6077™ 0.0322 211
. Cohabitirg 0.6223* 0.0468 -19.4 0.6285™ 0.0548 218
Widowed 0.3843" 0.0436 -12.0 0.1697™ 0.069S 59
Sepanated 0.0662° 0.0408 2.3 0.4798™ 0.0630 16.7
Househild Head 0.3262™ 0.0319 102 0.2503 0.0324 8.7
Hoasehold Income 7.5¢-T 1.10-7 0.0 2266 2.0e-7 0.0
# Household Members 0.0262™ 0.0062 0.8 0.0441™ 0.0066 -i.5
# Household Workers 0.0618™ 0.0104 1.9 0.1479™ 0.0107 5.1
Boys: 0-5 Yrs 0.024T 0.0157 0.8 0.0631™ 0.0177 2.2
Girls: 0-5 Yrs 0.0034 0.C160 -0.1 0.0507" 0.0177 i.8
Boys: 6-13 Yrs <0.0053 0.0160 0.2 0.0368" 0.0173 1.3
Girls: 6-13 Yrs 0.0016 0.0158 0.1 G.52s 0.0173 1.0
Rural Dummy 0.3701™ 0.m61 -11.9 0.4906™ 0.0245 17.0
Corstant -1.2090™ 0.0363 -37.8 0.8458™ 0.0363 -29.4

Log Likelihood -16277.6 -14215.4

Chi-Square 5811.1 11025.2

Sample Sizo 32765 30887

0.663%

t The omitted s booling group is *0-7 years,* the omitted age group is °14-20 years," £nd the omitted

marital status class is *Single.®
® Indicates significance st 10 percent Jovel.
©  Indicates significance st S percent lovel.
== Indicates significance st 1 percent Jevel.
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Table 5.4
Predicted iiity of Pemie Labor P .o .
R ll,ofS' lation Execc )i articipation
a ' * " P lo I lP ' l il-
(Percentage)
0. Moean Participation Rate
All Women 21.22
Married Women Only 22.70
1. Completed Schooling
Oto7 Years 23.37
8t 11 Years 2.93
12 Years 32.47
131015 Years 3290
16 snd More Years 60.73
2, Apge
14 10 20 Years 8.00
21 t0 30 Years 34.49
31 t0 40 Years 44.34
41 10 50 Years 39.95
51 t0 65 Years 20.99
3. Mantal Status
Married 13.91
Single 40.77
4. Femalo Head of Household 37.78
5. Number of Children Aged 0 to § Years*
0 Children 28.59
1 Chid 297
2 Caiidren 18.03
6. Number of Children Aged 6 to 13 Years*
0 Chikiren 28.59
1 Chid 25.75
2 Children 23.07
7. Rural Residence 17.93

a Simulation based on results for probit regressions for Masried, Cohabiting and Widowed Women reported in
Appeadix Table SA.2.
Note: Interoopt is adjusted to make predicted probabifity equal to mean probability.
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Table 8.5

Reasons Sor not Working: 1y Sex and Marital Status (%)

Married, Cohsbiting Scparated Total

& Widowed = __&Single

Women Men Womea  Mea Women Men
1.  Looking for Pirst Job 0.16 0.60 391 8.4% 1.6 6.36
2.  Uncmployed 1.06 30.38 517 1038 2.66 -15.78
3. Houschold Work ’ 88.38 3.7 5.4 1.57 6171 2.17
4. Studying 0.55 217 4835 64.15 19.14 47.40
5.  Retired (Pensions, ctc) 7.36 45.00 2.69 212 5.58 12.71
6.  Rentier 0.13 0.34 0.09 0.06 0.11 0.13
7.  Unable to Work 1.56 9.78 i 6.12 232 711
8. Temporarily Insctive 0.60 6.3 0.70 1.60 0.64 296
9.  Other Reasons 0.21 135 033 5.55 0.25 441

Total Observations 14,956 2,669 9,516 7,208 24,472 9,877

5. Earnings Functions

The problem of sample selectivity. Earnings data are available only for working women and
men, that is, individuals with W > W*. For people who have the same wage, W, working men
and women have smaller W* than those who do not work. For individuals with the same
reservation waze, W*, working women have relatively high market wages, W. Because of both
these differences, working men and women are unrepresentative of ths male and female
populations. and policy inferences derived from regressions for workers may be invalid both for
nonworking rien and wom=e and for working men and women.

The problem can be interpreted, alterratively, 2s:
1.  sample selectivity bias, or

2.  a problem of omitted relevant variables in estimating the human capital earnings
function (equivalently, of simultaneous equations bias), or

3.  a problem of truncated data, since we do not observe (offered) wages for people
who do not work.

Following Killingsworth and Heckman (1986), let the work participation decision be: -
P=Wo+Ro+u ‘ @
where P = 1 if the individual works, 0 otherwise, W is the market wage, R is a set of variables
that determine the reservation wage W*, and u is the error *2rm. The human capital =arnings
function, which determines the market wage, is:
W=XB8+v ®

 where X is the matrix of observed buman capital variables (schooling, tenure, general work
experience, etc), S is the vector of returns to these variables, and v is the error term.



Estimates of 8 obtained by estimating equation 3 by ordinary least squares will be biased, since
some of the factors that make women more likely to work may also be factors that make them
extraordinarily high or low wage earners, That is, v it likely to be correlated with X, which also
datermines wages.

A way out of this problem is to 2stimets the work participation equation 2, using X as an
inateement for W (since W is observed only for workers, but X — schooling, age, tenure, etc.—
is observed for everybody), and including R to easure identifiability. Then, the unexplained part
of P is a compcsite index of unobserved characieristics that are relevant for the decision to
work. A summary measure of these unobserved attributes is A, the inverse of the Mill’s ratio.
A is then included 28 a regressor in the earnings egquation,

W=X8+a+e, 0
wtich provides measures of 8 that are free of selectivity bias.

A is an {averse, monotoric function of the probability of participation. Therefore, the value of
M must be grester for ma-workers than {or workers.” A negative valus of « in equation 4
impiies that the unubserved attritutes that make workers earn nmousually high wages are also
attributes that meke it less likely that the individua] will in fact work. A positive value means
that unusually high paid weekers cre thoss whose reservation wages are low, making it more
likely for then: to be in the market.

It is commonly argred that sample selectivity is & more sericus problem for women. The
argiment i thst while only women who have umisually large amounts of market skills work
outside the home, almost ail men work in the market, At least in Chile’s case, this argument is
seriously flawed. To ses why, take another Jook at Table 5.5. The reasons for not working
(other than atending school) are chiefly “Unemployment® for men and "Household Work® for
women. While the rcasons for not working are different, both can result in the samples of
workers being unreprerentative of their respective populations. The reasols that make
(employ:d) males bigizly paid relative to their obsesved human cipital levels may also be those
that make thein more (or less) Likely to be employed in the first place. Just as theory cannot help
s predict tho sign of « for womn, it Joes a0t belp us pred'cs the sign of o for men.

Becsuse of the sbove arguments, doth female 2nd male e2mingz fanctions were estimated using
the sample selectivity correction.

Results of earnings regreasions. A crippling limitation of the CANEN survey is that there is 20
infcrmstion on amount of Iabor supplied (hours worked per week or weeks worked per year).
All workers are assumed to supply the same amount of labor per time period. While this is &
patently absurd assumption, there was sicply 00 way out of this problem.

Tables 3.6 and 5.7 report the results of estimating equations 3 and 4 for women and men
respeciively. Odd-numbered columns repert results for equstion 3, while even-numbered
cvlumns are recults of fitting equation 4 to the data. The main resul‘s are:

7 The ratio of averags \ of workers ‘o that of non-workers must therefore be loss than 1. This ratio
is about 0.70 for women, and sbout 0.40 for men.



1.  Returns to schooling for males are about 13 percent, roughly 2 percent higher than
those for females. Adjusting for sample selectivity lowers the returns to schooling
for females marginally (by 1 or 2 percent), but leaves the returns to schooling of

males unchanged.

2.  Returns to potential work expericnce (Age-Schooling-6) are about 2 percent for
women and about 4 percent for men. The reason is that potential work experience
is a better proxy of job tenure for men than for women, who have more frequently

3.  Tenure-earnings profiles are steeper but more curved for womea. Evaluating the
returns to tenure for women and men at their respective means yields return3 oS
about 5 percent and 3 percent respectively. Due to higher multicollinearity betweea
tenure and potential work experience for men, the more meaningful measure of
returns to work experience is the sum of the returns to tenure and potential
experience. This is about 7 percent per year for both men and women.®

4.  The coefficient for Lambda is significant and negative in all regressions except those

including marital atatus dummies, and is slightly greater in magnitude for males.

-This implivs that sample selectivity is important for both men and women, though

one must be careful in interpreting this coefficient. For women, given the

information in Table 5.5, it implies that the unobserved characteristics that make

wemen high income-earners relative to their schooling and tenure levels, also make

them more likely to stay a2 home (or attend school). For men, a negative coefficient

for Lambda implies that unobserved attributes which make them better earners

relative to their schooling and tenure levels, also make them more likely to be
unemployed (or sttend school).

5.  Rural dummies are insignificant for women, but negative and significant for men.
This probably reflects the greater amounts of subsistence production in rural areas.
Tte results remain unchanged when the rural area dummy is dropped from the
regressions.

6.  Finally, incleding marital status in earnings regressions significantly lowers the
returns to schooling and to tenure for women, but leaves the coefficients for males
unaltered. Including marital status significently aiters the sampie selectivity
coefficients for both sexes: a for females triples in magnitude while remaining
negative, while that for males becomes zero (and statistically insignificant at the 5
percent level). Married men and women earn about 20 and 30 percent more

respectively than single workers.

8 Strictly speaking, tenure should not be included in the eamings regressions since it was not included
in the work participetion functions, and since it is simultencously determined with eamings. (Teoure is
observed oaly £z workers, 80 it cannot be included in the work pasticipation regression.) To correct for
both thoes problems, wo used instrumental variables tecknique instesd of ordinary least squares, with
quadretic " -ns of schooling and . po and their intersction as instruments for tegurs. These are poce
izstruments for ienure, eepecially for women, but they were the best ws could find. The reults do =0t
change significantly, s0 we report only the least squares regressions in the paper.



Table 5.6

Female Barnings Regressions
Dependent Varisble: Log (Primary Income)
1) 2 3) ) ) ©)

Schooling 0.1263 0.1187 0.1153 0.1084 0.1120 0.0835
(64.54)  (56.59)  (48.48) (41.19) (45.53)  (27.93)

Age-School-6 0.0292 0.0246 0.0191 0.0144 0.0141 -0.0057
(16.92)  (13.87) (8.37) (6.08) (5.82) (-2.14)

(Age-School-6) -0.0003 -0.0003  -0.0002 0.0002  -9.0002 0.0002
(-10.98) 1.7y (-5.36) (-3.22) (3.9)) (3.15)

Teaure 0.0552 0.0552 0.0535 0.0507
(18.39)  (18.39) (17.75)  (17.07)

Teaure? -0.0014 -0.0014 -0.0013 -0.0012
-13.85) (-13.75) (13.23)  (-12.05)

Married Dummy 0.1571 0.3793
(8.03) (16.08)

Cohabiting Dummy 0.0403 0.2287
0.82) 4.57)

Widowed Dummy 0.0649  0.1658
(1.66) (4.25)

Separated Dummy 0.0298 -0.0329
' 0.97) (-1.07)

Rural Dummy -0.0889 0.0247 -0.0208 0.0359 -0.0260 0.1267

(-3.42) (0.92) (0.67) (1.13) (0.89) (3.98)

Lambda (1) -0.0824 -0.0685 -0.1973
(9.85) (-7.26) (-16.51)
Constant 7.895 8.2153 7.9706 8.2607 8.0118 8.8962
(252.86) (182.78) (216.47) (152.26) (215.46) (135.96)
F-Statistic 1316.20 1081.65 759.41 662.51 466.33 461.65
Adjusted R 0.3253 0.3312 0.3530 0.3580 0.3591 0.3790
Sample Size 10,912 10,912 8,305 8,305 8,305 8,305

Means of Variables

Log (Primary In.ume) 9.4654 9.5668 9.5668
Schooling 9.3788 10.1467 10.1467
Age-Schooling-6 22.2929 18.2192 18.2192
Tenure 5.6325 5.6325
Married & Cohabiting 0.4147
Runl 0.0863 0.0738 0.0738
Lambda (Workers/Noaworkers) 0.7253 0.6928 0.6928

Notes: t-statistics in parentheses. Primary income is monthly income from maia job.
Odd numbered columns report results for equation (3) and even numbeced columns report results
for equation (4).



Table 5.7

Male Eamings Regreesions
Dependent Varisble: Log (Primary Income)
(1) ) ) “@ &) (6)

Schooling 0.1366 0.1338  0.1292 0.1262 0.1233 0.1231
(10060) (97.77) (83.26) (85.13)  (82.46) (82.11)
Age-School 0.0541 0.0426 0.0423 0.0317 0.0314  0.0301-6
“2.26) (21.66) (28.82) (18.15) (19.55)  (17.16)

(Age-School-6) -0.0006 -0.0004 -0.0005 -0.0003  -0.0004 -0.0004
¢-21.07)  (-15.31) (-l) 33) (-10.57) (-13.68) (-11.25)

Tenure 0.0347 0.0334 0.0333
m.82) m 33) (19.62) (19.58)
Tenure? -0.0006 <0.0006  -0.0006 -0.0006
(-12.33) (-11.52) (-11.18) (-11.07)
Married Dummy 0.2404 0.2214
17.23)  (13.09)
Cohabiting Dummy 0.0976 0.0784

G.713) (2.81)
Widowed Dummy 0.1181 0.1089
(2.58) 2.37)
Separated Dummy 0.0323 0.0169
0.92) (0.47)
Ruoral Dummy -0.1176 0.1581 -0.1114 0.1452 -0.0980 -0.1067
(-8.81) (-11.%9) (8.23) -10.50) (-1.27) (-7.52)

Lambds (A) -0.1020 -0.0890 -0.0191
(-13.39) -11.13) (-1.96)
Coustant 7.8561 8.1017 7.9531 8.17T7 7.9937 8.0397
(355.91) (282.54) (340.17) (265.20) (342.19) (243.18)
P-Statistic 341993 279249 2343.29 2037.93 1461.12 1328.82
Adjusted R? 0.371 0.376 0.400 0.40¢ 0.409 0.409
Sample Sizo 23,166 23,166 21,080 21,080 21,080 21,080

Means of Varisbhles

Log (Primary Income) 9.8031 9.8191 9.8191
Schooling 8.8696 9.0005 9.0008
Ago-Schooling-6 22.4708 21.0874 21.0874
Tenure - 6.8908 6.8908
Married & Cohabiting 0.6872
Runl 0.1950 0.2018 3.2018
Lambda (Workers/Nonworkers) 0.4144 0.3951 ©.3951

Nots: t-statistics in parentheses. Primary income is moafhly incomo from main job.
0dd numbered columns report results for equation (3) and even numbered columns report results
for equation (4).



To understand these results, let us first examine the rationale for including marital status in these
regressions. In almost every country, married people are observed to earn more than similarly
skilled single workers. One explanation is that attributes that lead to a person marrying and
staying married may be correlated with h. gher unobserved job skills. Another explanation is that
men who are high wage earners have greater incentives to marry, due to increased specialization
afforded by marriage.” Women who are married and nonetheless work may be those with very
high market wage, W, relative to their reservation wage, W*.

The importance of marital status. In any case, it seems that the interaction between marital
statug and sample selectivity is not fully captured by marital status dummies. To further examine
this issue, we computed separate probit work participation regressions and earnings fuactions
for four groups: Married, cohabiting and widowed ("married”) females, and males; and single
and separated ("single”) females, and males. These results are reported in the Appendix as Table
5A.2 (probit participation results), and Tables SA.3 and 5A.4 (female and male earnings
regressions).

