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Abstract

This study investigate the effects of working at an early age on earnings
in adult life in Brazil, and whether returns on schooling vary according to
the age of the first job. Evidence was found of the negative effects of chidl
labor on earnings. Moreover, from 10 years of schooling the earnings tend
increase for each additional year as the age at which individuals enter the
labor market increases.

1. Introduction

Unfortunately, even though child labor rates have been on the decline over
the years, a large number of children are still working. Worldwide, about 152
million children aged between 5 and 14 were working in 2011 (IPEC, 2011).

It is plausible that working at an early age has a strong negative im-
pact on future individual earnings and, consequently, on national income.
This hypothesis seems to be widely accepted by academics and policymakers.
However, there is little empirical evidence supporting it. There is extensive
literature on the causes of child labor. However, according to Kassouf (2007)
and Emerson and Souza (2011), only a few studies have been carried out
on its hazards. According to the literature, the main ones are its negative
impacts on health (see Kassouf et al., 2001; Odonnell et al., 2004) and educa-
tion (see Heady, 2003), both of which are determinants of human capital and
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have a direct bearing on labor earnings in adult life (henceforth earnings).
Taking the Ben-Porath (1967) model seriously, both schooling and entry

age in the labor market are endogenously and simultaneously decided. In
order to claim causality from child labor to adult earnings, some treatment
must be applied. In this sense, Emerson and Souza (2011) estimated a model
using instrumental variables to arrive at more accurate estimates than those
previously obtained by Emerson and Souza (2003) and Ilahi et al. (2001).
The authors concluded that child labor is associated with lower adult earn-
ings. Specifically, they observed a quadratic relationship between the age
at which an individual started working and his or her earnings in adult life.
Unfortunately, due to the specificities of the data set used by authors to build
the instruments used in the estimations, it is hardly possible to apply the
same kind of econometric modeling to come up with more evidences about
the harms of child labor. Moreover, since information about the age at which
the individuals started to work and about their family background is avail-
able only for heads of families or spouses, the sample used by the authors
excludes all other individuals with a different status in the family.

This study is a attempt of measuring the negative effects of child labor
on earnings in adult life for individuals who, regardless of having worked as a
child or not, managed to complete the two most important levels of education:
high school and university. For this we select two restricted samples. One is
a sample of individuals aged 23 to 65 years old with high school education
completed only. Another is a sample of 23 to 65 year old individuals with
higher education only. Clearly, conditioning in one (endogenous) variable
and running a regression of the other variable on earnings does not solve the
endogeneity problem. But, can at least reduce the possiblity of the results
to be contaminated. The central idea of using two restricted samples is that,
regardless of any difficulties caused by working as a child or youth, all the
individuals included in the samples managed to complete at least one or
two levels of education, as other individuals with the same schooling who
didn’t work at an early age did. Our expectation is that individuals with
the same schooling will have, on average, different earnings according to the
age at which they entered the labor market. Among other reasons, this is
a result of differences in the quality of their education and shortcomings in
the learning process of those who, for instance, had to work during the day
and study in the evening or vice versa. However, both aspects are reflected
on the type of work one does as an adult.

We found evidence that, for people with the same schooling, the age at
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which they got their first job had a bearing on their earnings. At this point,
another question emerges: are the returns on education for adults equal for
people who started working at different ages? As an attempt to find evidence
in support of an appropriate answer to this question, earning equations were
estimated with different samples, according to the age brackets in which peo-
ple got their first job. So, this study also investigated whether the returns on
education vary according to the age at which an individual started working.

This rest of paper is structured as follows. Section 2 presents a brief de-
scription of the data and samples utilized. Section 3 describes the method-
ological procedures – empirical models and estimator. Results are presents
and discussed in Section 4; Section 5 concludes the study.

2. Data and Samples

Earnings have been on the rise in Brazil in recent years. We therefore
opted for using pooled sample data covering a period marked by significant
changes in the Brazilian labor market. The data set used in the estima-
tions is made up of samples of the 2001-2009 and 2011 National Household
Sample Survey (pooled cross-section) defined by the Brazilian Institute for
Geography and Statistics (IBGE in Brazilian acronym).

In order to avoid current labor market participation selection bias problem
and capture more accurately the impact of working earlier in life on adult
earnings, the sample was restricted to workers aged 23-65 years old. We also
excluded individuals with ill-defined occupations, and who were still studying
or who worked but had no earnings, as well as observations with missings in
any of the variables.

After applying the above-mentioned filters to the sample, we divided it
into four sub-samples: i) women with full secondary education, ii) men with
full secondary education, iii) women with higher education, and iv) men with
higher education.4

Table 1 provides the proportion of individuals based on historical infor-
mation about the age at which they started working in each of the nine years
analysed here.

4Individuals with a master’s or doctor’s degree were not included in the samples defined
for higher education and college graduates were not included in the samples defined for
secondary education.
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Table 1: Proportion of Brazilian individuals by the age at which they started
to work, gender, and survey.

Age started Years
to work 2001 2002 2003 2004 2005 2006 2007 2008 2009 2011

W
o
m

a
n

9 12.28 12.37 11.93 11.23 11.32 10.75 8.93 10.12 8.93 7.55
10 8.53 8.63 8.58 8.36 7.96 7.84 7.20 6.85 6.42 5.60
11 3.00 2.87 2.89 3.05 2.63 2.81 2.80 2.66 2.74 2.31
12 8.88 9.03 9.17 8.60 8.55 8.46 8.87 8.49 8.09 7.26
13 6.22 6.09 6.07 6.23 6.18 5.95 5.91 5.99 5.65 5.30
14 9.00 9.12 9.01 9.38 9.49 9.32 9.51 9.17 9.31 9.14
15 9.73 9.89 9.66 9.85 9.98 10.08 10.12 10.04 10.29 10.03
16 7.27 7.25 7.64 7.83 7.84 7.82 8.47 8.48 8.74 9.47
17 6.01 5.86 6.17 6.36 6.40 6.52 6.69 7.01 7.12 7.66
18 9.76 9.89 9.67 10.02 10.30 10.50 10.86 11.06 12.41 14.17
19 3.50 3.58 3.66 3.54 3.64 3.64 3.75 3.63 3.98 4.40
20 4.56 4.67 4.78 4.66 4.60 4.86 4.73 4.83 4.81 5.23
21 1.77 1.60 1.87 1.96 1.80 1.81 1.85 1.81 1.91 1.95
22 2.00 2.07 1.95 1.92 2.06 2.05 2.18 2.31 2.26 2.24
23 1.48 1.52 1.47 1.46 1.51 1.58 1.47 1.56 1.48 1.59
24 1.13 1.12 1.00 1.09 1.15 1.22 1.16 1.31 1.28 1.28
25 1.29 1.09 1.16 1.14 1.15 1.21 1.13 1.18 1.23 1.28
26 0.50 0.47 0.48 0.51 0.52 0.59 0.56 0.51 0.50 0.61
27 0.38 0.33 0.37 0.37 0.31 0.38 0.37 0.47 0.39 0.42
28 0.35 0.38 0.37 0.30 0.37 0.39 0.31 0.42 0.41 0.41
29 0.23 0.21 0.24 0.21 0.22 0.22 0.23 0.21 0.23 0.26
30 2.11 1.97 1.87 1.94 2.02 2.01 2.89 1.90 1.83 1.84

M
a
n

9 19.46 18.66 17.95 17.04 16.73 16.04 14.16 14.56 13.68 11.59
10 12.99 12.68 12.77 12.69 12.20 11.45 11.05 10.40 10.09 8.78
11 3.52 3.26 3.27 3.27 3.19 3.23 3.28 3.24 3.12 2.73
12 12.40 12.10 11.63 11.86 11.79 11.24 11.95 11.65 11.25 10.20
13 6.61 6.70 6.73 6.68 6.65 6.54 6.58 6.58 6.49 6.06
14 11.14 11.56 11.69 11.97 11.90 11.62 11.48 11.54 11.41 11.86
15 9.07 9.22 9.53 9.45 9.58 9.96 10.04 10.30 10.52 11.04
16 6.58 6.85 7.07 7.28 7.34 7.93 7.87 8.61 8.86 9.77
17 4.45 4.62 4.65 4.94 5.10 5.34 5.40 5.81 5.84 6.98
18 6.55 7.16 7.14 7.27 7.67 8.11 8.27 8.47 9.49 11.36
19 2.02 2.02 2.03 2.15 2.06 2.30 2.43 2.44 2.64 2.87
20 2.08 2.11 2.27 2.11 2.39 2.56 2.33 2.53 2.57 2.79
21 0.75 0.79 0.84 0.85 0.80 0.90 0.91 0.99 0.95 0.90
22 0.75 0.78 0.79 0.84 0.83 0.97 0.92 0.95 1.01 0.98
23 0.52 0.50 0.52 0.54 0.56 0.59 0.62 0.58 0.58 0.61
24 0.35 0.34 0.36 0.37 0.45 0.43 0.42 0.47 0.54 0.52
25 0.34 0.29 0.37 0.28 0.37 0.39 0.36 0.42 0.43 0.44
26 0.13 0.12 0.12 0.15 0.15 0.16 0.16 0.14 0.19 0.16
27 0.08 0.10 0.08 0.07 0.08 0.08 0.09 0.10 0.09 0.11
28 0.08 0.05 0.06 0.07 0.06 0.06 0.06 0.08 0.08 0.09
29 0.04 0.02 0.02 0.02 0.03 0.02 0.02 0.04 0.04 0.05
30 0.08 0.08 0.11 0.08 0.07 0.08 1.60 0.09 0.12 0.11

Notes: Data from the full sample (i.e. without excluding any observation).
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3. Empirical Modelling

The model specification is a variant of the classical earnings equation
in which the dependent variable is the natural logarithm of earnings (in
Brazilian Reals in 2001) from the main job divided by the number of hours
per week worked in this occupation.

Heckman’s procedure (by maximum likelihood) was used to correct the
sample selectivity bias in the earnings equations. Sample expansion factors
associated to each observation were used and the characteristics of the sam-
pling, designated as complex surveys, were taken into account. The sampling
plan applied to the surveys is stratified and clustered and uses unequal selec-
tion probabilities. Ignoring the sample design may lead to biased estimates
and usually underestimates the actual variance. The Taylor series lineariza-
tion method was used to provide correct standard errors.5

In the basic model, the explanatory variable of interest is the ge at which
individuals started working. This is done in two ways: ii) model A – using a
dummy variable that assumes value 1 if the individual began working before
the age of 16 and 0 if that was not the case (Child labor); and ii) model B –
using a set of dummy variables to distinguish between age brackets at which
the individuals entered the labor market (Age started to work, where for
high school, the base age group is 17 years old and over, and for higher
education, the base age is 23 years old and over). In the earnings equation
the others control variables are:

a. Age of the individual (Age) in years and the square of this variable (Age
squared);

b. A dummy variable for the individual’s genders, which is 1 for males and
0 for females (Man);

c. Four dummy variables to distinguish between five skin colors – White

(base group), Black, Mulatto, Yellow (Asian) and Indigenous people;

d. A dummy variable for residence location, which is 1 when the individual
resides in an urban area and 0 if he or she resides in a rural area (Urban
area);

e. A dummy variable for association to a labor union membership, which is
1 if the individual is member and 0 if not (Labor union);

5Skinner et al. (1998), Pessoa and Silva (1998), and Silva et al. (2002) who give an
introduction about complex surveys.
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f. Five dummy variables to control for possible regional differences: North,
South, Mid-West, Northeast, and Southeast (base group);

g. Nine dummy variables for year, to control for possible fixed time effects
(2001 as the base group).