The main results of these earnings regressions are that:

1. While the returns to schooling, potential work experience, and tenure are roughly
the same for married and single women, the returns to all three forms of human
capital are higher for married men than for single men.

2. Selectivity coefficients for women are negative for both groups, but sample
selectivity is greater for married women. That is, the same unobserved attributes that
make women better earners than their schooling and tenure levels warrant, are more
likely to make narried women stay away from work than single women.

3.  The selectivity coefficient for married men is negative and significant, while that for
single men is positive and small. This implies that the unobserved characteristics that
make men higher income-earners than their schooling and tenure would suggest, also
make it less likely that married men in fact work, while making it more likely that
single men work. These magnitudes can easily be explained: While married men
who do not work are either retired or unemployed, single male non-workers are
mostly in school.

6.  Accounting for the Earning Differential

The Oaxaca decompositicn. Table 5.8 presents the Oaxaca decomposition of the earnings gap
between men and women. The primary result is that all of the higher earnings of mea can be
explained in terms of higher rates of return to human capital. Women appear to havs higher
endowments of human capital than men, than their earnings would indicate. Market structure
rewards male skills more than seemingly comparable female skills. Some analysts would
interpret this as evidence that the “purest” form of discrimination — that the market rewards
females less than males for the same skills — explains all of the earnings differential. This result
is robust to the choice of index type.

?  See Cornwel! and Rupert (1990) for a test of these alterative hypotheses using United States dats,
sad the implications of their results for the treatment of marital status in earnings regressions.
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Table 5.8
Accounting for Earmings Differentials: The Osxaca Decomposition
(All Numbers are Percentages)

Norm: Male Wage Functica Female Wage Function

Components: Coefficients  Endowments  Coefficients  Esdowments W/W_

1. All Women and Men

Using Equations 114.9 -14.9 113.7 -13.7 713
without Tenure

Using Equations 116.8 -16.8 118.2 -18.2 7.6

with Tenure '

Using Equations 102.6 2.6 93.0 7.0 77.6
with Texure &

Marital Status

II. Married Women and Men

Using Equations 107.7 1.7 103.2 -3.2 65.3
witoout Tenure

Using Equations 112.5 -12.5 111.5 -11.5 7.3
with Teaure

NOI. Single Women and Mea

Using Equations 177.8 -77.8 155.7 -55.7 96.3
without Tenure

Using Equations 152.1 -52.1 136.3 -36.3 987

with Teaure

Notes: Male Wage function as Discriminatory Norm:
Cocfficients Componcnt = X( B .- B,), Endowments Component = B (X.-X).

Female Wageo function a3 Discriminatory Norm:
Cocfficients Component = X_( B .- B,), Endowments Component = B (X,-X).
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Table 5.9

Labor Force and Eamings by Sex and Industry

Percentage Labor Force Eamings
Industry Females Males FM Females  Males F/M
Agnculture & Fishing 8.02 32.37 0.25 15.56 18.11 0.86
Mining 0.40 4.28 0.09 41.07 43.95 0.93
Maufacturing 13.00 14.38 0.90 16.88 32.84 0.51
Coastruction 0.98 9.57 0.10 28.53 23.36 1.22
Commerce 20.06 11.66 1.72 20.20 32.81 0.62
Services: Govt. & Financial 8.04 1.71 1.04 32.56 50.52 0.64
Services: Hhold & Personal ~ 25.57 5. 4.58 9.79 21.55 0.45
Services: Social & Commumity 21.08 5.4 3.88 31.57 48.03 0.66
Transportation & Utilities 2.17 8.63 0.25 35.26 36.19 0.97
Not Elsewhere Classified 0.67 0.68 1.00 27.73 43.49 0.64

Total Number in Sample 9,152 22,985 10,912 23,166

Noto:  Eamings are Monthly Eamings in Thousands of 1987 Chilean Dollars (US$1 approximately equal to C$219).

Table 5.10
Avenage Schooling, Tenure and Age by Industry
Industry Schooling Teaure Age

Femalo Male Female Male Female Male
Agriculture & Fishing 149 6.20 227 5.78 29.84 34.05
Mining 11.91 9.09 8.39 7.95 35.27 36.58
Manufecturing 9.70 9.56 5.63 6.51 4.4 35.00
Constructioa 11.66 7.90 6.12 5.21 31.78 37.96
Commerce 9.93 9.67 4.98 6.55 35.40 35.82
Services: Govt. & Fincial 1214 11.36 4.89 6.82 32.82 3594
Services: Hhold & Personal 7.33 8.70 3.78 7.36 32.57 36.78
Secvices: Social & Community  13.55 13.04 8.20 8.77 35.02 37.16
Transportation & Utility 11.68 9.69 7.48 7.06 33.50 37.02
Not Elsewhere Classified 10.37 10.89 5.12 5.35 32.62 3294
All Workers 9.38 8.87 5.63 6.89 34,37 36.09
All Non-Workers 8.4 9.26 0.76 0.68 33.37 26.66
Total Number in Sample 32,676 32,0678 9,249 23,035 32,675 32,078

Notes: Schooling is Highest Grade Attained (in Years).
Tenure is Number of Years Worked at Current Job.
Age is in Years.
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Table 5.11
Lsbor Force and Esrnings by Sex and Occupstion
Percentage Labor Force BEamings

Industry Females Males F/M Females Males FM
Professional & Technical 17.07 1.44 2.29 39.73 73.18 0.54
Managers & Proprietors 0.14 0.66 0.21 180.42  168.94 .07
Administrative Persnanel 15.68 9.14 1.72 32.30 49.47 0.65
Traders & Veadors 15.24 8.62 1.77 20.91 31.58 0.66
Service Workers 32.92 7.14 4.61 11.16 17.87 0.62
Transport Workers 1.0¢ 11.03 0.10 28.12 23.50 1.20
Non-Precision Workers 14.60 35.98 0.41 12.43 14.80 0.84
Armed Forces Personnel 0.02 0.99 0.04 51.56 44.66 1.1
Not Elsewhere Classified 0.39 0.38 1.00 26.54 2341 1.13

Total Number in Sample 9,152 22,985 10,912 23,166

" Notes: Eamings aro Monthly Eamings in Thousandsof 1987 Chilean Dollars (USS1 spproximately equal to C$219).

Table 5.12
Aversge Schooling, Tenmre and Age by Occupst on
Occupation Schooling Teaure Age
Female  Male Female  Male Femnis  Male
Professional & Technical 14.78 14.85 8.62 8.68 34.68 37.08
Managers & Proprietors 14.42 12.59 i1.55 15.25 40.26 45.32
Administrative Penonnel  12.65 11.27 5.89 7.80 32.37 35.99
Traders & Vendors 9.86 9.56 5.1: 7.02 35.23 36.62
Service Workers 7.57 7.95 3.98 4.92 33.96 35.78
Transport Workers 9.87 8.31 5.10 6.25 31.31 36.04
Non-Precision Workers 8.20 6.2 4.88 5.86 34.37 34.16
Precision Workers 8.99 8.11 2 5.91 33.49 36.03
"Armed Forces Personnel 12.00 11.09 3.53 12.11 34.43 33.93
Not Elsewhere Classified 9.55 9.85 5.60 7.11 31.92 32.06
Non-Workers 8.24 8.88 0.76 0.65 33.48 26.51
Total Number in Sampls 32,676 32,078 92,49 23,035 32,675 32,078

Néqu: Schoofing is Highest Grade Attained (in Years).

Teaure is Number of Years Worked st Current Job.

Age is in Years,

However, the wage differential is entirely due to the differential between the earnings of married
men and women, For single men and women, the gender earnings differential is insignificant.
This is a stronger finding than other studies which find that "discrimination® (Jifference in
coefficlents) is—as expected—much less for single than for marriad wockers. In this paper,
because information on hours worked is not available, marital status is likely to pick up some of
the effect of differences in hours worked by men and women; it is likely that hours worked in
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the market differ significantly for married men and women, but are roughly equal across sexes
for single workers.

Possible explanations. Before this earnings differential between married men and women (of
about 6000 Chilean dollars per month) is deemed due to discrimination, it is useful to examine
the labor market further. The main argument against the discrimination view is that having the
same amount of market skills is not enough to ensure that earnings are the same: It is the use to
which these skills are put that determines the returns. To examine this question, a logical first
step is to strdy gender differences in the industrial and occupational composition of employment.

Table 5.9 lists the industrial composition of female and male employment and their mean
earnings. Females are concentrated in non-financial services, commerce and manufacturing, out
of which only household and personal services is an extrzordinarily low paying sector. Males are
relatively more dispersed, though about one third of all males work in agriculture and fishing.
Except in construction, females earn less than their male counterparts in all sectors, with the
largest differentials existing in household services and manufacturing (one dominated by women
axd the other by men).

Table 5.10 lists industry means of schooling, tenure at current job and age. While working
women are generally more schooled than working males, they have less tenure, and are younge .
Given these levels of human capital across sectors, the earning differentials in manufacturing,
social and community services, and commerce seem particularly unjustified. The diverse nature
of these three sectors also rules out production function explanations of gender gaps in earnings.

The occupational distribution of female and male employment ratios and earnings (Table 5.11)
clearly shows that occupations in which women are concentrated (Professionals, Administrative
Personnel, Traders, and Service Workers) are also those that have the Jowest female-to-male
earnings ratios. Table 5.12 shows that these occupations have the smallest differences in
schooling and the largest male-female differences in tenure and/or age. There is n0 occupsiion
where the schooling advantage of women is not offset by tenure and age advantage of mea.

These tables suggest that there are large positive interactions between schooling and work
experience (both job-specific and general). The nature of female human capital seems to prevent
it from obtaining market returns that are separately due to either schooling or tenure, since
average tenure is generally smaller for women, both across sectors and occupations.

7. Discussion
This paper analyzed the determinants of work participation and earnings for women and mea in
Chile. Chile is an interesting case stucy since male-female differences in health and the levels and

types of schooling are not large, but gender differentials in earnings remain significant: The
average female worker earns about 30 percent less than the average male.

The main results are:

1. Provincial variation in key labor market variables is explained almost eatirely by the
extent of urbanization of the province.

2.  Sample selectivity bias is important for married and single women and married men,
The interpretation of the sample selectivity coefficient in the earnings regressions is,
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however, different for these three groups, since this depends upon the reason for not
participating in work. For married, cohabitating and widowed women, the reason
for non-participation is household work, for single and separzted women it is both
household work and schooling, and for married men it is unemployment or
(premature) retirement.

3.  Most of the earnings differential is due to lower returns to the observed components
of human capital of women, especially schooling. The rate of return to schooling is
about 2 to 4 percent lower than that of males.

4.  These results can be interpreted to mean that the Chilean labor market discriminates
against women. The occupational and industrial composition of female and male
human capital and earnings suggests, however, that the returns to schooling are an
increasing function of general and job-specific work experience. Since work histories
of females are likely to be different from those of men, the results can also be
explained in terms of intrinsic differences between female and male human capital.

This study suggests that in studying labor market phenomena, especially for women, it would be
more fruitful to concentrate on the collection and analysis of more refined work experience data,
than on the issue of sampling bias of observed work histories.
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Appendix Table 5A.1
Reasons forl ¢ Working: Females, by Marital Status and Age (percent)
Age Group (Years) 1420 21-30 3140 41-50 5165 All
Married, Cobabiting & Widowed Women

1. Looking for First Job 1.04 034 003 007 0.03 0.16
2. Unemployed 069 133 170 0.8 0138 1.06
3. Household Work 94.10 9533 94.69 9093 7146 88.38
4. Studying 32 114 014 023 005 0.55
S.  Rotired (Pensions, etc.) 000 031 153 555 2336 1.36
6. Rentier 000 002 006 037 0.13 0.13
7. Unable to Work 000 043 068 126 4.12 1.56
8. Temporarily Inactive 0.17 005 028 04 016 0.21
9.  Other Reasons 017 005 028 040 016 0.21

Total Observations 576 4,138 3,521 3,010 3,711 14,956

Single & Separated Women

1.  Looking for First Job 3.19 815 051 000 000 3.91
2. Unemployed 1.60 1166 1562 620 3.42 517
3. Household Work 20.41 5520 69.27 66.67 45.05 k1% )
4. Studying 73.26 1758 0.00 000 0.00 48.35
5.  Retired (Pensions, etc.) 0.05 057 424 1318 3118 2.69
6. Renatier 0.00 004 0.17 026 Li4 0.09
7.  Unable to Work 1.17 478 798 1059 13.50 3.52
8. Temporarily Inactive 0.14 132 170 284 152 0.70
9.  Other Reasons 017 070 051 026 0.19 0.33

Total Observations 5,733 2,281 589 3%7 526 9,516
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Appendix Table 5A.1 (conti med)
_Reasons for Not Working: Males, by Marital St tus and Age (percent)

1420 21-30 31-40 41-5¢ 51-65

Age Group (Years) All
Mazixied, Cohabiting & Widowed Womnen

1.  Looking for First Job 571 299 057 0.00 0.00 0.60
2. Unemployed 20.00 5597 6229 37.23 13.24 30.35
3. Household Work 570 647 17.14 411 204 3.78
4. Studying 4571 1020 029 000 0.00 2.17
5.  Retired (Pensions, etc.) 571 249 943 389 68.7 45.00
6.  Rentier 0.00 0.00 0.57 0.00 0.49 0.34
7.  Unable to Work 28 597 629 1082 1155 9.78
8. Temporarily Inactive 857 1294 1229 8.4 282 6.63
9.  Other Reasons 5711 29 114 043 113 1.35

Toal Observations s 402 35 462 1,420 2,669

Single & Separated Mea

1.  Looking for First Job 7.80 1356 150 000 0.00 8.49
2.  Unemployed 359 27.33 39.50 2538 1641 10.35
3.  Household Work 120 203 350 538 3.8 1.57
4. Studying 80.24 31.59 1.50 000 0.51 64.15
5.  Retired (Pensions, etc.) 002 131 750 21.54 4564 2.12
6. Rentier 000 000 0.0 1.54 103 0.06
7.  Unsble to Work 2.00 1114 3500 3538 2667 6.1z
8. Temporarily Inactive 062 360 500 846 3.5 1.60
9.  Other Reasons 454 94 650 231 308 5.55

Total Observations 5157 1,526 200 195 7,208
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Appendix Table 5A.2
Work Participation Probit Estimates: By Marital Status
Depéndent Varisble: Work? (Yes=1, No=0)

Females Malcs
Married, Widowed  Single & Married, Widowed  Single &
& Cobabitating Separated & Cohabitating  Separated
Schooling: 8-11 Years 0.4224 0.11897 0.00808 -0,20683™
Schooling: 12 Years 0.36884™ 0.16961~ 0.14062~ 0.01207
Schooling: 13-15 Years 0.79838™ -0.10329* 0.14190 0.49557
Schooling: 16+ Years 1.44259™ 0.45249° 0.42136™ 0.2878
Age: 21-30 Years 0.33964™ 1.15493 0.44950™ 137922
Age: 3140 Years 0.57143™ 1.48150™ 0.59082™ 1.68564™
Age: 41-50 Years 0.44493™ 1.22799™ 0.31934™ 1.267417
Age: 5165 Years <0.02334 0.53017 -0.46811 0.87184™
Household Head 0.51807" 0.26280™ 0.36315~ 0.24247T
Household Income <7.400-7" 1.53¢-6™ 1.60e-6 -3.010-6™
# Household Members 0.02613~ -0.08746™ <0.00976 <0.06455™
# Household Workers 0.02693° 0.10835™ -0.02105 0.22930™
Boys: 0-5 Yrs ©0.17739™ 0.10984™ 0.03208 0.02584™
Girls: 0-5 Yrs 0.17139™ 0.17180™ 0.02820 0.04274
Boys: 6-13 Yrs <0.07520™ 0.07610™ 0.03875 0.02510
Qirls: 6-13 Yrs -0.09593™ 0.11423"° 0.02089 0.01749
Rural Dummy 0.44907 0.29074™ 0.30621  0.056517
Constant -1.28960" -1.06593" 0.39812™ 0.75933~
Log Likelihood -8902.2 -7030.7 -6836.9 -7169.4
Chi-Square 276.4 3612.8 1705.5 4701.3
Sample Size 18,844 13,921 17,053 13,824
Means of Variables