The participation equation contains the all regressors cited above, except
the labor union membership and age at which he or she began to work
because both are only defined in the database if the person worked. We also
included others personal and family characteristics:

a. A dummy variable for existence of some non-labor income (e.g., condi-
tional cash transfer programmes), which is 1 if the individual receives and
0 if not.

b. A dummy variable for marital status, which is 1 if the individual is married
and 0 if he or she is not;

c. A dummy variable for children living in the same household, which is 1 if
there is and 0 if not;

d. A dummy variable for position in the family, which is 1 if the individual
is the head of the household and 0 if he or she assumes other positions in
the family;

4. Results and Discussions

In reading the results, one must consider that, unfortunately, it is not
possible to distinguish jobs outside the home from work at home or in other
family activities, to distinguish work during school breaks or on weekends
from work during school hours, and to distinguish continuous employment
from occasional or seasonal employment. The number of hours worked by an
individual as a child is not known. It is only possible to know the age at which
the individual started working. One should remember that the information
about the first job age is related to the past of workers aged 23-63 years old.

Table A.1 show the full results of earnings equations estimated, and selec-
tion equation estimates are available upon request. Table 2 shows estimates
of percentage marginal effects, by gender and schooling group, of the age
at which Brazilians in the 23-65 age bracket began to work on earnings de-
rived from changes in the values of the regressors of the model A and B, as
evaluated at their means.
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Table 2: Percentage marginal effects of the age bracket at which one started
working on earnings, by level of education

Age at which High school Higher education
started working Woman Man Woman Man

Model A

15 or less −12.14∗ −7.46∗ −19.31∗ −20.89∗

(−12.85;−11.42) (−8.19;−6.73) (−20.52;−18.08) (−22.24;−19.52)

Model B

8 or less −23.81∗ −17.24∗ −39.99∗ −43.72∗

(−25.41;−22.17) (−18.65;−15.80) (−42.18;−36.95) (−46.48;−40.81)
9− 10 −22.05∗ −14.91∗ −36.77∗ −39.79∗

(−23.37;−20.71) (−16.13;−13.66) (−39.19;−34.25) (−42.45;−37.02)
11− 12 −15.88∗ −8.76∗ −32.54∗ −33.07∗

(−17.07;−14.68) (−9.91;−7.59) (−34.81;−30.20) (−35.63;−30.42)
13− 14 −7.72∗ −2.54∗ −23.4∗ −26.42∗

(−8.75;−6.68) (−3.57;−1.50) (−25.44;−21.29) (−28.64;−24.14)
15− 16 −4.48∗ −3.25∗ −20.74∗ −24.18∗

(−5.40;−3.55) (−4.19;−2.30) (−22.55;−18.88) (−26.43;−21.87)
17− 18 −14.7∗ −16.36∗

(−16.45;−12.91) (−18.66;−14.00)
19− 20 −9.84∗ −10.29∗

(−11.88;−7.75) (−13.11;−7.39)
21− 22 −2.05∗∗∗ 1.17

(−4.43;−0.39) (−4.74;−2.54)
Notes: The results of the estimations are shown in Table A.1. For high school, the base age group
(omitted variable) is 17 years old and over. For higher education, the base age is 23 years old
and over; ∗ and ∗∗∗ refer to significance at 1% and 10% (Delta-method standard errors were used),
respectively; 95% confidence interval in parentheses.
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As for the other control variables, the results are similar to the ones
usually observed in studies on earning determinants in the Brazilian labor
market.

The results of model A show that, in the adult age bracket considered in
the study (23-65 years old), regardless of gender, people who start working
at the age of 15 or less have lower earnings than those who only do so after
completing 16 years of age. But there is a difference in the magnitude of the
harm of working at an early age between the two genders and according to
the schooling level. For people who only completed high school, the harm
is estimated at approximately 12.1% and 7.5% for women and men, respec-
tively. For people who completed higher education, however, the harm for
both genders is far greater than that suffered by those who only completed
secondary education (19.3% and 20.9% for women and men, respectively).
Moreover, there is such an inversion that the estimated negative effects on
earnings are about 1.6 percentage points higher for men than for women.

The estimation results of model B corroborate the results of the first
model, namely, that child labor reduces future earnings. However, it is once
again observed that the harm is greater for people who manage to complete
at least higher education. It is clearly observed that the negative effects
of the age at which a person started working on his or her future earnings
decrease according to when that person got his or her first job. For the group
of people who only completed high school, it is estimated that the earnings
of those who started working before completing 9 years of age (8 or less) as
compared to those who entered the labor market after completing 17 years is
about 23.8% and 17.2% lower for women and men, respectively. For people
who began to work before the age of 9 and completed higher education, it is
estimated that the reduction in earnings is approximately 40.0% and 43.7%
for women and men, respectively.

It should be observed that both for high school and higher education,
the negative effect on earnings in adult life decreases as the individuals enter
the labor market later in their life and closer to the average age at which
they graduated at either of those levels. For instance, for a man who began
to work before the age of 9 and only completed high school, the estimated
reduction in earnings is 17.5%, but it drops to 3.2% if he entered the labor
market after the age of 15. For men who completed higher education, this
reduction in earnings drops from 43.7% for those who started working at the
age of 8 or less to zero (statistically null) if they started their first job at the
age of 21.

8



Since the sample used in the estimations is composed of people with the
same schooling, regardless of the age at which they began to work, the results
indirectly reflect the quality of their learning, the lower learning ability of
those who both worked and studied and, consequently, the type of job they
had as adults.

At this point, another question emerges: are the returns on education for
adults equal for people who started working at different ages? We estimated
the same earning equations using different samples, according to the age
brackets in which people got their first job in order to answer to this question.

Since the sample was not restricted to specific schooling-based groups,
but rather to groups based on the age at which a person began to work,
education was initially measured alternatively in the light of two aspects: a)
years of schooling (S), ranging from 0 for no schooling or less than one year
of schooling to 15 for those with 15 years of schooling or more; b) 15 dummy
variables to distinguish 16 years of schooling, based on people without any
schooling or who had only studied for less than one year.

An important note is that since the estimations were based on sample
data for groups defined by the age bracket in which they got their first job,
the age and age-squared variable are direct controls for work experience that
are usually measured by the proxy defined by the difference between the
actual age of the person and that at which he or she started working.

The results obtained with the second way of measuring education are
show in Tables 5 and 6. The returns on schooling are positive, suggesting
that increases in earnings are substantially higher from 10 years of schooling
for both genders.6 It should be noted that the first year of schooling yielding
the highest return is the 11th grade, the last grade of high school. We also
observed that the threshold effect (from 10 years of schooling) of education
increases with the age at which one started to work. This is new evidence
suggesting the negative effects of early work.

Therefore, we considered the existence of a threshold effect, besides the
years of schooling variable, and included the variable S∗ = Z(S−λ) in the
specification, where λ is the threshold, i.e. the value of schooling from which
the return on education increases, and Z is a dummy variable that assumes
value 0 for S ≤ λ and value 1 for S > λ. Using the variable S∗ = Z(S − 10)

6Evidence of the threshold effect of education as from 10 years of schooling was found
by Hoffmann and Simão (2005) for the state of Minas Gerais, Brazil.
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in the specification, the following percent conditional marginal effects were
observed on earnings for each additional year of education from 10 years of
schooling.

Table 3 shows the percentage marginal effects of years of schooling and the
threshold effect (from 10 years of schooling) on earnings, by the age bracket in
which one began to work. For both men and women, the percentage increase
in earnings for each additional year of education after 10 years of schooling
increases as the age at which they entered the labor market increases. This is
indirect evidence that the negative effects of working at an early age on future
earnings are caused, among other reasons, by the quality of the education
received, which has both a direct and indirect bearing on the kind of work a
person engages in. For men, for example, an additional year of education from
10 years of schooling yields a return of 26.7% for those who start working
after the age of 23, while the return for those who have to work before
reaching the age of 9 is 12.4%. It should be noted that, for both genders, the
positive threshold effect on earnings increases steadily as people enter the
labor market at a later age.

Table 3: Percentage marginal effects of years of schooling and threshold effect
(from 10 years of schooling) on earnings, by the age bracket at which one
started working

Age at which Woman Man
started working Years of schooling threshold effect Years of schooling threshold effect
8 or less 5.26 9.61 6.82 12.36

(4.89; 5.64) (8.48; 10.76) (6.59; 7.05) (10.98; 13.76)
9− 10 5.31 10.64 6.85 13.27

(4.99; 5.64) (9.65; 11.64) (6.64; 7.07) (12.16; 14.39)
11− 12 5.12 11.78 6.85 13.16

(4.83; 5.42) (10.93; 12.64) (6.65; 7.06) (12.18; 14.15)
13− 14 4.91 13.75 6.46 15.93

(4.67; 5.16) (13.09; 14.40) (6.27; 6.64) (15.20; 16.66)
15− 16 5.61 15.04 6.22 15.82

(5.36; 5.85) (14.37; 15.72) (6.03; 6.42) (15.20; 16.45)
17− 18 6.03 18.99 5.52 16.88

(5.72; 6.33) (18.29; 19.69) (5.30; 5.75) (16.03; 17.33)
19− 20 6.01 21.25 5.37 18.79

(5.59; 6.43) (20.18; 22.33) (4.96; 5.78) (17.89; 19.70)
21− 22 5.45 24.52 4.88 22.13

(4.76; 6.16) (22.88; 26.18) (4.15; 5.61) (20.77; 23.50)
23 or more 3.65 28.04 4.79 26.73

(3.24; 4.06) (26.23; 29.89) (4.02; 5.57) (25.71; 27.77)
Notes: All marginal effects are statistically significant at 1% (Delta-method standard errors were
used); 95% confidence interval in parentheses; The results of the estimations are shown in Table A.2
and A.3
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We recognize that the our findings are not convincing that endogeneity
issues were completely solved by simply restricting the sample to those who
ultimately complete high-school or post-secondary education. Nonetheless,
we were more convinced that child labor reduces earnings in adult life after
applying estimations conditional to the years of schooling completed by the
individuals. The results presents in Tables 4 and 5 reinforce those arrived at
using the samples restricted to maximum level of education achieved. Since
schooling is the same for all observations in each of the sixteen samples used
in the estimation (0-15 years of schooling), the endogeneity between the age
at which an individual began to work and his/her education is no longer a
relevant problem, as it is much less likely.

11



T
ab

le
4:

E
ar
n
in
gs

eq
u
at
io
n
(m

o
d
el
s
A

an
d
B
)
u
si
n
g
H
ec
k
m
an

’s
p
ro
ce
d
u
re

fo
r
B
ra
zi
li
an

in
d
iv
id
u
al
s
ag
ed

fr
om

23
to

65
ye
ar
s
ol
d
,
b
y
ye
ar
s
of

sc
h
o
ol
in
g

V
a
ri
a
b
le
s

Y
ea

rs
o
f
sc
h
o
o
li
n
g

0
1

2
3

4
5

6
7

C
o
n
s
t
a
n
t

0
.3
4
5
∗

0
.1
6
0
∗
∗
∗

0
.2
9
0
∗

0
.1
4
4
∗

0
.1
0
2
∗

0
.0
9
8
8
∗
∗

0
.0
7
2
5

−
0
.0
0
1
9
2

(0
.0
4
8
9
)

(0
.0
8
8
2
)

(0
.0
6
6
2
)

(0
.0
5
3
8
)

(0
.0
3
7
2
)

(0
.0
4
4
4
)

(0
.0
6
0
1
)

(0
.0
5
7
7
)

A
g
e

0
.0
2
0
3
∗

0
.0
2
4
8
∗

0
.0
2
0
5
∗

0
.0
2
6
5
∗

0
.0
2
9
7
∗

0
.0
3
3
8
∗

0
.0
3
9
7
∗

0
.0
4
2
7
∗

(0
.0
0
2
0
3
)