Participation Rate 0.2270 0.3309 0.8333 0.4527
Schooling 8.2736 9.5988 8.8207 9.3343
Age 39.9215 25.5215 41.2932 23.3692
Household Head 0.0989 0.1125 0.8667 0.0602
# Houschold Members 4.8804 5.4678 4.9116 5.5600
# Houschold Workers 1.3132 1.4105 0.7449 1.4844
# Children: 0-5 Yrs 0.7219 0.6004 0.7482 0.3920
# Chiidren: 6-14 Yrs 0.6413 0.5812 v.6608 0.5369
Rural Dummy 0.1564 0.1406 0.1635 0.2002
‘ Indicates significance at 10 percent level.
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Appendix Tabls 5A.3
Fomslo Burmings Regressions: by Marital Status
Depeadent Varisble: Log (Primary Income)
Married, Widowad Singte
& Cobabiting & Seperated

(13) (14) () (16) 1an (1%)
Schooling 0.1291 0.1024 0.0942 0.1149 0.1050 0.2902
45.84) (3016 (1943) (41.05). (35.06) (25.62)
Age-School-6 0.0161 0.0112 0.0015 0.0282 0.0130 £.0003
(5.63) 3.95) (0.38) (11.59) (4.38) (€.08)
(Age-School-6)? -,0002 <0.0001 0.0000 £.0004 -0.0001 N.0001
(-3.56) (-1.62) (2.63) 112)  (-1.37) (3.93)
Teaure 0.0564 0.0463
(13.13) (11.C8)
Teaure? <0.00)4 <0.001%
(9.4 (-8.28)
Rural Dummy <0.08954 0.0613 0.1508 0.1036 -0.0207 0.0882
(-2.39) 1.5) .89) 291) (0.5 ©.71)
Lambda () .2002 -0.1658 0.1137 D,1245
(-13.59) 8.6 (-8.91) {9.14)
Constant 8.1103 9.0018 8.9183 7.9659 8.4284 8.636¢
(149.02) (106.11) (75.10) (191.20) (127.01) (115.19)
F-Statistic 810.88 %6.32 .58 499.14 413.06 268.43
Adjusted R? 0.3633 0.3832 0.4014 02717 0.2825 0.2973
Sample Size 5,768 5678 kR 1, 5.23¢ 5,234 4,426

Means of Variables

Log (Primary Income) 9.54%6 .1222 9.3757 9.4291
Schooling 9.0533 10.2287 9.7254 10.0739
Ago-Schooling-6 278991 226173 16.3219 14.3201
Teaure 7.1827 4.25%1
Runal 0.0865 0.0638 0.0860 0.0628
Lembda (Workers/Nonworkers) .5054 0.7552 0.6038 0.5956

Notes: t-statistics in parcathcscs. Primary income is monthly income from main job.



Dependect Variable: Log (Primary Income)
Married, Widcwed Single
& Cohabiting & Sepasted
. (19) 20) 1) @) (23) (24)
Saooling 0.1353 0.1367 0.1283 0.115% 0.1161 0.1166
(82.40) (64.16) (73.88) (“5.60) (44.51) (40.73)
Ago-School-6 0.0436 0.0334 0.0174 1.035%0 0.0377 0.0394
(23.48) a.mn (8.23) 74.90) (13.06) (11.98)
{Age-Sche 1-0p -0.0005 <0.0c01 0.0001 ~),0004  -0.0005 40,0005
: (-1566) (213 2.13) 21 BN (-3.51)
‘Teaure 0.0358 0.C113
(18.73) 3.03)
Teaury -0.0005 <0.0002
(-10.57) (-1.76)
Rural Dumny 0.1567 0.3103 0.2546 £0.031 -0.0112 -0.0115
(9.15) 1697) (-15.87) (-1.13) (03 (.33
LazLda Q) 05094 052713 0.0173 0.0278
(-21.89) (-21.23) 1.62) 2.47)
Comicr 8.0727 8.3634 8.4987 8.076% 8.0147 7.9883
(7.49 75) 2ALI) (221.92) (213.39) (150.17) {139.00)
F-Statistic 1964.65 1490.19 635.94 509.39 345.42
Adjusted B3 0 3604 0.3789 0.4170 0.2643 0.2645 0.2704
Sample Size 16,006 16,096 14,575, 7,070 7,070 6,506
Means of Variables
Log (Primery Income) 9.9664 9.9804 9.4134 0.4415
Schooling 8.8607 9.0152 3.8908 8.9661
Age-Schooling-6 26,4388 24.8%5 13.0072 12.3514
Temure 8.4187 3.3192
Rural 0.1647 0.6638 0.2672 0.2759
Lambds (Workers/Noawork=rs) 6933 0.5388 04922 0.4828

Notes: t-statistics in parentheses. P<iacnry income s monthly income from roain job.



References

Boulding, K. "Towa:d a Theory of Discrimination.” in P. Wallace (ed.). Equal Employment
Opportunity and the AT&T Case. Cambridge, Massachusetts: The MIT Press, 1976.

Comnwell, C. and F. Rapert. "Unobservahle Individual Effects, Marriage and the Earnings of
Young Men." Working Paper. State Uriversity ~f New York a: Buffalo, 1990.

Gili, 1.S. and S.S. Bhalla, “Income Growth and Improvement in Living Standards.®
Mimeograph. Washington, D.C.: World Bank, 1¢90.

Heckman, J.J. "Sample Selection Bias as a Specification Error.” Econometrica, Vol. 47 (1979).
pp. 153-161.

Killingsworth, M.K. and J.J. Heckman. “Female Labor Supply: A Survey” in O. Ashenfelte - and
R. Layard (eds.). Handbook of Labor Economics. Vol. 1. New York: Elsevier Science
Publishers, 1986.

Mincer, J. Schooling, Experience and Earnings. New York: Columbia University Press, 1974.

Oaxaca, R. "Male-female Wage Differentiale ° "Irban Labor Markets." International Economic
Review. Vol. 14, no. 1 (1973). pp. 6. 1.

Stelcner, M.J., B. Smith, J. Breslaw and G. Monette. "Labor Force Behavior and Earnings of
Brazilian Women ard Men, 1980." This volume, 1992.

United Nations Development Programme. Hicnan Development Report. New York: Oxford
University Press, 1990.

Willis, R.J. and S. Rosen. "Education and Self-selection.” Journal of Political Economy
(supplemeat). Vol. 87 (1979). pp. $7-836.

World Bank. World Development Report. Washitgton, D.C.: Oxford University Press, 1990.

147



6

Labor Markets, the Wage Gap and Gender
Discrimination:
The Case of Colombia

Jaime Tenjo!

1. Introduction

Earnings differeatials between men and women have been d )cumented in a large number of
studies both for developed and developing countries. However, unlike the case of more advanced
countries?, very little work has beea done in developing countries to explain why men are
systematically paid more than women. In many earnings functions, for example, the introduction
of a dummy variable for sex has produced statistically significant coefficients that indicate sizable
differences in pay between men and women® but very little efort has been made to investigate
more thoroughly the source of this differential®, Rather, researchers have been more concerned
with explanations of differentials between regions (rural-urban), between sectors (modern-tradi-
tional or formal-informal) and between industries (agricul‘ure versus manufacture, etc). As
explained below, gender wage differentials can be associated with a number of factors such as
differences in productivity, working conditions, discrimination, etc. This paper is an attempt to
identify the degree to which these and other factors contribute to the explanation of the wage gap
between men and women in Colombia.

The structure of the paper is the following: Section 2 preseats a discussion of the reasons for the
existence of wage differentials in the labor market and the meaning of various forms of

! The author wishes to acknowledge the useful comments and support received from A. Berry,
P. Bowles, J. Newicn and the participants in the Development Workshop of the University of Toronto. The
efrors remaining ar> mine alone.

? A summary of the work done in developed countries in this area can be found in Gunderson
(1989).

®  For s summary of the most important findings of this type of saalysis in the cass of Developing
Countries see Fields (1980).

¢ Important exceptions are the contribution by Chapmaa and Harding (1985), by Gaanicott (1986),
and Schultz (1989).
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discrimination. Section 3 introduces 8 model to measure the earnings gap between men and
women and its composition. Sections 4 and 5 present the results of the estimation of the inodel
with Colombian data. In Section 6 a comparison with other country studies is made. Section 7
investigates some aspects of women’s 2ccess to high ~aying occupations. Section 8 summarizes
and concludes.

2.  Wage Differentials and Discrimination

As explained below, two types of discrimination can be identified: market discrimination and non-
market discrimination. Both manifest themselves in wage differentials but are generated in very
different ways. A brief discussion of these two forms of discrimination and the way in which they
are generated is important at this point.

Competitive markets. 1t is difficult to explain discrimination in the labor market under
competitive conditions. In competitive markets wage differences are either temporary or
“compensating differentials® that reflect differences in working conditions, workezs”
characteristics and preferences, or human capital endowments. If women prefer, say, safer jobs,
or have lesser amounts of human capital than men, they will, of course, earn lower wages.
However, in this case there is no discrimination in the labor market but compensations for
differences in productivity or working conditions’.

However, discrimination can exist outside the market and the result of it be reflected by the
market in the form of wage differentials in favor of men. For example, women could come to
the market with smaller human capital endowments than men because they do not have equal
access to the educational system®. Or it could be that the double role of being home-makers and
workers make women's investment in education less profitable than men’s. Women can also be
victims of social practices and prejudices that crowd them into “feminine® occupations (maids,
secretaries, teachers, etc). Wages in these occupations would be lower than if women could
compete with men in other occupations. Whatever the case, the competitive market reflects
discriminatory practices in the society, but is not the source of them. Discrimination takes place
outside of the market sphere.

Non-competitive markets. When non-competitive elements are recognized, the possibility of
discrimination in the market arises. The following are soms examples of market generated wage
discrimination:

1.  Market segmentation (formal-informal, modern-traditional, etc.) can occur along sex
lines. In this case wagc differentials between segments of he market coincides with
sex differectizls.

$  Beckes's (1957) theory of discrimination allows for the possibility of discrmination in competitive
conditions by introducing the assumption th«t producers waximizs their utility which is a functioa of profits
end the sex compositiou of his labor force. 'nder this arsumption the wage Ci.ferential against women is
the amount necessary to compensats the employer (or groups of infloential workers) for the disutility
produced by hiring one additionsl womes® rather than a maa.

¢ In most developing countries school enroliment ratios and the levels of educational sttainment are
fower for women than for men. See for examnle Najafizadeh and Mennerick (1988).



2.  Non-competitive firms may pay wages above the market wags rate in order to lower
labor turnover and have a continuous queue of workers avilable for work. The
rationing of these (well paying) jobs can be done on the basis of sex (favoring men
over women).

3. Discrimination can be generated by patriarchal attitudes of non-competitive
employers who can decide to pay higher wages to male employees because they
adhere to the belief that men have more economic responsibilities than women, or
that women are secondary eamers.

4. Information problems may be responsible for discrimination against women. For
example, job evaluation procedures can be gender biased or rely heavily on the
subjective opinions of male supervisors.

5.  Systemic discrimination against women can exist in the form of gender biased job
requirements (height or physical strength”) or access to the necessary networks that
facilitate the entrance into high paying jobs in the economy.

On the basis of the arguments above, two forms of discrimination can be identi{ied: Market and
non-market discrimination. Market discrimination exists when there is a systematic wage
differential that cannot be explained in terms of compensating differentials. Non-market
discrimination exists when social practices result in women entering the market in conditions of
disadvantage relative to men. In both cases discrimination manifests itself as wage differentials
but in the case of non-market discrimination the market oaly reflects the discriminatory treatment
of women in other areas of the society. In other words, market discrimination produces a
situation in which men and women are remunerated accorcing to different rules while non-market
discrimination is more likely to manifest itself in the form of different "productivity factors®
(endowments) between sexes.

3. A Model to Measure the Size and Composition of the Wage Differentials

The methodology applied here i well established in the literature®, The departure point is the
earnings function of the human capital theory. According to this theory the wage rate (W) of a
person i can be expressed in the fol.owing way:

In(Wi) = XiB + Ei 1

where Xi is a vector of explanatory human capital variables representing relevant characteristics
of individual i, as well as a set of dummy variables that reflect differences in working conditions
and characteristics of occupations; B is a vector of associated parameters and Ei is the ecror term
which is assumed to have mean zero and constant variance across the population. The model can

7 In some cases these requirements reflect legitimats noods of the job. However, in the modem
technological world pure physical attributes have become less important than attributes that can be acquired
through training. The retention of these requirements can serve the purpose of limiting the number of job
spplicants in order to reduce the cost of screening snd hiring. The problem is that thess procedures,
inteationally or nos, msy estrict the access of women (o cermain occupations.

8 See Gunderson, op cit.



be expanded with the inctusion of other variables (institutions for example) to make it general
enough to test the importance of different theoretical explanations of wage rates.

As 18 well known, the estimation of equation 1 by ordinary least squares (OLS) is likely to
produce biased parameter estimustes due to the fact that the samples are not random®. This
problem can be solved by adding to equation 1 the inverse of the Mill’s ratio, which is &
monotone decreasing function of the probability that an observation is selected into the sample®.
Equation 1 then becomes

La(Wi) = XiB + bLi + Ui (7))

where Li is the Mill’s ratio and U the error term (assumed to have zero mean and constant
variance).

One way of proceeding is to separate men and women and define different wage equations for
each group. In this case one has:

In(Wmi) = XmiBm + bmLmi + Umi i =i,...,Nm Ge)

InWf) = XGBf + bfLfj + Ufj j = 1,....Nf @b)

where the subscripts m and f refer to males and females respectively. By doing the necessary
transformations, the “corrected® average wage differential between men and women can be
expressed in the following way:

ln(Wm)-ln(WH-dmLm-bLf) = (Xre-Xf)Bm + XHBm-Bf) @

where In(Wm) and In(Wf) are the predicted average wage rates; and Xm, Xf, Lm, and Lf are
mean values of the respective variables.

Equation 4 decomposes the wage differential between men and women in two ways: The first
term on the right measures the differential due to differences in the amount of human capital and
other variables (endowments), while the second term measures the differential due to the
application of different remuneration rules (market discrimination). In a competitive market the
latter term should be equal to zero and the total differential would reflect only differences in the
amount of human capital between men and women or compensating differential betweea
occupations. This difference in endowments, however, can be the result of non-market discrimi-
nation. For example, women can have smaller human capital endowments because somehow their
access to the educational system is restricted. If market discrimination against women exists, thea
Xf(Bm-Bf) will be positive*.

¥ Sec for example Gronau (1974).
¥ Ses Heckmxn (1979).

! The implicit assumption bere is that if no market discrimination existed women would bo peid
gocording to the same rules that apply to men (namely Bm). It is posaiblo to argue that this approsch
overestimates the discrimination component becanse most likely the parameter of a poa-discriminatory
© situation (call them Bo) are botween Bm and Bf. In this case the model in the text bas tn bo modified

slightly but the eesence of the analysis remains the same.
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4. Wage Equations and Sex Differentials in Colombia

Tue methodology presented above requires two steps: First the estimation of separate wage
2quations for men and women, and second, the decomposition of the total differential along the
lines of equation 4. This part of the paper deals with the first step while the second step is
discussed in Section 5.

The data used in the estimation is a household sample for Bogotd (Colombia) collected by the
Colombian Department of Statistics (DANE) in December 1979. The sample includes both labor
force participants and non-participants. For the estimation of the wage equations only the sub-
sample of wage earners was used, but the selection bias correction is done on the basis of all the
sample.