(0
.0
0
3
8
1
)

(0
.0
0
2
9
5
)

(0
.0
0
2
4
5
)

(0
.0
0
1
7
0
)

(0
.0
0
2
1
8
)

(0
.0
0
3
0
8
)

(0
.0
0
2
9
4
)

A
g
e

s
q
u
a
r
e
d

−
0
.0
0
0
2
2
4
∗

−
0
.0
0
0
2
3
5
∗

−
0
.0
0
0
1
7
1
∗

−
0
.0
0
0
2
3
6
∗

−
0
.0
0
0
2
3
8
∗

−
0
.0
0
0
3
0
0
∗

−
0
.0
0
0
3
6
8
∗

−
0
.0
0
0
3
9
4
∗

(0
.0
0
0
0
2
3
1
)

(0
.0
0
0
0
4
4
1
)

(0
.0
0
0
0
3
4
3
)

(0
.0
0
0
0
2
8
9
)

(0
.0
0
0
0
2
0
1
)

(0
.0
0
0
0
2
7
0
)

(0
.0
0
0
0
4
0
0
)

(0
.0
0
0
0
3
8
3
)

M
a
n

0
.1
9
1
∗

0
.2
1
3
∗

0
.2
0
7
∗

0
.2
4
3
∗

0
.2
8
3
∗

0
.2
9
6
∗

0
.3
1
3
∗

0
.3
1
9
∗

(0
.0
0
9
1
3
)

(0
.0
1
3
9
)

(0
.0
1
0
1
)

(0
.0
0
7
9
3
)

(0
.0
0
4
7
7
)

(0
.0
0
5
8
0
)

(0
.0
0
7
5
0
)

(0
.0
0
7
2
9
)

M
u
l
a
t
t
o

−
0
.0
0
7
2
0

0
.0
8
2
1

−
0
.0
7
0
9

−
0
.0
9
3
5

−
0
.0
7
5
8
∗
∗

−
0
.0
7
5
4

−
0
.1
2
1
∗
∗

−
0
.0
4
8
6

(0
.0
5
1
1
)

(0
.1
0
9
)

(0
.0
7
7
8
)

(0
.0
6
7
6
)

(0
.0
3
8
5
)

(0
.0
5
6
6
)

(0
.0
5
9
4
)

(0
.0
5
8
9
)

B
l
a
c
k

−
0
.0
9
2
5
∗

−
0
.0
8
9
9
∗

−
0
.0
9
2
4
∗

−
0
.0
9
9
8
∗

−
0
.1
2
4
∗

−
0
.1
0
1
∗

−
0
.1
0
4
∗

−
0
.1
1
1
∗

(0
.0
0
7
0
5
)

(0
.0
1
2
5
)

(0
.0
0
8
9
9
)

(0
.0
0
7
4
6
)

(0
.0
0
4
9
6
)

(0
.0
0
5
9
7
)

(0
.0
0
8
0
0
)

(0
.0
0
7
6
3
)

Y
e
l
l
o
w

−
0
.0
1
0
2

0
.1
1
3

−
0
.0
1
2
7

0
.0
2
5
1

0
.1
8
1
∗

−
0
.0
0
8
2
3

0
.1
8
3
∗
∗

−
0
.0
1
7
0

(0
.0
7
7
2
)

(0
.1
9
7
)

(0
.1
2
4
)

(0
.0
7
4
4
)

(0
.0
5
3
1
)

(0
.0
6
2
4
)

(0
.0
8
2
7
)

(0
.0
8
5
3
)

I
n
d
i
g
e
n
o
u
s

−
0
.0
8
8
7
∗

−
0
.0
6
1
7
∗

−
0
.0
7
4
1
∗

−
0
.0
9
8
3
∗

−
0
.1
2
9
∗

−
0
.1
0
5
∗

−
0
.1
2
9
∗

−
0
.1
2
8
∗

(0
.0
1
0
8
)

(0
.0
1
9
2
)

(0
.0
1
3
7
)

(0
.0
1
1
2
)

(0
.0
0
7
9
2
)

(0
.0
0
9
8
2
)

(0
.0
1
2
3
)

(0
.0
1
2
2
)

U
r
b
a
n

a
r
e
a

0
.3
0
3
∗

0
.3
0
7
∗

0
.2
8
5
∗

0
.2
9
4
∗

0
.2
7
9
∗

0
.2
3
5
∗

0
.2
0
5
∗

0
.2
2
1
∗

(0
.0
0
9
2
3
)

(0
.0
1
4
5
)

(0
.0
1
1
3
)

(0
.0
1
0
4
)

(0
.0
0
8
3
8
)

(0
.0
1
0
0
)

(0
.0
1
3
5
)

(0
.0
1
3
8
)

L
a
b
o
r

u
n
i
o
n

−
0
.0
0
1
4
1

0
.0
4
3
4
∗
∗

0
.0
3
0
3
∗
∗

0
.0
5
7
7
∗

0
.1
2
4
∗

0
.1
1
6
∗

0
.1
3
1
∗

0
.1
5
6
∗

(0
.0
1
0
1
)

(0
.0
1
7
3
)

(0
.0
1
3
9
)

(0
.0
1
0
8
)

(0
.0
0
7
1
1
)

(0
.0
0
8
4
2
)

(0
.0
1
0
4
)

(0
.0
0
9
8
8
)

C
h
i
l
d

l
a
b
o
r

−
0
.1
7
8
∗

−
0
.1
3
7
∗

−
0
.1
1
8
∗

−
0
.1
0
2
∗

−
0
.0
7
7
5
∗

−
0
.0
3
9
4
∗

−
0
.0
3
2
2
∗

−
0
.0
3
0
5
∗

(0
.0
0
8
4
4
)

(0
.0
1
4
9
)

(0
.0
1
0
4
)

(0
.0
0
8
6
2
)

(0
.0
0
5
4
4
)

(0
.0
0
6
1
4
)

(0
.0
0
7
6
5
)

(0
.0
0
7
2
8
)

a
th

ρ̂
−
0
.4
2
7
∗

−
0
.4
2
5
∗

−
0
.3
9
2
∗

−
0
.3
1
3
∗

−
0
.2
5
8
∗

−
0
.2
3
5
∗

−
0
.2
2
2
∗

−
0
.2
0
8
∗

(0
.0
3
3
3
)

(0
.0
4
7
9
)

(0
.0
4
2
9
)

(0
.0
2
9
1
)

(0
.0
1
6
5
)

(0
.0
1
8
4
)

(0
.0
2
4
3
)

(0
.0
1
8
6
)

N
u
m
b
er

o
f
o
b
s.

1
0
9
4
7
1

2
7
0
7
4

4
4
6
1
5

6
2
4
3
7

1
4
1
0
0
2

8
9
5
3
2

4
9
4
9
5

5
2
0
3
1

N
o
te
s:

L
in
ea

ri
ze
d
st
a
n
d
a
rd

er
ro
rs

in
p
a
re
n
th

es
es
;
*
,
*
*
a
n
d
*
*
*
d
en

o
te

si
g
n
ifi
ca

n
ce

a
t
1
%
,
5
%

a
n
d
1
0
%
,
re
sp

ec
ti
v
el
y
;
F
o
u
r
d
u
m
m
y
v
a
ri
a
b
le
s

to
d
is
ti
n
g
u
is
h

b
et
w
ee
n

th
e
fi
v
e
B
ra
zi
li
a
n

re
g
io
n
s,

a
n
d

n
in
e
d
u
m
m
y
v
a
ri
a
b
le
s
to

d
is
ti
n
g
u
is
h

te
n

y
ea

rs
w
er
e
u
se
d
;
T
h
e
se
le
ct
io
n

eq
u
a
ti
o
n

es
ti
m
a
te
s
a
re

a
v
a
il
a
b
le

u
p
o
n
re
q
u
es
t.

12



T
ab

le
5:

E
ar
n
in
gs

eq
u
at
io
n
(m

o
d
el
s
A

an
d
B
)
u
si
n
g
H
ec
k
m
an

’s
p
ro
ce
d
u
re

fo
r
B
ra
zi
li
an

in
d
iv
id
u
al
s
ag
ed

fr
om

23
to

65
ye
ar
s
ol
d
,
b
y
ye
ar
s
of

sc
h
o
ol
in
g

C
o
n
ti
n
u
ed

fr
o
m

p
re
v
io
u
s
ta
b
le
.

V
a
ri
a
b
le
s

Y
ea

rs
o
f
sc
h
o
o
li
n
g

8
9

1
0

1
1

1
2

1
3

1
4

1
5

C
o
n
s
t
a
n
t

0
.2
0
4
∗

0
.0
3
8
4

−
0
.1
3
2
∗
∗
∗

0
.1
6
2
∗

0
.5
5
0
∗

0
.2
9
6
∗
∗
∗

0
.4
8
0
∗

0
.8
4
1
∗

(0
.0
3
5
6
)

(0
.0
7
5
0
)

(0
.0
7
6
4
)

(0
.0
2
5
9
)

(0
.1
2
3
)

(0
.1
6
0
)

(0
.1
2
2
)

(0
.0
5
2
0
)

A
g
e

0
.0
3
8
4
∗

0
.0
5
3
5
∗

0
.0
6
1
1
∗

0
.0
5
5
3
∗

0
.0
4
2
9
∗

0
.0
6
4
2
∗

0
.0
6
7
9
∗

0
.0
5
4
0
∗

(0
.0
0
1
7
4
)

(0
.0
0
3
7
5
)

(0
.0
0
3
9
8
)

(0
.0
0
1
2
9
)

(0
.0
0
6
1
5
)

(0
.0
0
7
5
0
)

(0
.0
0
5
6
5
)

(0
.0
0
2
4
2
)

A
g
e

s
q
u
a
r
e
d

−
0
.0
0
0
3
3
2
∗

−
0
.0
0
0
5
1
7
∗

−
0
.0
0
0
5
9
5
∗

−
0
.0
0
0
4
5
9
∗

−
0
.0
0
0
3
5
4
∗

−
0
.0
0
0
5
8
2
∗

−
0
.0
0
0
6
3
9
∗

−
0
.0
0
0
4
2
3
∗

(0
.0
0
0
0
2
1
9
)

(0
.0
0
0
0
4
9
0
)

(0
.0
0
0
0
5
2
8
)

(0
.0
0
0
0
1
7
1
)

(0
.0
0
0
0
7
9
1
)

(0
.0
0
0
0
9
7
1
)

(0
.0
0
0
0
7
0
5
)

(0
.0
0
0
0
3
0
3
)

M
a
n

0
.3
2
4
∗

0
.3
1
5
∗

0
.3
4
6
∗

0
.3
2
6
∗

0
.4
1
5
∗

0
.3
2
3
∗

0
.3
3
5
∗

0
.3
6
4
∗

(0
.0
0
4
3
8
)

(0
.0
0
9
5
2
)

(0
.0
0
9
1
9
)

(0
.0
0
2
8
4
)

(0
.0
1
5
5
)

(0
.0
1
6
9
)

(0
.0
1
4
6
)

(0
.0
0
5
1
5
)

M
u
l
a
t
t
o

−
0
.1
0
6
∗

−
0
.2
2
7
∗
∗

−
0
.1
0
1

−
0
.1
3
5
∗

−
0
.0
9
7
0

−
0
.1
8
2

−
0
.3
5
4
∗
∗
∗

−
0
.1
4
1
∗
∗

(0
.0
3
7
6
)

(0
.0
9
1
1
)

(0
.0
7
0
3
)

(0
.0
3
3
0
)

(0
.1
4
3
)