Table 6.1 presents the sample gross earnings per hour differentials between men and women by
occupations a . types of jobs. According to this table men earn on average 32.7 percent (28
percent in geometric terms'?) more than women for each hour of work. The differential ranges
from 3.23 percent in favor of women in transportation occupations, to 127.8 percent in favor of
men among supervisors. In terms of the types of jobs, the highest differential is among white
collar workers (32.2 percent in favor of men) while the smallest one is among domestic servants
(4.9 percent in favor of women). The special case of domestic servants is analyzed in Section 7.
This is a very particular group composed almost exclusively of women (only 2 men versus 349
women in the sample are classified as domestic servants), Serious problems with the quality of
the data for this particular group exist.

For the estimation of the model in equations 3a and 3b the following variables were used:

1. Human Capital Variables
EDUCATION' "= Years of Schooling
EXPERIENCE = Number of consecutive years in the same ecopomic sector. A
quadratic form of this variable was used to allow for the pos-
sibility of decreasing returns to experience.
SENIORITY . = Number of consecutive years in the same firm.
TRAINING' = 1 if the worker received training in the firm and 0 otherwise.

2. Occupations: a set of dqummy variables equal to 1 if the worker is in the respective
occupation and 0 otherwise. The occupations are DIRECTOR, SUPERVISOR,
PROFESSIONAL, CLERICAL, SALES PERSONAL, and (personal) SERVICE
OCCUPATIONS.

3.  Other Variables: Another set of dummy variables that are equal to 1 if the worker
has the characteristic described.
UNION = There is a union in the firm.
MARRJTT = The worker is married cr lives in a common law situation.
R-MIGR =  The worker has lived in Bogot4 for less than three years.

13 The geometric mean reduces the weight of the extreme positive values, thus producing a lower
mean than the arithmetic average. The geometric differential is the difference between the logarithm of the
geometric means and is more comparable with the results of the model in sections 3, 4 and S than the
arithmetic mean,
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Table 6.1
Avenage Income per Hour by Occupation and Sex

Blue Whits  Domestic Other Mean Geometric

Collar Collar Servant (Arithm) Mean
Occupatioa:
DIRECTORS
men 89.28 89.28 71.90
women . 76.28 76.28 61.39
% difference -17.04 -17.04 -15.80
SUPERVISORS
men 45.39 68.49 59.80 40.41
women 17.52 29.75 26.25 32.2
% difference -159.08 -130.22 -127.81 -55.41
PROFESSIONALS
mea 80.42 107.60 155.98 190.03 79.73
women 77.20 755.81 81.05 59.96
% difference -39.38 79.36 -34.52 -28.50
CLERICAL WORKERS
men 14.70 37.53 37.46 24.65
women 38.70 38.70 30.69
% difference 3.02 3.20 1.26
SALES PERSONNEL
men 37.09 35.73 24.65
women 11.21 19.44 19.08 15.99
% difference -90.79 -92.51 -43.29
SERVICE WORKERS
men 19.20 11.76 19.13 15.99
women 18.24 17.82 12.36 14.51 11.75
% difference -1.74 4.85 -31.84 -30.84
MACHINE OPERATORS
men 22.78 96.56 15.36 25.2 20.40
women 18.64 17.84 18.61 15.64
% difference 2221 44126 -35.52 -26.56
CONST. OPERATORS
men 19.74 13.47 19.70 16.73
women 12.27 12.27 11.89
% difference -60.88 -60.5¢ -34.13
TRANSPORT WORKERS .
men 18.19 22.93 21.59 19.15
women 19.30 43.40 22.31 18.23
% difference 5.75 47.17 . 3.23 -4.90
OTHER OCCUFPATIONS
mea 22.93 37.5:7 26.38 23.57
women 18.70 15.79 12.36 17.5§ 16.13
% difference 2.62 -137.94 -50.31 -37.89
TOTAL
men 22.92 51.17 1.78 119.72 39.73 26.35
women 18.60 38.70 12.36 160.14 29.94 19.92
% difference 23.23 -32.22 4.94 25.24 -32.70 -27.95

Yivomen-Ymen




4. LAMBDA = The inverse of the Mill’s ratio. As indicated above, this variable
is introduced to correct the selection bias problem. The details
of the estimation of this variable are in the Appendix. In thi
mo.d the parameters of the variables in (1) can be interpreted
as the returns to various forms of "measured” human capital, the
parameters in (2) measure a combination of compensating
differentials and the effect of some (possible) barriers to entry in
some occupations. Finally the parameters of variables in (3),
except Lambda, measure the (percentage) wage differential
attributable to those variables.

Separate equations were estimated for men, women including servants, and women excluding
servants' and the results are presented in Table 6.2A and Table 6.2B. For comparison purposes
the (selection bias) corrected and uncorrected estimates are included. The statistics are in general
good: The adjusted R-squared are above 0.5 (high for cross-section analysis), and most of the
parameters are significantly different from zero. Even the parameters with low t-values are
interesting because they shed light ou important aspects of the functioning of the labor mark us.

It is interesting to note that the t-values of Lambda are below the 5 percent significance level for
men but not in the case of women, indicating that there is not a serious selection bias problem
in the sample of women. As explained in Section 5, the conclusions about the compositica of the
wage differential betweea mea and women are not very seasitive to this type of correction. In
spite of the low t-values of Lambda in the case of women, the effect of the correction is the ex-
pected one: It decreases the values of the coefficients associsted with the human capital variables
such as Education.

The general results of the estimation are consiste.at with those obtained in a large number of other
studies in developing countries'. The returns to education are slightly lower than 10 percent,
which is the value usually obtained, but this is not unreasonable given the large number of
variables included in the model, not available in other cases. What is more important for the
purposes of this paper is that there is a clear difference in the estimated coefficients (corrected
and uncorrected) of men and women and that the estimates for women are very sensitive to the
inclusion or exclusion of domestic servants, The exclusion of domestic servants makes the es-
timates for women closer to those for men.

In general men have higher returns to education than women and the quadranic Zorm of
experience indicates that the returns to additional years of experience decline faster for woraen
than for men. Women receive higher returns to sezicziiy and on-the-job training. Some
occupation premiums are higher for men than for women. Such is the case of Directors and
professional occupations. Unions bvnefit both men and women but the exclusion of servents
decreases the contribution of this variable. The premium to variables like recent migration (R-
migr) and service occupations are not significantly differeat from zevo.

B There are two reasons to exclude domestic servants: Ons is that their messured wage rats is Jess
gelisble than in the case of other warkers, because a proportion of this payment is in kind (food and
shelter). Two, that domestic servants constitute a very particular group of individuals (young, coeducated,
female, immigrants) thst are not comparable with the rest of the women in the ssmple. The cass of
domestic servants will be analyzed in Section 7.

14 Good reviews of theeo studies can be found in Fields (1980) end Psacharopoulos (1981).



5.  Size and Composition of the Wage Gap

The average wage gap and its composition, as expressed ia equation 4 can be computed directly
from the information given in Table 6.2A. Endowments are measured by the mean values of the
variables in the model and discrimination by the difference in the coefficients. A summary of
these results is presented in Table 6.3.

The most obvious implication of these results is that a large part of the wage differential between
men and women is due to the existence of domestic servants and to the fact that they are
particularly poorly endowed: When domestic servants are excluded, not only does the total
differential drop by about 64 percent, but the endowment component also is significantly reduced
(by about 90 perceat).

Consribution of human capital variables. 1t is important to notice that when cndowments are
measured by the mean values of the variables in the model (Table 6.2A), women (excluding
servants) are not at a great disadvantage relative to men: On average they have higher levels of
education than men but smaller amounts of other human capital variables. On balance this results
in a smail negative contribution of human capital endowments to the gross differential. The
greatest disadvantage for women in terms of their human capital endowments is their short
amount of experience, a resuli of the double role that they play as homemakers and workers. As
indicated above, this can be a result of non-market discrimination, a reflection of individual pre-
ferences, or an (endogenous) response to the existence of market discrimination. The lack of
better data makes it difficult to carry the analysis any further.

The effect of correcting the selection bias is to increase the total wage differentia! and the market
discrimination component, leaving the endowment component almost unchanged.

Certainly a closer look at the factors that produce these results is of great interest. Table 6.4
presents the contribution of each variable in the model to the total differential in hourly earnings
estimated on the basis of the corrected coefficients*. The rest of this section considers only the
results of the estimations excluding domestic servants (last three columns of Table 6.4). The
particulac case of domestic servants is analyzed below under "Some International Comparisons.®

In contrast with the above results, the contribution of human capital variables to the
discrimination componeut is shockingly large: The fact that the returns to women’s education
are lower than those of men is the single largest discrimina-ory element found in the analysis and
has a magnitude larger than the total wage differential between the two groups (10.36 percent
versus 9.85 percent),

It is important to notice, however, that given the kind of data used here (the only ones available),
cot all the measured discrimination component of education can be attributed to actual markes
discrimination. It is possible that at least one part of it reflects differences in productivity created
by differences in the quality and type of education that women 1 xceive. If this is the case, the
actual market discrimination component is overestimated by the results in Table 6.4, and the non-
market discrimnination element is underestimated.

} 5 The exercise with the uncorrected coefficieats was also dons and the results do ot change
dramatically.



Table 12.2A
MMUMMWMO(W@MHWM

MEN WOMEN e WOMEN EXCLUDING SERVANTS ___
CORRECTED CORRECTED CORRECIED
MBAN COEFF COEFF MEAN COEFF COEFF MBAN COEFF COEFF
Intercept 2.1828 22922 2.1678 2212 2.1355 2.2164
9.1 “45.0) “1.4) @) 41.9) (30.9)
Bducation 7347 0.0834 0.0813 C 1141 0.0711 0.0661 8.161 0.0718 0.0636
(19.D (193) (12.0) ©.59) 12.0 (11.0
Bxpecisace 7.008 0.0246 0.0226 5.557 0.0221 0.0216 5.412 0.0413 0.0402
(5.52) (3.33) : (4.21) (4.09) (6.19) (6.00)
Bxperisaoe® 118.902 4.576B4 -3.6568-4 76,606  4.924B4 480684 67389 «0,0011 «0,0011
“.21) 0.29) G.36) (.29) “.5D “.n)
Seniority 437 0.0107 0.011} 3518 0.0143 0.0146 3.9 0.0138 0.0143
(4.00) .17 @97 (3.86) Q.49 Q.38
Tralning 0.228 0.0940 0.0926 0.141 0.1478 0.1397 0.17 0.1390 0.1298
0.13) @.11) 63 Q.11 Qa9 0.0
Director 0.012 0.6288 0.6400 0.008 0.98358 0.9817 0.000 1.onz 1.0078
(.29) 33N (.49) 0 47 G.8) G.8)
Supervisor 0.045 0.3428 03540 0.028 0.1877 0.2056 0.036 0.1914 0.2115
§.44) 5.69) (1.99) Q.16) Q.17 Q39
Professional 0.128 035679 05748 0.122 0.6916 0.657% 0.134 0.61T3 0.6500
- (10.9) (15.9) 0.36) OSD (9.65) o.7%)
Cledcal 0.163 0.1387 0.147 0.239 0.3034 0307 0302 0.2942 0.3000
4.58) 0.82) (5.74) ¢$.73) .79 (3.85)
Sales Perscn 0.07% 0.0910 0.0818 0.078 0.0466 -0.0540 0.098 <0.0485 0.0553
(1.88)¢/ 1.7y ©.723)%/ 0.83)y .81/ 09/
Sarvice Workses 0.0%0 02740 0.2758 0.13s8 <0.1208 0.1257 0.188 -0.0454 -0.0368
(5.12) (6.25) 2.66) @.1%) 0.960b/ .29%/
Unica 0.29 0.1306 0.1244 0.229 0.1238 0.1348 0.289 0.0993 0.1074
: (4.45) (4.25) 0.16) 0.4) Q.%) @.90)
Married 0.627 0.2209 0.1878 0318 0.0798 0.0926 0398 0.0356 0.0609
(1.65) (%.13) Q.39 @.60) Q1.100%/ (1.62)y/
R-mige 0.109 0.0214 £0.0237 0.169 0.0454 0.0470 0.077 0.04713 -0.0461
.5 (0.600%/ 1.onYy (1.09% @31/ . 780%/
Lambda 0.498 0.1426 0.838 -0.0852 0.776 -0.0892
a.n) A3y 1.4/
R (Adjused) 03323 035316 0.5438 0.5417 0.5411 0.5389
N. Ovazv 2,060 2,060 1,454 1,434 1,151 1,151
Figuros is Beackets aro t-values,

& Sigaificanco lovel betwoea § and 10%
Y. 8igeificance lovel abovo 10%

— et Pa mas = wai
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Table 6.2B
Results of the Estimstion of a Simple Human Capital Model
(Depeodent variable = logarithm of hourly wage)

Women
Men Women " Excluding Servants
Corrected Corvected Corrected
Coeff Coeff Coeff CoefT Coeff Coeff
Intercept 2.0734 1.9445 1.8653 1.8514 1.9317 1.9523
(62.3) (43.5) (52.6) (49.6) “45.9) (39.8)
Eduration 0.1294 0.1263 0.1338 0.1318 0.1235 0.1237
(40.6) (39.6) (35.3) (31.09) (29.9) 27.9)
Experience 0.1469 0.0432 0.0444 0.0440 0.0630 0.0662
(12.8) (11.7) (9.36) (9.20) (10.9) (10.1)
Bxperience? -0.0008 <0.0006 -0.0009 -0.0009 -0.0014 <0.0014
(7.62) 6.23) (5.83) (5.79) (6.18) (6.09)
Lambda 0.2422 0.0430 -0.0423
(4.76) (0.78) (0.55)
R? (edjusted) 0.453 0.455 0.479 0.473 0.476 0.471
N. Observ. 2,144 2,144 1,489 1,489 1,177 1,177

Figures in brackets are t-rutios

Conéribution of occupations. In this case “endowments” measures th'; effect of the distribution
of men and women across different occupations. The mean values in Table 6.2 indicate that close
to two-thirds of the women are concentrated in three occupations: Clerical, Sexvice occupations,
and Professionals, and in afl thres of these occupations women are over-represented. The
regression results izdicate that clerical and professioral occupations receive a premium relative
to other occupations, but services are penalized. This indicates that high participation in service
occupations is a disadvamage. If women were paid according to the same rules that apply to men,
the advantages that women derive from having higher participation than men in clerical and
professional occupations is offset by their higher participation in service occupations. This
explains why the contribution of “endowments® to the total differential is 50 small: Two-tenths
of one percent in favor of women.

The discriminztion conponent of this group of variables is large and in favor of women (negative
sign) indicating that, on averzge, women receive larger percentage premiums than men in the
sams occupations. The magnitude of this component is slightly smaller than the total wage
differential between men and women which means that if occupational premiums were the same
for men and women the total wage differential would roughly double. The large size of the
component is due mainly to the difference in premiums in the three occupations where women
concentrate.
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Tablz 6.3
Decomposition of Sex Wage Gap
Marke: :
Endowments Discriminstion Total
(Xm-Xf)Bm Xf(Bm-Bf) _
Uncorrected Estimates*
Gap Including Servants 0.2241 0.0532 0.2774
Composition (80.8%) (19.2%) (100%)
Gap Excluding Servants 0.0716 0.0241 0.0957
Composition (74.8%) (25.2%) (100%)
Corrected Estimates ©
Gap Including Servants 0.2:38 0.0636 0.2774
Coruposition (77.1%) (22.9%) (100%)
Gap Excluding Servants 0.0184 0.0801 0.0985
Composition (18.7%) (81.3%) (100%)

8. The correction referred to here is the scloction bizs correction. The estitnates are based in resukts preseated
in Table 6.2.