(0
.1
1
8
)

(0
.1
8
3
)

(0
.0
5
8
5
)

B
l
a
c
k

−
0
.1
3
3
∗

−
0
.1
1
6
∗

−
0
.1
3
4
∗

−
0
.1
5
0
∗

−
0
.2
2
8
∗

−
0
.1
7
7
∗

−
0
.1
3
1
∗

−
0
.2
3
1
∗

(0
.0
0
4
9
9
)

(0
.0
1
0
5
)

(0
.0
0
9
9
7
)

(0
.0
0
3
5
2
)

(0
.0
1
8
8
)

(0
.0
2
0
0
)

(0
.0
1
7
1
)

(0
.0
0
7
5
9
)

Y
e
l
l
o
w

0
.1
2
3
∗

0
.4
1
5
∗

0
.1
9
1
∗
∗

0
.1
2
3
∗

0
.1
3
8
∗
∗
∗

−
0
.0
3
8
3

0
.1
5
9
∗
∗

0
.0
6
1
5
∗
∗

(0
.0
4
0
6
)

(0
.1
1
0
)

(0
.0
9
3
5
)

(0
.0
2
5
9
)

(0
.0
7
4
1
)

(0
.0
7
0
4
)

(0
.0
7
2
4
)

(0
.0
2
7
0
)

I
n
d
i
g
e
n
o
u
s

−
0
.1
4
7
∗

−
0
.1
4
8
∗

−
0
.1
4
5
∗

−
0
.1
7
8
∗

−
0
.2
5
1
∗

−
0
.2
0
8
∗

−
0
.1
0
7
∗

−
0
.2
7
8
∗

(0
.0
0
7
6
6
)

(0
.0
1
6
6
)

(0
.0
1
6
0
)

(0
.0
0
5
5
2
)

(0
.0
3
1
5
)

(0
.0
3
7
8
)

(0
.0
3
2
7
)

(0
.0
1
5
2
)

U
r
b
a
n

a
r
e
a

0
.2
3
3
∗

0
.1
9
0
∗

0
.2
1
1
∗

0
.1
8
7
∗

0
.3
2
4
∗

0
.2
9
7
∗

0
.2
1
9
∗

0
.4
1
9
∗

(0
.0
1
1
2
)

(0
.0
2
0
7
)

(0
.0
2
1
3
)

(0
.0
0
9
9
4
)

(0
.0
3
6
9
)

(0
.0
5
9
5
)

(0
.0
3
9
0
)

(0
.0
2
1
8
)

L
a
b
o
r

u
n
i
o
n

0
.1
5
6
∗

0
.1
6
2
∗

0
.1
6
6
∗

0
.1
9
5
∗

0
.2
9
8
∗

0
.2
3
6
∗

0
.2
2
2
∗

0
.2
1
1
∗

(0
.0
0
5
7
3
)

(0
.0
1
2
2
)

(0
.0
1
1
6
)

(0
.0
0
3
7
1
)

(0
.0
1
7
9
)

(0
.0
1
8
0
)

(0
.0
1
4
3
)

(0
.0
0
5
5
7
)

C
h
i
l
d

l
a
b
o
r

−
0
.0
4
2
5
∗

−
0
.0
2
8
3
∗

−
0
.0
2
9
1
∗

−
0
.0
7
2
3
∗

−
0
.1
5
8
∗

−
0
.0
5
2
9
∗

−
0
.1
4
0
∗

−
0
.2
3
1
∗

(0
.0
0
4
5
0
)

(0
.0
0
9
5
7
)

(0
.0
0
9
5
0
)

(0
.0
0
3
1
9
)

(0
.0
1
5
6
)

(0
.0
1
7
9
)

(0
.0
1
4
8
)

(0
.0
0
6
7
5
)

a
th

ρ̂
−
0
.1
7
4
∗

−
0
.2
0
5
∗

−
0
.1
5
8
∗

−
0
.1
9
9
∗

−
0
.2
3
5
∗

−
0
.2
7
1
∗

−
0
.2
1
9
∗

−
0
.2
6
9
∗

(0
.0
1
0
7
)

(0
.0
2
3
0
)

(0
.0
2
2
6
)

(0
.0
0
8
9
2
)

(0
.0
4
5
9
)

(0
.0
4
7
5
)

(0
.0
5
7
6
)

(0
.0
2
3
2
)

N
u
m
b
er

o
f
o
b
s.

1
3
1
8
5
9

2
7
9
5
2

3
0
9
4
3

3
3
2
8
1
4

1
3
0
6
2

1
0
8
6
9

1
4
1
2
1

1
3
4
3
9
5

N
o
te
s:

L
in
ea

ri
ze
d
st
a
n
d
a
rd

er
ro
rs

in
p
a
re
n
th

es
es
;
*
,
*
*
a
n
d
*
*
*
d
en

o
te

si
g
n
ifi
ca

n
ce

a
t
1
%
,
5
%

a
n
d
1
0
%
,
re
sp

ec
ti
v
el
y
;
F
o
u
r
d
u
m
m
y
v
a
ri
a
b
le
s

to
d
is
ti
n
g
u
is
h

b
et
w
ee
n

th
e
fi
v
e
B
ra
zi
li
a
n

re
g
io
n
s,

a
n
d

n
in
e
d
u
m
m
y
v
a
ri
a
b
le
s
to

d
is
ti
n
g
u
is
h

te
n

y
ea

rs
w
er
e
u
se
d
;
T
h
e
se
le
ct
io
n

eq
u
a
ti
o
n

es
ti
m
a
te
s
a
re

a
v
a
il
a
b
le

u
p
o
n
re
q
u
es
t.

13



One would believe that even after performing separate estimations for
years of schooling, the difference in earnings in adult life is due to negative
effects on the learning of children or youths who studied and also worked
during part of the day. This does not hold when we look at the effect esti-
mated for people with zero years of schooling, i.e. with no schooling. Even
in this group, we found evidence that child labor has a negative bearing on
earnings in adult life. In our point of view, these results are more robust, as
they eliminate any worries with the potential endogeneity of education.