Although much more research is necessary in this area, this result is consistent with a situation
in which women have (other thir {3 equal) bigher reservation wages than men and search until
they find the job that pays what they expect or drop out of the market. If successful in finding
a job, women are likely to recetve higher wages than men in similar circumstances. This can be
important in occupations such as clerical and gervice jobs that do not require large amounts of
education, and where the actuzl wage is more closely related to the worker’s reservation wage
and the amount of experience than o other forms of human capital.

Contribution of other variables. The contriburtion of these variatles (Union, Marital Status and
Migration) is positive both in texms of endowments and discrimination. The largest effect is that
of marital status, indicating thar being married represents a higher premium for mea than for
womer, and the proportion of married men is 60 percent higher than the propo.tion of married
womes. It should be noted that the variable R-migr is not significantly different from zero in any
of the equations.

6.  Some International Comparisons

Although the purpose of this paper is not to make 2 complete review of the studics on gender
discrimination, it is interesting to compare the results of this paper with those for other countries.
Table 6.5 presents a sumamary of selected country stud’es. The low number of developing coun-
tries for which information was found reflects the Iack of attention that gender wage differentials
have received in these areas. It should also be noted that the methodologies of the studies
presented are too different to make them properly comparable and therefore one should be careful
pot to read too much into these results.



Table 6.4

Coatribution of the Variables in ths Model

to the Wage Differential
Incinding Servants Excluding Servants
Endowments Discriminatic:, To¢! Endowments Discrimination  Total

Education 0 0330 0.1085 0.1415 <0.0499 0.1036 0.0537
Experience 0.0187 0.0144 0.0331 0.0186 <0.0458 -0.0272
Seniority 0.0095 00123  ©.0028 0.0044 -0.0127 0.0%83
Training 0.0080 <0.0066 0.0014 0.0045 <0.0066 -0.0021
TOTAL

HUMAN CAFITAL  0.0693 0.1040 0.1733 -0.0223 0.0386 0.0163
Director 0.0051 -0.0010 0.0041 0.0051 -0.0011 0.0040
Supervisor 0.0050 0.0042 0.0102 0.0032 0.0051 0.0083
Professionals 0.0034 -0.0150 -0.0116 <0.C149 £0.0177 -0.0027
Clergical -0.0112 -0.0381 <0.0493 0.0200 -0.0461 -0.0666
Salcs Person <0.0002 0.0106 0.0104 -0.0018 0.0134 0.0116
Service 0.0739 -0.0537 0.6202 0.0270 0.0449 0.0179
TOTAL

OCCUPATIONS 0.0771 -0.0931 -0.0160 -0.0019 <.0913 <0.0932
Union 0.0080 -0.0024 0.0056 0.0005 €.0050 0.0055
Married 0.057% 0.0302 0.0881 0.0429 0.0504 0.0733
R.migr 0.0014 0.0039 9.0053 <0.0008 0.0017 0.0002
TOTAL

OTHER VAR 0.0673 0.0317 0.0990 0.0426 0.0571 0.0997
Intercept 0.0210 0.0210 0.0758 0.0758
Lambds 0.0475 0.0477  -0.0002 0.0395 0.0414 -0.0018
TOTAL 0.2613 0.0159 0.2172 0.0580 0.0387 0.0967

Note: Pollowing equation 4, the “corrected” wage gap in Table 6.3 can be obtained by subtracting from the total in

this table the values ¢  Lambda.

Source: Table 6.2.

One of the most interesting observations in the table is that even if domestic servants are included
in the comparison, the wage gap estimated for Colombia is one of the smallest by international
standands, only the gap in the service industry in the United States is smaller, If servants are
excluded, the gap in this paper is by far the smallest. The gap for Malaysia is also lower than
most of the differentials for developed countries although slightiy highee than the Colombian one.
Tr' ¥an presents wage differentials and composition closer to those found in developed countries.

A similar thing happens with the discrimination component. Again developing countries have
spallulevelsofdkcrﬁnhaiondxmdevdopedom. whether in absoluts or in relstive terms.



This part of the chapter deals with two questicns: (1) Is there evidence of the existence of dead-
end, low paying occupations i1 which women tend to concentrate ("Female Ghettos®)? (2) Do
women have equal access to kigh payirg jobs? The answer to the first question is yes and to the
gacond one is no.

The ense of dom: stic servantc. ‘The best example of female dead-end occupations that are poorly
paid and require Jong and unregulated hours of work is domsstic scxvice. As Table 6.6 shows,
domestic servants are aimost exclusively women, represent about 18 percent of female
employmeat (23 percent of female wage zarners), and almost 60 percent of female employment
in service occupations (Table 6.2A). Domestic servants outnumber female blue collar workers.
Only c’erical occupations employ morc women than the occupation of domestic service. A large
pronortiot of domestic servants live with the famiiies for which th¢y work, which m. ans that part
of their salary is in kind in the form of room and board. According to one of the few studies
of domestic servards done in Colombia’?, this group not only receives the lowest salaries in the
market** but also has very poor working conditions. Particularly serious is the situation of live-
in servants because in practice they do nct have a working schedule (basically they are on call
2ll the time) sud frequently becomc victims of physicsi, psyshological, and sexual harassment.
The vast majority of wom.n in Wis occup.zivn ars youag (frequently in their early tcens),
uneducsted (average scaooling 3.3 years) rural immigrants who have little iuman capital of any
type.” For many this is their firs: job and the first time they experience life in an urban
focation.® These characteristics make domestic servants a special case of female occupatious
that, as explained above, accounts for more than 50 percert of the total wage dGifferential between
men and women.

¥ This creates seriots interpretation prblems with the income figure available, since an arbitrary
monetary value is given to the in-kind component of the remuneration of this persons by the families that
empioy tkem. Given dhat ! is tae employer who “estimates® ths valus of the in-kind salery aad doclares
the number of hours that chs warke, the suspicica is thiat the wage of domestic servzats is ovesestimaied.
This is an additional resson (o present results including and excluding this grou of womes.

17 Seo Méndez. (1785).

¥ The minimum legal wage for doestic servants is bower that of other workers and they are
eabitled to fewer sgal fringe benefits (for example severance payments and vacation) than the resi of ths
asbor feree.

1 Even the avesage educational levels are misleading becsuse in many cases they attended school
in rural areas where the quality of educstion is significantly worse than in cities.

®  To wy knowledge, no studies have been done (o investigate whether domestic service occupations
are permanent cr tersporary. Many people believe thet domestic service is & temaporary cccupetica that
allows young immigrant women time i0 acquire the necessary market knowiedge to move to othes oc-
cupations. This, bowever is 1ot consisteat with the fact that domestic servants have higher levels of
experiencs thcn other wopen (6.11 versus 5.41 years respectively). Until better information bacomes
avuilehie the best hypothesis to work with is thst domsstic service cccupations are moupesmt"hm
is belived, or thst thoy are s rather inefiicient way of acquiring market knowledge, :
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Results from Selected Wage Differential Studies

Study En/owments Discrim Total
USA Manufact 1970 0.320 0.389 0.709
: (45.0%) (55.0%) (100.0%)
USA Munufact 1981* 0.127 0.283 0.412
(3?1 5%) (68.9%) (1000%)
USA Services 1981° 0.100 0.152 0.252
(39.7%) (60.3%) (100.0%)
Canads 19707 Q187 0.323 0.510
(36.7%) (63.3%) (100.0%)
Du:e to: Human Capital 0.051 0.345 0.396
Education® (-0.001) (0.242) (. 1))
Cccupationo 2.085 0.044 0.099
Other Variables 0.281 -0.066 0.015
Canada 198(* 0.223 0.409 0.632
(35.3%) 64.7%) (100.0%)
Malsysia 1979 0.280 0.046 0.326
(85.9%) v14.1%) (100.0%)
Taiwan 19828 2.177 0.264 0.441
(40.1%) (59.9) (100.0%)
s See Hodson and Eagland (1986).
b. See Montgomery and Wascher (1987).
e, Gunderson (1979).
d. Muupnof&cﬂmwhlwﬁbbhmﬁncmmmabn&mhw
only fer comparison purposes.
e Miller (1987). This is the only study that corrects for scloctivity bics and docs it with a methodology similar
to the one used here.
f. Chapman «nd Harding (198S).

g Gannicot (1986).

Table 6.6
Number of Employed Workers in the Sample by Sex and Type of Job
Mea Women
Whits Collar Workers 1,239 914
Blue Collar Workers 890 254
Unpaid Family Helpers 2 50
Employers/Owners 204 33
Independeat Workers 673 M6

5
g .
2




The inclvsion of domestic servants in the decomposition of the wage gap has the effect of
increasing the total contribution of endowments in a significant manner (from 0.018 to 0.224,
Teble 6.3) and lowering that of discrimination by less than 2 percentage points. Although these
changes are not unexpected, the small decrease in the discrimination component is interesting
docause it indicates 8 high degree of stability in this component. Almost all the ckange in the
gross wage gap is due to changes in the endowment component.

The contribution of the human capital variables to the two components of the wage gap (Table
6.4) is also affectd by the inclusion of servants. Two points are worth mentioning: One, an
increase occurs in the endowments component of human capitel variables, almost all of it
explained by an increase in the endowments component of education. Two, there is also a large
increase in the discrimination component of the same group of variables (about 6.5 percentage
points), but in this case the explanatory factor is the increase in the discrimination componeat of

experience (about 6 percentage points).

Other occigrations. As mentioned above, clerical occupations constitute over 30 percent of the
female employment and represents the largest concentration of women in the Bogotd labor
market. The definition of this occupation is very broad, includi g a large number of occupations
such as typist, secretaries, receptionists, etc. As in the case )f developed countries these are
traditional women’s occupation that do not offer many advancement opportunities. Something
similar can be said about service occupations.

On the other hand, the proportion of women in professional occupations (15.4 percent of the
sample 2xcluding servants) is larger than that of men, indicating a significant presence of carees
oriented occupations available to women. This is consistent with the relative high levels of
educational attainment of women and with the relatively low levels of discrimination found in this

papsr.

One question that arises is whether women have the same access as men do to the high paying
jobs within a particular occupation. An answer to this question can be found by estimating the
probability that a person receives a wage rate above the average of the occupation as a function
of a series of relevant variables, including gender. This was done by estimating a oyt equation
of the following form: ‘

Pr(Wij > Wj) = h(Education, Experience, M-exper, Seaiority, Sex) )

where Pr(..) represents probability, Wij is the hourly wage of worker i in occupation j, Wj i3 the
average wage rate in occupation j, and M-exper is market experience measured as Age-Education-
S. The results of this estimation are presented in Tabls 6.7.

In general they have the expected sign and are clearly significant from zero. The most relevant
conclusion for the purposes of this paper is the negative .. of the coefficient of sex, which
indicates that, other things being equal, women have a ' wer prooability of receiving wages above
the average in their occupation than men do. In other words, there is a systematic tendency for
women to be employed at the bottom of the wage scale in each occupation regerdless of their
human "capital-endowments. This implies that although the access of women to high pay
occupations is not completely blocked, still women find it harder to move to the top of each
occupation,



Table 6.7
Logit Estimates of the Probability of receiving
Hourly Wages Above the Occupation Average

Intercept -1.3831
(11.0)
Education 0.0998
(9.79)
Market Experience 0.0251
(3.85)
Experience 0.0077
(1.20
Seniority 0.0725
(8.48)
Sex <0.5725
(7.85)

8. Significance level sbove 1 percent.
Note: Figures in brackets are t-values

8. Summary and Conclusions

The analysis above has to be taken es a first approximation to the understanding of the
wage differences between men and women in the labor markets of developing countries. The
results are interesting and provocative but have to be regarded as tentative until more research
can be done. A list of the most important findings is the following:

1.

It wa o iimated that the total wage gap between men and women is- below 30
percent, lower that what ha: been found in developed countries. If domestic servants
(which constitute a very special grcp) are excluded from the comparison, the
differential drops to only 10 percent, indicating a surprising degree of equality
between men and women,

" As expected, the composition of the gender gap is sensitive to the inclusion of

domestic servants. If they are inctuded 77 percent of the gap can be explained by
differences in endowments and occupations and only 23 percent by market discrimi-
nation, If they are excluded, the market discrimination component constitutes about
four-fifths of the total gap, but given that the total gap is only 10 percent, one
should conclude that market discrimination is rather small. There is however the
possibility that there is a large non-market discrimination component responsible for
the farge endowment differential.

Although there is evidence of the existence of “femile ghettos® such as domestic
servants and some clerical occupations, a significant proportion of women huve
access to occupations that offer edvancement opportunities. This is consistent with
the relatively small levels of market discrimination and the relatively high education-
al levels that women have, However, evidence was found that within each
occupation men still have better advancement opportunities than women.



Appendix 6A
Selection Blas Correction

A typical problem faced in the cstimation of wage equations such as those in equations 32 and
3b in the text vith cross section data is the fact that the sample used is not random. The in-
dividuals choose to work as wage-earners on the basis of a number of factors, some of which can
be identified. Those individuals who choose not to work as wage-earners do not report wages.
In this case, the use of ordinary least squares to estimate the wage equation produces biased
esti—ates.

F Iv.an (1979) developed a simple methodology to correct the problem which consists of the

o Jction of the inverse of the Mill’s ratio (Lambda) associated with the probability of being
at & sample as an explanatory variable in the model. The steps to follow are the following:

1.  Estimate the parameters of the probability that an observation is in the sample using
a probit function applied to the whole sample.

2,  Estimate Z according to the following expression:

=-Yk (A))
where Y is the vector of explanatory variables in the probit in point 1, and k is the
associated vector of parameters.

3.  Estimate Lambda as:
Lambda = f(Z)/F(-Z) (A2)
where f() is the normal density and F() the cumulative normal distribution.
4. Unh@dauammhhmemﬁom.
Estimation of probit functions. Probit estimates of the probability that an observation is in the
sample were estimated for each one of the three groups that were compared in the text (men,

women, and women excluding servants). Given the differences in the factors that determine the
participation of men and women the equations are slightly different. For men:

Zm = Gm(lfinc, age, age?, education, atsh) (A3)
For women:
Zf = Gf(finc, finc?, age, education, marr, atsh) A9)

wherelﬁncutbenamnllonmhmofﬁnc,andﬁncuthemcomcofthemtofthcfamﬂy
estimated as the difference between the total family income minus the income of the in-
dividual. Atsh is a dummy variable equal to 1 if the individual is attending school and 0
otherwise.



On the basis of the results of the probit estimates equation A2 above becomes:
For men:

Zm = v.9824 + 0.0558lfinc - 0.0902age + 0.0014age?
(14.8) (10.9) (12.7

- 0.0379education + 1.0248atsh (Ad)
(7.05) 17.0)
For women (including servants):
Zf = 0.8285 + 0.0089finc - 0.0002finc? + 0.0102age
(6.39) ((R7)] 6.42)
- 0.1270education + 1.1851atsh + 0.4390marr (AS)
2L3) (19.5) 0.n)
For women excluding servinrs:
Zfs = -0.1156 - 0.0043finc + 0.00001finc?® + 0.0198age
3.65) (1.99) (13.1)
-0.0684 education + 1.3224ath + 0.789Tmarr (A6)
(12.4) (26.2) (18.3)

Lambda can now be calculated and used as a regressor in the wage equations.
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Female Labor Market Participation and Wages in
Colombia

Thierry Magnac'

)-8 Introduction

This paper describes the estimation results of a microeconometric model of female participation
in Colombia. The samples used are drawn from urban household surveys between 1980 and
1985. The set of exogenous variables includes individual as well as household-related
characteristics. The results are used to assess the power of the modeling stategy in explaining
the dramatic increase in female participation ra’es. Wage equations are estimated correcting for
selectivity biases and compared for males anc females.

2.  The Colombian Labor Market

The industrialization process in Colombia dates back to the 1930s but a significant increase in the
industrial labor force took place in the late 1940s. Colombia was in those days mainly an
agricultural country: The agricultural sector employed 55.6 percent of the whole labor force in
1951 (Bourguignon, 1986). GDP growth between 1950 and 1980 had been sizeable despite the
“violencia” period in the 1950s and had averaged 3.5 percent in the late 1960s and early 1970s
(Sarmiento Palacio, 1984). This period maized the end of the import-substitution policies, the
industrial sector producing 85 percent of consumption goods, 50 percent of intermediate goods
and 20 percent of capital goods, consumed in the country (Sarmiento Palacio, 1984). Export-
promoting policies for manufactured goods were then set up but Colombia mostly remained a
single-good exporting country where coffee still accounted for 70 percent of exports in 1980, and
50 percent in 1984 (DANE, 1986).

The Colombian economy underwent a crisis in 1974 but quickly recovered because of the
booming coffee prices and exports in 1976-86 ("bonanza cafetera®). Inflation soared to 30
percent yearly in 1980. In this disequilibrium context, the international crisis of 1979-80 hit
Colombia very hard. A severe reces<ion began and lasted at least until 1984 when production
got back to its 1980 level although t':c employment level lagged behind.

! I want to thank J. A. Ocampo, Director of Fedesarrollo, Bogota, where I began this work and
thank the DANE in Bogota for baving given me access to dats and computers while 1 was there. To be
also acknowledged is the belp of people in the Laboratoire d'Economie Politique in Paris and especially
F. Bourguignon who followxd and encoursged this work. The usual disclaimer applies.
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Nevertheless, the history of last twenty years shows that the Colombian labor market has adjusted
very quickly. In fact, despite catastrophic predictions by the ILO in 1970 (Misién de Empleo,
ILO, 1970) of unemployment rates in the 1980, the economy and particularly the modern sector
succeeded in creating a huge number of jobs in absolute and relative terms. The ILO report
correctly predicted the ¢-amatic increase in labor supply but underestimated the labor demand
growth. Even if labor demand and supply growth are hardly distinguishable using the aggregate
data, some points are worth mentioning. Several factors caused the growth in labor supply.
First, the demographic growth rate, though decreasing, was still large because both fecundity and
mortality were decreasing. .Another factor feeding urban labor supply growth was the continuous
flow of migrants from rural to urban areas. Migration only stabilized in the early 1980s when
65 percent of the population was living in towns of 20,000 and above (DANE, 1986). Finally,
female labor force participation rates had been increasing in the 1970s and 1980s. The ratio of
female to male workers weat Jp from 20 percent in 1964 to 26 percent in 1973 and 31 percent

in 1978 (Bourguignon, 1986).

However, the international crisis changed the labor market situation. If the analysis is restricted
to the urban labor market (Coyuntura Econémica, 1985), it is clear that global participation rate
decreased during 1981-82 but went up again in 1983. It shows that the unemployment rate
dramaztically increased (7.5 percent in 1980 to 7.5 percent in 1985). Labor demand was stagnant
or decreasing, particularly in the inodern scctor, and the number of sclf-employed scared. The
modern sector's wages begzn to decrease at the end of 1985. High inflation prevailed during this

period (20 to 25 percert).

The focus of this study is married women’s participation rates, because they seem the most
responsive to changing economic conditions. The standard participation microeconomic model
(Kiilingsworth, 1983) is estimated using household data for six consecutive years. Exogenous
variables uszd are individual as well as household-related characteristics. The usual effects are
fourd. Human capital variables positively affect the probability of participation, while the
aumber of children and other househoid member’s incomes act negatively on it. The number of
other women in the household have a sizeable impact and capture the likely substitutions in
domestic work in the housebold. The results show that the coefficients are generally stable over
time,

The predictions of this model can then be used to assess the power uf this participation model in
explaining the huge increase in female participation which took place during the period. Even
if it explains only 30 percent of the increase, it relates the increase to changes in education and
fecundity over the period which corroborates a finding derived from macroecoaomic studies. The
residual (70 percent) might be attributed either to missing variables cetermining labor supply or
to labor demand factors. Demand and supply are obviously connected to wages. To informally
evaluate the impact of the demand factors, some estimation results related to the wage equations
during the period are proposed. They are compared to equations for the male household's heads
and other members in order to gauge discrimination effects. Some evidence is produced showing
that the difference between male and female wages might be biased if the work experiencs of
females is not correctly measured, as is the case in these data.

The plan of the paper is as follows. Section 3 presents a descriptive analysis of female labor
participation during the period, a very brief survey of previous studies and the estimation results
of the participation models. It concludes by assessing their explanaory power. Section 4
discusses and presents the results of the estimations for the wage equations.
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3. Female Labor Force Participation

Descriptive Analysis. The data analyzed in this section and the estimation results given in the
subsequent “ secticns concern yearly subsamples extracted from urban households surveys
undertaken betwesn March 1980 and March 1985 (Encuestas de Hogares, DANE). These
surveys are briefly discussed in Appendix 7A along with the method of construction of
subsamples which include households composed of a man and a woman aged between 18 and 60,
reported as being married or living together.

The Iabor participation rate of married women, defined as the ratio of those working or currently
searching for a job population to the whole population was 22 percent in 1975, 30.5 percent in
1980, decreased to 28.1 percent in 1981 and increased again in 1985 to 35.7 percent (Table 7.1).
The decade 1975-85 can clearly be split into two periods, the first being a period of continuous
growth (1975-80), the second showing a3 fall followed by a dramatic increase (1981-85). The
married women's particif.ation rate increased much more than the whole population®s which weat
up from 52.5 percent to 57.3 percent between 1981 and 1985. It must also be noted that the
married women's unemployment rate, after having decreased between 1975 and 1980, shot up
between 1981 and 1985 from 7.5 percent to 15.1 percent. Unemployment expectations
apparently did not put off labor market entries between 1981 and 1985. In particular, 1984 saw
the largest increase in the two indicators, unemployment and participation, which corresponds
with a partial recovery of the Colombian economy after the crisis.

Table 7.1
Participation and Unemployment Rates of Married Women (percent)

Towns 1975 1980 1981 1982 1983 1984 1985
Barranquilla
P 15.9 21.0 2.8 21.0 25.5 26.5 244
C - 5.2 7.5 7.6 6.7 9.1 10.7
Bogotd
P 254 34.4 27.6 33.8 326 40.0 41.6
(o - 9.3 6.5 8.6 8.3 15.3 17.1
Medellin
P i7.4 28.3 25.7 25.1 26.2 26.4 29.2

- 12.4 8.9 11.2 16.4 17.4 14.4
Cali
P 19.4 353 2.5 30.9 30.2 32.7 33.0
C - 54 8.1 11.8 8.6 1.9 16.7
Medium-sized towns
P 26.5 37.8 28.6 38.1 41.1 40.7
C 4.5 7.7 8.0 10.0 10.5 9.8
Total
) 4 2.0 30.5 28.1 29.2 30.5 344 35.7
(o] 9.4 7.5 9.5 9.5 14.5 15.4

Notes: P = participation rate (incl. unemployment)
C= umpbymm(mpbymulﬂm)
Medium-sized towns: Bucaramangs, Manizales, Pasto.



First, differentiating by towns, after a uniform increase of participation rates in every town
between 1975 and 1980, the 1981 reduction is quite strong, especially in the three major towns,
-Bogotd, Cali and Medellfn.? Throughout the second period, Tabie 7.1 shows that the
participation rate, which seems unstable in th> three medium-sized towns, increased between 2
and 4 percent in Barranquilla, Medellfn and Cali, and dramatically in Bogotd.

Thus, Bogotd seems to have been a large geaerator of employment for married women, even if
the 1981 crisis had a strong impact. It must be recalled that migrations to Bogotd came to a stop
in 1975-80. It might be possible that firms, in particular in the service industry, no longer being
able to recruit migrants into their labor force, tried to employ some workers from lower
participation groups. After 1980, labor demand growth is less marked in other large towns
because those underwent severe crises, as was the case with the textile industry in Medelifn,

Bogotd, the commercial, financial and administrative center of Colombia is clearly the one wnh

the greatest potential for growth in the tertiary sector.

Participation rates are clearly positively associated with education level (Figure 7.1). The two
periods are again distinct. Between 1975 and 1980, labor participation increased uniformly in
nngmupsandtheumvasky-degxeempspmmmonmbadﬁmwﬁpmm
1981, the greatest increase in participation rates was among low-level education groups. Conse-
quently, the participation curve, as a function of education, took on a parabolic form in 198S5.

Figure 7.1
Married Women's Participstior 0y Educstion

0 Participation rate (%)

1 [
70 /1981

1976

0 t $ ' 2 $ + 1 School Years
0-1 2-3 4-8 8-7 8-9 10-11 12+
Primary Secondary University

7 The March 1981 survey was replaced in Bogota by a much larger sample (Estudios de Poblacida).
Some sampling bias might have occurred. Participation rates are indeed quite low in Bogota in March
1981 but the usual survey three months later gives a result only mildly grester than in March.



During the second period, the labor supply of different age-groups changed, above all for coborts
aged between 35 and 45 years (in 1985) (Figure 7.2). Arrows in Figure 7.2 show the evolution
of participation by age coborts. If the participation curve as a function: of age in 1981 is used
to predict the entry-exit flow for cohoris over 30 years, that flow should be negative. In fact,
it was positive, as was the case for cohorts aged less than 45 years in 1985. Married women
stayed in the labor market longer than previous generations. This evolution was quite similar
between 1975 and 1980 when the increase had mainly been noticeable for cohorts betweea 25 and
35 years. Figure 7.3 clearly shows that the 1980 crisis madc young women withdraw from the
labor force, but they reentered the market as soon as the crisis waned.

The models estimated in the following sections make use of some exogenous variatles related to
individual and household characteristics of married women. It is useful to describe the evolution
of these variables as presented in Tabler 7.2 and 7.3. The most worthy points in Table 7.3 are
the following: First, the number of persons per ousehold decreased, mainly because of a
diminishing number of children and teenagers. This is a consequence of the decrease in fecundity
in Colombia since 1970. At the sam» time the number of adult men and women remained stable.

Figore 7.2
Participation Rate by Age G.oup snd Cobort
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Figure 7.3

Potential and Reservation Wages
www
Potential wage W
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B8 n Perticipation condition W-W*
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30 5 Age
Table 7.2
Individual 8 -
Variable 1981 1982 1983 1984 1985
EDUC 10.9 11.4 11.6 11.7 11.8
(3.6 G.0 2.9) 29 G-3)
AGE 54 354 354 35.6 35.8
(11.1; (8.3) (8.1) 8.2) .2
AG 40.9 41.0 41.1 41.3 41.2
: az.n ¢.5) 0.4 9.3) (12.5)
EDUM 1.5 12.0 12.3 12.2 12.3
4.3) G.5) G 3.4) G.%)

Notr.: Standard errors are in parentheses. EDUC, EDUM = years of education (wifs an: husband), AGE, ACM
(wife’_u and husband’s age)



Thi:l, the unemployment s3t2, defined in this case a¢ the ratio of unemployed to sctive adults in
the zouschold, went up from 6 percent in 1981 to 9.5 percent in 1985 for men, and from 10.5
percent to 14.5 percent for women. The unemployment rate in those households reached 10.7
percent in 1985, in couzparison to a gloval unempioyment rate in the popuiaticn >qual to 7.1
percert.

Thus, these housebolds were seemingly iess affected by uneinployment than households headed
by d lcne person. This confirms the findings of previous studies ¢f unemployed people (Ayala,
198!). Horwever, this effect may alse be interpretad us a selectivity effect on household size,
hacavse the subsamples under study comprise larger bonseholds. Also, other variables may be
velawed to the sample solection rale and be correlated to the unemployment probability.

Concluding, it is clear thxt the ptumber of active persons remained stabie while the nnemployment
rate had increz-ed, that is 1o say the lahor cupply of these families jrew withcut more members
being employed. Nevertheless, theve is also some substitution between active women and active
saen. This has, as usual, two possibls meanings. Fisst, a supply effect if women begin w work
bacsuse men are more affected by unemployment (the adaitions. worker effect). Second, 2
-toenand ffect if firms syster-atizally replace men ty wotsen Jr if firms employing women (e.g.
iz the seovice indus rv) av #-~winy, fuster than others (e.g. manafacturing). It might also be a
consequence of Jiscrimi: . . if women eamn less than men with equa’ produciivity. In the
subsequent sections we wii aave the cpportunity to confirm the demand effect.

cztimarion of femcle lobor force pa-ticipstior v2de’s. Few siudies of female !sbor supply in
Cri‘ornbiz in the literature have beep conducted. These include studics by de Gémez et 7.
(1281}, Castat'eca (1981), Bo argnigpun (1981) 2:d Caillavet (1981). The paper by de G4. vz,
& al. /1581) usod Jata frouwa the 1973 C.zcus and data fror: one of the urban bousehols sairveys
{Decenmdber 1980), (Table 7.3)

"The estimate¢ model consists of icint fabur supply eguations for husband and wife with wagus
cs regressors.® The study by Casiafieda iz concesned by the relatiouship between fecundity and
articination. The -fata used come f~um cue of the urdan household surveys (June 1977). The
maigod use. is a provit egizzation. The third study (Sourguignor, 1981) deals with a
simultaneous estinmtion of married women’s particination and u.e of servants at bome. Some
regressicn results of participatica on wxogencus varkubles are giveu alihough they are not the
fovus of the paper. The papre by <aflavet (1¥81; givee the -esul's of the estimation of
participation fao dinas for bouss . id beads and their sposes usizg data from che urban dvasehold
surveys in 1975 and 1978,

Sun.cuing up the results across these papers, which investigate difierent points relzied to 'abor
supp.y, it is gencrally agreed that the vsa wage effect on labor supply is pasitive for womea
while 13band’s wage has a negative impacl. This conforms srith ths usuat income effect and
imylis hat leisure it 8 normal good. Additicnally, the usual effects x¢ found. Hwnan capita®
vaii.o’ - have a pesitive impact on lador supply while the efiect of children is clearly negative.
Huwe ro o, it must be noted that, except in the Caswafieda (1931 study, these resalts are plagued
¥ - esivity biases.

¥ Wages 2re regressod on the ssual huraen csoilal variarea,



aans adags

1981 1982 1983 1984 1985

Childrea

0-3 0.55 0.53 0.52 0.50 0.48

4-12 1.13 1.12 1.03 1.05 1.03
Women

Active 0.38 0.39 0.40 041 0.42

Unemployed 0.040 0.035 0.039 0.058 0.061
Students

13-18 0.38 0.37 0.3§ 0.36 0.34

19+ 0.019 0.027 0.025 0.029 0.026

Iractive

13-18 0.057 0.060 0.048 0.048 0.046

19-60 0.90 0.89 0.88 0.85 0.34

60+ 0.042 0.041 0.041 0.045 0.043
Men

Active 1.23 1.21 1.18 16 1.18

Unemployed 0.073 0.077 0.096 0.10 0.11
Students

13-18 0.34 0.32 0.32 0.30 0.29

184+ 0.026 1.031 0.030 0.030 0.030

Inactive

13-18 0.02 4.0 0.020 0.020 0.018

19-60 0.11 0.12 0.11 0.118 0.11

60+ 0.012 Q.0C 0.009 0.010 0.010
Total 532 5.26 §.10 5.09 5.04
N 5,585 10,505 11,535 11,526 9,741

Note: N = gumber of obscrvations.

To clarify things, the married women’s participation model is briefly presented here. It must be
borne in mind that this is a reduced model that can he dexived from Jssumptions on preferences
of the agents. The aim here is not to estimats the elasticity of labor supply with respect to

wages, but to permit a descriptive analysis of female labor force participation.*

‘ Somwhnbanmbmm&mkwmwmwbm
maiciy point cut that the elmticity iz nonsignificantly differont from O as far as workers are concemed.
The main flexibility bere comws frem participstion and non4ticipetion.



Participation if w-w'>0
Nou-participatior if w-w<0

where w is the potential or markat hourly wage and w* the reservation or asked wage.
Two additional equations are specified:

loglw) = X8 +u
logw) =2Zr + v

The first equation, the wage equation, relates tue logarithm of the hourly wage rate to human
capital variables (X). The second equatiun, the reservation wage equ-:ion, is derived from the
prefercnces of the married women and depends either on personal or household characteristics.?

If u and v, conditional on X and Z, are supposed binormally distributed, the estimation strategy
to get consistent estimators is Probit and the reduced form odel comprises variables X and Z.

This model was estimated using six cubsequent years (1980-85) keeping the same set of
exogenous variables. The houscholds® characteristics retzined in the present specification have
been chosen for thzir significance among a large number of explicative variables (Appendix 7B).

These exogenous variables are the following:

Huwman capital variables®
EDUC completed years of education
EXP work experience which is not repocted in the survey and which is approximated hece
by 2ge minus sducation :
EXP2 work experience squared

Household’s characteristics.”
IMAR husband’s income in thousands of pesos (constant 1981)
DM dummy variable equal to 1 in case of non-reported husband's income
10TR other household members’ income in 1,000 pesos
D number of other household members’ non-reported incomes

3 This set-up is called the male chauvinistic model becauss it assumes that the married woman is the
Inst 0 choose in the family. Or similarly that she had well-defined preferences conditional oa all other
varisbles. The interprefutions we are going to proposs here assumeo that household organization and
decisions to work by other members is given and that it is not made simxltaneously with the married
womasn'’s decision to ‘#ork. This is a disputable assumption but an instrumental vasiable procedure to
correct these biases isi out of the scope of the present paper.

¢ Influence the potential wage function (X) cnd poesibly preferences as well.

1 Wmmmwwwwn&gmmdhwmbynwm
price index (DANE, 1986).




El number of children between 0 and 1 year

E2 number of children between 1 and 3 years
HST1 number of male students between 12 and 18
HST2 number of male students oves 18

FST2 number of female studeuts over 18

HDE number of unemployed male adults

MJI number of inactive women between 12 and 18
MAI numbez of inactive women between 18 anud 60
MVI aumber of inactive women over 60

In the specification, dummy variables for towns were added to this list i, order to correct first
for some sampling effects in different years and, secondly, to take into account the fact that
female participation depends on the unique economic development and labor demand determinants
in each town.

All estimation results are given in Table 7.4. The coefficients of the human capital variables
(EDUC, EXP, EXP2) are significant and stable across time. Differences are not significant
across years. From these estimates can be deduced that the highest point of the predicted
participation curve as a function of age is around 30 years although it varies slightly across time
in the interval 28 to 33. It is largely before the highest point in the wage equation function. This
implies that the reservation wage increases strongly after 30 as represented in Figure 7.3, since
AB > CD. This can be attributed to changes in the domestic production function whea the
woman ages and acquires a larger relative pro¢ .tivity in comparison to the other members,
Specialization in domestic work is important at this age. This can also be related to generation
or cohort effects if there are systematic differences in the divisior nf domestic work across
geaeraticns. Unfortunately, a cross-section analysis does not permit us to distinguish between
the two interpretations.

Tne husband’s income effect is sigrificant (except in 1981) and negative as expected. However
it is unstable (1981-82) and the differences are significant. Strong interactions with other
composition variables might be responsible for this instability. Similarly, the other members®
income effect has the expected negative sign. Dummy variables for non-reporting errors ars
significant and negative only for other members. This confirms that other members’ incnme
effect is much larger than the husband’s. As the estimated model is a reduced form, this incoms
effect might take into account substitution effects between the married woman’s 1abox supply and
other poteatial workers in the honsehold. The substitution with the household head is a priori
smaller. Nevertheless, variables such as the cumber of active members in the household have

proved to be nonsignificant (Appendix 7B).

Among the household’s composition variables, the effect of children aged between 0 and 3 is
largely significant as expected. The opportunity cost of the married woman's time i=creases
when ske has young children. Additionally, the influence of the numbers of inactive womesa on
the participation robability is pc_itive and significant. This is clearly related to substitutions in
domestic work within the household between women. If the married wwman works outside the

8  Ths married woman is clearly not included in thees comments.



Tabk 7.4

Probit Estimation Results of the Labor Participation Model

1980 1981 1982 1983 1984 1985

Intercept -1.09 0.94 -1.15 0.74 20.68 0.90

Educ 0.061 0.065 0.065 0.064 0.057 0.062
©.2) ©.9) ©.9) (15.1) (7.6) (14.0)

Exp 0.020 0.022 0.021 0.019 0.017 0.026
2.5) 3.0 (3.9 (3.9) 3.5 4.9)

Exp* 0.00058  -0.00051 -0.00055  -0.00051 -0.00054  -0.00059

4.2) (.9) 6.7 (5.8) 6.1) 6.2)

Imar -0.020 00050  -0.012 0.023 0.022 -0.024
1.9) 0.5) 2.9) 2.9) 3.5) (4.6)

Dm -0.09 0.0026  -0.020 0.043 0.13 0.004
(1.9) (0.05) (0.6) (1.2) 2.9) (0.0)

Totr 0.063 0.049 0.113 20.102 0.082 -0.080
2.9) (1.9) (5.8) 6.1 4.9) (5.2

d - 0.13 <0.10 0.077 o.11 0.15
@2 2.9) 2.1) 22) 2.3)

Bl 0.23 022 0.27 0.24 0.25 0.21
5.3 (5.0) (8.2) (.5 (8.0) 6.0

B2 -0.11 -0.11 -0.13 0.12 0.14 0.10
@ .9) 4.9) 4.9 (5.0 3.3)

HST1 0.026 0.077 0.026 0.039 0.026 0.016
(0.8) 26) (1.2) (1.9) 1.3) a.mn

HST2 0.03 021 0.17 20.21 0.2 0.17
0.4) (1.8) 2.9) (.2 3.2 2.9

MST2 0.10 0.19 0.23 0.18 0.15 0.05
(1.6) (1.3) @.7) 2.6) 21 0.6)

HDE 0.020 J 24 0.104 0.1i 0.047 0.17
0.3) ¢ (1.8) 2.9) ((8)) 3.9)

M1 0.26 %) 0.16 0.29 0.28 0.25
4.9) (3.0) 3.3) (5.6) tX)) 4.3)

MAI .36 0.10 0.15 0.15 0.11 0.17
(5.0) (1.9) (3.9) 4.3) 2.9) 4.3

MVI 0.29 0.14 0.37 0.21 0.2 0.14
G.3) n .9 3.4 3.9 @n

BARRANQ. 0.17 0.60 .40 0.64 0.49 0.61
@1.5) 6.7 16.0) (10.2) .8) 9.6)

BUCARAM.  0.01 o.11 0.16 0.44 0.34 0.37
‘ ©.1) (1.0) (1.9) 5.7 4.49) G.1n
Bogotd 0.04 0.43 0.037 0.48 017 0.15
(0.3) (4.5) (0.7) (8.9) (3.1) 2.8)




Table 7.4 (continved)
Probit Estimation Results of the Labor Participation Mociel

1980 1981 1982 1983 1984 1985
Manizales 0.56 0.56 0.43 0.78 0.28 0.43
(3.9) 4.9) (4.6) (8.8) (3.9) 5.4
Medellin 0.17 0.52 027 0.62 -0.50 0.47
(1.5) (5.0) 4.2) (10.1) 7.9) .49
Cali 0.43 20.39 0.90 -0.50 0.35 0.36
3.9) G.9) - (1.3) (8.3) (5.8) (5.9)
N 5,215 5585 10,505 11,535 11,526 9,741
LOGV 30143 -3167.8  -6003.3 £735.5  -7040.5 -6004.5
LOGV/N 0.578 0.567 0.571 0.584 0.610 -0.616
SRV 386.2 328.0 681.9 7179 756.4 686.8

Notes: The labor participation status (1,0) is the dependent variable. Exogenous variables are defined in the text.
N = aumber of obscrvations
LOGV = Jog-likelihood
LOGV/N = mean log-likebhood
SRV = Ekelihood ratio statistic (Ho: all parameters (22) arc equal to O except the intercept. SRV
distribution is asymptoticaBy x?(22) under Ho.
T-statistics are shown in pareciheses.

bouse, then other women take charge of the domestic work. The effect of a young or old woman
is much stronger.’

The negative effect of the number of uaemployed men ir. the household, thcugh unstable, looks
as if an expected income interpretaiz= would ve needed instead of the usual additional or
discouraged worker effects. Since it is negative, the additional worker interpretation can be
discarded. However, as the presence of an unemployed woman does not matter much, the
discouraged worker hypothesis would imply that the married woman assesses her opportunities
to get a job by looking at the men’s unemployment raie and not at woman's. This is unlikely.
Moreover, the differencs between the coefficients of thc dummy variable for non-reported other
members’ income and of the number of unemployed male adults is not significant. This effect
could then be related to a missing income. However, this coefficient is the result of these three
effects. Going back to the hvpothesis proposed previously to explain the increase in th~ ratio of
active women to active men, the demand effect seems to be the most likely interpretation sine
the supply effect (additional worker) seems to be hardly noticeable.

It is more difficult to interpret the edfect of the presence of students in the family (HST1, HST2,
MST2). These effects are negative and significant in most cases. It belies the thesis that married

®  The effoct of active men is mot significant (Appendix 13.2) which coafirms the findings of Caillavet
(1981) about men’s non-participation in domestic work.



women work in order to pay for thelr children’s education.®® These effects can have two
economic meanings." An income-effect (of children), expected in the short run, is real since
many students work. It can be noticed that the presence of girls going to school is not significant
although it is for boys. A tentative explanation would be that for girls two effects are combined:
The first one similar to boys which is negative, and the second, a positive substitution effect
similar to young inactive women's (MJI). But the instability of the result makes this
interpretation shaky.

The last group of variables are the geographic dummy variables.!? Several groups can be
distinguished. Barranquilla, Manizales and Medellfn have low participation rates. Bucaramanga,
Bogotd and Cali belong to the medium range below Pasto where participation rates are the
highest. The parallel evolution of global participation rates by towns and the coefficients of
dummy variables must be noted. Table 7.5 presents the results for Bogotd.

Table 7.5
Differences in Participation Rates and Dummy Variable Coefficients for Bogott
1980 1981 1982 1983 1984 1985
Differences in 1.1 -15.4 i -14.5 -3.6 4.4
participation rates
with Pasto (percent)
Coefficient of Bogotd 0.04 0.43 -0.04 0.48 -0.17 Q.18

These results show that the estimated model explains very little of the difference between
participation rates in different towns. These variables partly control for sampling biases, above
all in a small sample like Pasto, but these effects are very unstable. They might also show
different evolutions of labor demands in the different towns. For example, the labor market in
Pasto depends heavily on the economic relatiorship with the neighbor ccuntry, Ecuador, which
tended to deteriorate in 1984 and 1985 after the Andes pact was called off.

To rum up these results, the predicted pasticipation variation as a function of factors can be
computed at the mean sample polat (Table 7.6). This table is just another way of presenting
Table 7.4 and does not need further comment. In conclusion, if this model shows some classical
- and expected effects, such as the influence of human capital variables, children or incomes, it
reveals also strong substitution effects within the household and sets forth the importance of ths
household organization on the probability of the married woman’s participation.

¥ In surveys where married women asre asked their reesons fi v working the srecod most common
answey is "to pay for my children’s education® (Gutiérrez do Pineds (1975)).

' No doubt the simul:aneity of education decisions and the decision 10 work is likely to play an
important role. For example, the presence of studeats in the household corresponds to ages when the
married woman leaves the labor market.

% 7)o miming dummy is related to Pasto whers the participation ats is high.



Table 7.6
Participation Probsbility Variation ss a FPunction of Variables
(for an additional unit with initial probability equal to

the 1983 pasticipation rate)
(in perceant)
1981 1982 1983 1984 1985
Educ +8” +7 +8" +7" +7
Imar 0.6 -147 2.6 2.57 -2.87
Iotr 6 -10® . -9~ 9=
El 26" 31° 2 29 24~
E2 -13° -15* -14* -167 -12"
HsT1 95 3 4 3 2
HST2 -25 -19* 24 25" -20°
MST2 22 26~ 21" -17 -5
HDE -3 -12 -13° -5 -20°
MJI +26~ +18° +33" +337 +297
MAI +12 +H7" +177 +13" +20"
MVI 16 +42° +24~ +257 +16°

Note: Sigaificance of cocfficients st 5%(*) or 1%({**)

The data and the estimates cannot be used to assess the explanatory power of this model. As we
could not estimate this model on stacked data for 1980 to 1988, the following subsection proposes
a simple decomposition of the various effects of those variables during u.2 period 1981-85. It
will allow us to distinguish more clearly the supply and demand effects.

Explanatory power of the model in forecasting participation rates. The probdit results have
shown that the model was rather stable during the period. Despite this fact, the explanatory
power of these models are usually low (Killingsworth, 1983). However, these results can be used
for short-term predictions of participation rates. As our purpose is to test the predictive ability
of the model in a context of very large increases in female labor participation, we computod
forscasts of the participation rate in every year using the coefficients related to another year.
Table 7.7 shows the following values:®

b= B FOGH) = A2 Fb)

¥ The analysis hero is restricted 10 years 1981 to 1985 becrase of the non-simultaneous availability
of the 1980 sad other surveys.



where 1 i3 an index of the year for which the prediction is computed, j is an index of the set of
the estimated coefficients, by, related to year j, N, is the number of observations in each year, X,
are the exogenous variables for year i and observation K, and F(.) is the cumulative distribution
function of a standard normal variate.

It clearly appears that changes in the exogenous variables explain little of the global increase in

participation rates. The predicted increase belongs to the interval 1.8 percent (1981) and 2.9

percent (1982) much less than the actual increase of 7.8 percent. It implies that more than 60

percent of this increase may be attributed i changes in the estimated coefficients. Stern and

Gomulka (1990) proposed to distinguish the compzrative effects upon participation rates of

_ changes in exogenous variibles and changes in the coefficients. The difference between the
estimated participation rates can be written:

Pos-Pow = B FKusbi)) - EFMiresbisn)) + E FXjoasdionr)) -
E (F(Xiou,b1owr))
=  changes in variables + changes ir. coefficients

using the same notations as before.

It can be computed by groups of variables and the results appear in Table 7.8.'* It appears that
changes in variables determining the increase in participation are mainly due to increases in mean
education and to the decreases of the number of children below 3 years. The income effects are
small. On the other hand, changes in the ccefficients mainly come from the coef-ficient for
Bogotd. This barely explains the sizeable increase of labor participation in that town.

Table 7.7
Predictions of Participation Rates Using Diff
Sets of Coefficients

Coefficients of: 1981 1982 1983 1984 1985
Data:
1981 0.280 0.283 0.288 0.325 0.340
1982 0.294 0.298 0.307 0337 0.360
1983 0.297 0.301 0.310 0.342 0.361
1984 0.302 0.306 0.309 0.350 0.36)
1988 0.307 0.312 0.309 0.350 0.358

Note: At intersection (i) the actual rates are asymptotically close to the predicted rates.

14 Another (symmetric) decomposition exists. Changes in coefficients are measured using ths sample
in 1981 instead of 1985, and changes in variables veing coefficients of 198S instead of 1981. It would give
spproximately the same results (Magnee, 1987).



Table 7.8

Decomposition of Changes in Lebor Participation Rates over 1981-85
by Varisbles and Cocfficicnts

(percent)
Change in variables in coefficients
Variable groups:
Education +1.7% -1.3
(Educ) .
Experience 0 +1.4
(Exp. exp))
Incomes +0.5 -13
(Imar, Dm, lotr, D)
Childrea +0.4 +0.2
(El, E2)
Inactive Women 0.1 +0.5
(MJT, MAL, MV])
Other members 0.1 +0.4
(HST1-2, MST2, HDE)
Intercept and towns 0.2 +1.0
excopt
Bogotd +0.5 +4.1
(BOG)
Total 27 5.1

Note:  Computations were dooo using the method presented in the text for each group, variables and
cocfficicnts of other groups have been kept constant and equal to their initial values.

Concluding if 25 percent of the increase in participation rates is correctly predicted oy the moded,
confirmed by the effects of education and fecundity, this is clearly a modification in the "center
of gravity” of the model, (intercept and dummy variables) which is implied by the participaticn
evolution between 1981 and 1985.'% It should be recalled that if costs of access to the labor
market are significant, the participstion model does not permit their identification from the
reservation wage (Cogan, 1981). Only an estimation of an equaticn of hours of work would
permit this. Additionally, productivity gains during the period and/or exogenous growth of real
wages are not identifiable from demand varistions. The absence of variables in the model
describing labor demand or peculiar economic conditions might explain the residuals of the
predictions, here called changes in the coefficients. These changes in labor demand can be
described alternstively by studying the determination of wages over the period since those are
related to changes in supply and demand.

¥ This method lc-ks like an acalysis of varisnce by varisblos groups. Another procedure covld bave
deen used by stacking togethe: the observations. However, that method would pussibly give different
results because of the nca-linear asture of the model.
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4., Wage Functions

Tables 7.9 and 7.10 show the results of such estimates for different groups in the population
drawn from different survey studies (Mohan, 1981; Carrizosa, 1982). The dependent variable
in those regressions is generally the logarithm of total income or labor income.

Results are rather scattered. The education coefficient, that is to say its mean yield, varies
between .14 and .20. These variations can be explained mainly by different survey coverages
or by the different sets of variables used. These results imply that income doubles for every 5
additional years of education which roughly correspond to an entire cycle in a primary o
secondary school. These yields are much higher than in develuped countries, as generally the
case is in less developed countries (LDCs) (Psacharopoulos, 1973) but even seem to be quite
large by LDCs standards.

The usual long-term interpretation of Mincer (1962) would relate these yields to the interest rates
but they may also be related to high costs of education (Magnac, 1987). Given the limited access
to the financial markets of many households, the second reason may be the most important.
However, in the 1970s large increases in average education took place since primary education
became compulsory in the 1960s. Education yields should have shown large short-run variations.
This indeed shows up in these results. The question of whether these fluctuations are related to
demand or supply shocks remains unsolved.

Married women’s wage cquations. In order to correct for the selectivity bias in the wage
equations (Killingswvorth, 1983), a Heckman (1979) procedure is used here. The inverse Mill’s
ratio associated with the participation equations estimated in the previous section is included as
a regressor. This method will give consistent estimatss of the coefficients but inconsistent
estimates of the standard errors.*

Table 7.11 shows the estimation results for the following equation, with and without selectivity
corrections:

fogw)=X2 +u
wheze w is the hourly wage rate, defined as the ratio of labor income to normal hours of work.

The R? is relatively high givea the number of observations and the coefficients are largely
significant, especially for education. The usual positive effect of education and the positive but
decreasing effect of experience is corroborated. Without selectivity corrections, an additional
year of education increases wages on average by 14 percent and the marimum point for the wage
profile as a function of age is reached for experience equal to 30, that is to say around age 40.

Coefficientr have a positive trend between 1981 and 1984 but decrease again to their 1981 levels
in 1985. On the other hand, 1980 coeificients appear :0 be very large. This decrease can be
partiaily explained by the evolution of labor participatica over the period. In 1983, and above
all in 1984, there is a large increase in participation rates and women, with low aducation and
little experience, enter the labor market. This group, with low earnings, make the wage function
steeper (Figure 7.4). This phenomenon could be attributed to the modificstion of the selection
cule across time.

16 Thess are reported for information purposcs. For 1980, & standard complets likelihood method
was used but the aumerical results were not any different from those civen here.



Table 7.9

Incoms Functions Estimates
Veriables Int, Educ Exp Exp? SEX YP R2 N
Studies
(0)] 4.8 0.173 0.121 0.0018 0.881 47
(7.9 8.8 7.3)
@ nd 0.151 0.135 ns 0.127 070 nd
17.8) (7.2 (-0.9) @.3)
(a) 5.08 0.167 0.078  -0.0011 0.63 1016
(38.9) (17.6) (12.6)
(3b) 5.88 0.151 0.068 0.009 0.51 3640
(59.2) (25.8) (19.3)
@a) - 4.85 0.201 0.068 -0.001 032 nd
(50.0) 21.6) 17.3)
4b) 4.86 0.219 0.066 <0.001 0.32 nd.

Int = Intercept; EDUC = Education; EXP = Experience; EXP2 = Expericnce squared;
SEX = Sex; YP = Pather's income; N = Number of observations
Student tests in brackets

Notes:

Source: Mohan (1981), Carrizoss (1982).

Original Sources: (1) Schultz (1968): Men, Bogotf in 47 groups (sggregated) in 1965: Dependent varble = log

(moathly income).
(2) Kugler (1974): Rural and urban population: dependent variable « log of labor income in 1970,

O)Bo:m(lm Men, Bogots; Dependent ariable = log of monthly income.
1971
3h1974
(4) Ficlds (1977): Dependent variable = log of total income in 1973.
a) Salaried wodkers
b) Self-employed

Selectivity bias corrections bave an important influeace on estimates. Education yield increases
by 15 percent and experience yield by 40 percent. The inverse Mill’s ratio is positive and
significant. But this correction does not change the conclusions made above on the temporal
evolution of the coefficients.”

Comparison with wage equations for other members in the household. Wage equations for the
years between 1981 and 1985 have been estim=ted for husbands and results are presented in Table
7.12. Similar results are given in Table .13 for other members in the household in two

subsamples, salaried workers and self-emplo_ .

" The crucial hypothesis for the Hockman method is the binormality of the disturbences. If this
hypothesis is not verified then the regressions give inconsistent estirnates. This might be the cause of the
noncorrections,



Figure 7.4
Influence of New Entrants on Education Yields in the Wage Equations

Wage function in 1984

Wage function in 1983

New entrants, 1983-84

>
Education
Table 7.10
Wage Equations in Bogotd
Intercept Educ Exp Bxp2 R2 N
Men 4.26 0.119 0.068 -0.0010 2.329 216
(28.9) (18.5) (13.9)
Women 4.29 0.099 0.055 -0.0012 0.229 1047
(15.9) 7.6) (5.5)
Total 4.23 0.114 0.067 -0.0010 0.323 3264

(2.7 L7) (14.5)

Notes: - Similar conventions than Table 7.9 note 2. Dependent varisble = log of menthly inowozs.
Student tests in brackets.
Source: Kugler et. al. (1979)



Table 7.11

Married Woinen's Potential TVage Equations, 1980-85
Eiuc Exp Exp? Mill R2 Means
19%9 2.24 0.157 0.039 - -{.00058 - 0.387 ~ 4.81
(N=3177) (24.0) @.n (3.6
1.49 @174 0.046  0.00077 9.44 0.393
0.5) 5.9) 4.5) 6.4
1981 3.09 QI35 0023  -0.00033 - 0330  5.01
(N~=1165) 0.4 @n @0
2.20 o155 0.031  -0.00052 0.50 0.337
(17.6) @.5) @G.1n 3.9
1982 3.30 0.132 0.030  -0.00046 - 0.380 5.36
WN=2100) 00.2) 6.1 @.1)
2.45 0.152 0.039  -0.90357 0.44 0.387
©5.0) (6.4) 5.7 (5.0)
1983 1.38 0.139 0.030  -0.00045 - 0371 5.54
(N=2529) 3) 6.2) (5.1)
2.40 0.161 0.u42  -0.00072 0.57 0.381
(o9 a.2 ©.9 6.7
1984 3.44 0.144 0.033  -0.00050 - 0355 S5.72
(N=3 v G0 7.2 6.1)
2.4 0.169 0.046  -0.07082 0.72 0.378
U 8.1 a.5) $38.0)
1985 3.76 0.136 0.029  -0.00040 . 0378 591
(N=25T71) 043) 6.9) 4.9 :
3.14 0.151 0.032 £ 07 0.40 0.3%3
.7 5.6) 2.3) (4.5)
Notes: opeadent varisbie = Jog (wage), Mcan = mean (log wage).
Student test 121 tistics in beackets.

The es*imation of husbands® wage equations show that the education yield is less important for
men than women but, on average, wage rates seem to be higher. These differetices would seem
to indicate that "discziminatioe® betwean mear and women is iower in higher educaticn groups.
However, it sets forth the problem of the approximatioa of the variable work experisnce by the
difference (age-education). Women have not only a lower probability of participation bu also
lower levels of experience tham (age-education). In orler to show the impoitance of Lis

approximation, we develop a vecy simple model.

Assume that the true model is given by the wage equation where EXP2Z was deleted for the sake
of simplicity.

og{w) = 2 + b.EDUC + ¢ EXP + v



Table 7.12

Husband's Wage Equations
1981 1982 1983 1934 1985
Intercept 3.33 3.43 3.54 3.68 3.72
Educ 0.121 0.126 0.129 0.132 0.133
41.0) (56.3) 66.7) (73.5) (67.9)
Exp 0.036 0.040 0.045 0.040 0.044
“.2) (12.7) (16.7) (15.3) (15.3)
Exp? -0.00045 -0.00048 -0.00055 -0.00045 -0.00050
n2) .2 (12.3) (10.5) (10.4)
R? 0.298 0.320 0.553 0.356 0.357
N 4048 6781 7698 9208 7771
Mesn 5.32 5.61 5.86 6.00 6.14

Notes: Dependzent variable = Jog of hourly wage rate.
Student tests i brackets

A priori we have b > 0, ¢ > 0. Estimated wage equations are however given by the
approximated model:
log(w) = d + e EDUC + fX + u with X=AGE-EDUC

but u=c(EXP-X) + v is clearly correlated to EDUC and X. This endogeneity problem should
imply that the estimates of d, e, and f are viased estimates of a,b,c.

So as to estimate the direction of the bias, let us write the auxiliary regression:
EXP-X=C+AEDUC+BX+t

Then if E(v | X) = 0 is assumed, the estimates of d, e, and f are unbiased estimates of
(a+c.C, b+c.A, c+c.B) beczuse the true model can be rewritten:

In(W)= (a+c.C) + (b+c.A) EDUC + (c+c.B).X + (v+ct)

Finally, an heuristic argument shows that A > 0 and B < 0. As a matter of fact, if X is fixed,
the negative difference (EXP-X) describing the opposite of the time spent out of the market
increases as education increases because labor participation increases with education, with fixed
¥, Hence: Cov(EXP-X,EDUC|X) > 0 and A > 0. Moreover, if EDUC is fixed, the negative
difference (EXP-X) decreases as X increases since the participation rate is less than one. Then
Cov(EXP-X,X|EDUC) < 0 and B < 0.

Concluding, the estimator of the education yield in the regressions we used is an upward biased
estimator of the true yield and the estimator of the expericac- sield is a downward biased
estimator of the true experience yield. These biases go in the same direction as the differences
between malo and female wage functions. These differences might thus be a statistically spurious



Table 7.13

Other Members® Wage Equations.
Intercept Edoc Exp Exp? Sex R2 N Means

Wage eamers

1981 3.03 0.151 0.050 0.00071 -0.392 0.490 2,951 4.71
41.8) (15.5) (11.6) (18.8)

1982 3.27 0.151 0.053 -0.00076 0.40 0.507 4,835 4.97
63.7) (20.7) {15.2) (24.6)

1983 3.36 0.158 0.052 -0.00068 -0.40 0.526 5,395 5.16
(70.0) (19.8) (12.8) (24.9)

1984 3.75 0.147 0.045 0.00062 -0.4Cc 0.495 5,711 5.37
67.0) (17.9) \11.8) (26.0)

1985 3.67 0.156 0.052 -0.00075 -0.38 0.543 5,062 552
(70.0) (19.9) (14.1) A

Self-employed

1981 3. 0.120 0.050 0.00065 -0.39 0.238 m 4.81
®.3) ER)) 4.9 3.9

1982 3.53 0.129 0.035 -0.00041 -0.23 0.2 651 5.14
(1.2 @.2) G2) )

1983 3.67 0.131 0.033 -0.00040 -0.20 0.282 724 5.39
(16.2) @.5) (3-6) (3.0

1984 3.74 0.129 0.028 -0.00034 -0.11 0.2 84S 552
(15.9) (X)) (2.8) 1.6)

1985 3.94 0.110 0.042 -0.00056 -0.17 0.119 nd. 536
(10.1) “4.4) 3.6 1.9

Notes:  Dependent varisble = log of hourly wage rate.

Student tests in brackete.

A artifact related to the bad measure of the true market experience. The edncation yield for women
may in fact be less than 1S percent. In order to correct for this experience bias several methods

are possible but it is necessary to have panel data.

The analysis of the wage functions for other members in the family show that no significant
differences appears in the human capital yields. In contrast, the sex variable is significant and
for salaried workers; women earn 40 percent less than men, all other things being equal.
Discrimination thus seems to ve very important. But it must be noticed that these results are
valid for salaried workers but less so for the seif-employed. Among .Jie latter, wages are
explained less by human capital varisbles. It is possible that the self-employed wages have larger
variations across time than salaried workers® wages.
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5. Conclusions

In this paper, the results lead to some firm conclusioss but also pose some questions about the
basic hypothesis of the model. First, the results of the participation model seem robust and stable
across time. The results show the importance of the classical effects of human capital variables
or incomes on the labor participation of married women. They also permit us to measure the
substitution effects within the hcusehold. Nevertheless, even if 25 percent of the increase in
participation is ;- ~edicted by supply effects, such as increasing average education of decressing
fecundity, its explanatory power remains quite small in cross-section and rather mild in time-
series.

The estimation of wage equations is usual but omits variables related to occupations or to the
demand side of the labor market. The latter seem to be an important determinant of the evolution
of the labor market (Magnac, 1991). In particular, the segmentation hypothesis of the labor
market should be considered. However, in this case the estimation of wage equations by raerely
including cccupational status variables is plagued by major biases since those variables are
endogenously determined. Occupational status is chosen at the same time as participation. It is
thus necessary to use a more complete model 50 as to treat it in a more rigorous way.



- Srnsienie o amigre errvets wetes 4 W) Mo aciiesit Sositel oacis

Appendix 7A
Household Composition Variables Left Out of the Analysis of Female Participation
Number of persons in the fam*'
Number of children of the hou.chold’s head aged between 3 and 12.
Number of children of other members.
Number of active adult men and women.
Number of students aged between 12 and 18.

Number of unemployed women.

These variables were left out of the analysis because they were not significant in all samples
except the number of persons and the number of active women which were left out because of
a strong colinearity with other members’ income (IOTR).

Appendix 7B
Presentation of the Data

The data used in the estimations come from the yearly Encuestas de Hogares (EH) from March
1980 to 1985 (EH26 to EH46) collected by the DANE in the four major cities of Colombia,
Bogot4, Medellfn, Birranquilla, Cali, and in the smaller towns Bucaramanga, Manizales and
Pasto. The DANE in recent years aims to include suburbs in the surveys but it was not the case
in 1980 to 1985 surveys. The survey methods are homogeneous in the period under study, with
the exceptions of March 1981 in Bogot4 where the sample is much larger and of March 1982 for
the three smaller towns for the same reason (Estudios de Poblacién).

Generally speaking, the main questionnaire consists of questions related to individual
characteristics on work, income, etc., but it is easy ‘o construct househo!ld variables from the
survey.

These surveys or similar ones have been studied by Ayala (1981) who compared the results to
a survey undertaken by the CEDE (Universidad de les Andes, Empleo y Pobreza, 1978) in
Bogotd. Differences are rather mild, but the Encuestas de Hogares seems to underestimate the
number of children in the family and domestic services as well. Similarly, it seems that partial
work is underreported, in par