According to Emerson and Souza (2011) the impact of entering the labor
market is negative for young children (in the sample used) and that negative
effects turn positive between the ages of 12 and 14. Specifically, a concave
down parabola was observed that assumes a maximum value at the age of
13-14. In our opinion, even taking into account that child labor occurred
several years before, this age is very low. Two points in this important study
should be considered when interpreting its results. First, the authors used a
set of instrumental variables that do not vary among individuals, only among
geographical units (in this case, states). Second, no control is applied for the
number of hours worked in the main job. In this regard, it is interesting to
observe, in Figure 1, the averages of the logarithm of earnings and number of
hours worked per week in main job according to the age at which one started
to work (7 to 25 years old) for Brazilian males aged from 25 to 55 years old.7

This figure shows that the number of hours worked per week decreases as the
age at which an individual enters the labor market increases. In the earnings
equation, one can clearly see that controlling for the number of hours worked
by an individual today (i.e. in his or her adult life) is key, especially if the
objective is that of isolating the effect of working at an early age in the past.
However, this figure may lead one to think that it depicts an unreal situation,
due to differences in the number of individuals in each first job age group.
Indeed, the proportion of children who start working before the age of 14
today is relatively small as compared to later age groups. The same can
be said for people who start working after they are 25 years old in relation
to those who do so at the age of 14-18, for example. One should consider,
however, that the information about the first job age is related to the past
of individuals who are at least 25 years old. Table 1 show the proportion of
Brazilian individuals by the age at which they started to work, gender, and

7The same survey years used by the authors were applied here to build the figure.
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survey (2001-2009 and 2011). The high rates of men in the 25-55 age bracket
who started working before they were 14 years old is not surprising, as child
and adolescent labor was common in the past, especially in agriculture.
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Figure 1: Averages of the logarithm of earnings and number of hours worked
per week in main job according to the age at which an individual started
to work, for Brazilian males aged from 25 to 55 years old, 1988 and 1996
(pooled data).

In this context, we estimated models using the same data sets and model
regressors whose results are reported in Tables A.2 and A.3, but without
conditioning according to the age one began to work and using this variable
and its square as regressors of the logarithm of hourly earnings and of the
logarithm of earnings. Table 6 presents the results of this empirical exercice.
Again, the selection equation estimates are available upon request.

For the models with the logarithm of hourly earnings, we obtained an
effect that peaks at around the age of 27 and 22 years old (age at which
one started working) for males and females, respectively. Even though we
have not managed to solve the alleged endogeneity of education and of the
age at which one started working, it seems to us that these figures are more
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Table 6: Earnings equation using Heckman’s procedure for Brazilian individ-
uals aged from 23 to 65 years old, by gender

Variables Log of hourly earnings Log of earnings
Women Men Womem Men

Constant −0.832∗ −0.845∗ 4.283∗ 4.390∗

(0.0282) (0.0206) (0.0268) (0.0207)
Age 0.0418∗ 0.0597∗ 0.0348∗ 0.0655∗

(0.00105) (0.000751) (0.00101) (0.000747)
Age squared −0.000356∗ −0.000566∗ −0.000334∗ −0.000650∗

(0.0000127) (0.00000918) (0.0000127) (0.00000908)
Mulatto −0.0512∗∗ −0.114∗ −0.0616∗ −0.146∗

(0.0218) (0.0221) (0.0238) (0.0217)
Black −0.126∗ −0.145∗ −0.136∗ −0.155∗

(0.00299) (0.00271) (0.00323) (0.00274)
Yellow 0.113∗ 0.103∗ 0.174∗ 0.128∗

(0.0209) (0.0190) (0.0225) (0.0183)
Indigenous −0.125∗ −0.165∗ −0.121∗ −0.178∗

(0.00477) (0.00408) (0.00510) (0.00408)
Schooling 0.0483∗ 0.0618∗ 0.0542∗ 0.0635∗

(0.000677) (0.000529) (0.000680) (0.000528)
S∗ 0.165∗ 0.149∗ 0.140∗ 0.125∗

(0.00169) (0.00189) (0.00175) (0.00192)
Urban 0.175∗ 0.303∗ 0.293∗ 0.328∗

(0.00870) (0.00626) (0.0108) (0.00685)
Labor union 0.183∗ 0.142∗ 0.247∗ 0.145∗

(0.00394) (0.00323) (0.00420) (0.00316)
Age started to work 0.0545∗ 0.0296∗ 0.0695∗ 0.0275∗

(0.00130) (0.00148) (0.00137) (0.00148)
Age started to work squared −0.00121∗ −0.000542∗ −0.00168∗ −0.000622∗

(0.0000361) (0.0000498) (0.0000377) (0.0000492)
Earnings is maximized at age to work 22.6 27.3 20.6 22.1
Number of obs. 519181 752491 519181 752491
Notes: Linearized standard errors in parentheses; *, ** and *** denote significance at 1%, 5% and
10%, respectively; Four dummy variables to distinguish between the five Brazilian regions, and nine
dummy variables to distinguish ten years were used; The selection equation estimates are available
upon request.
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consistent with the reality of the Brazilian labor market. We believe so
because individuals usually complete their higher education at about this
age bracket. It is at this stage of one’s life that entering the labor market is
a must for those who are not working yet, except if they continue to study,
for example, in a postgraduate program. The same type of nonlinearity is
observed when the logarithm of earnings is used as response variable. But the
point estimate of the maximum of the parabola is lower than that obtained
when the hours worked per week are considered. The results were 22 and 20
years old for males and females, respectively. For men (which is the gender
they considered), the difference between controlling for hours or not is of
about 5 years. Once again, it’s worth remembering that such information
relates to the past of adults and that, in the past, people used to complete
their higher education at a later age as compared to today. This results
suggests that no controlling for the number of hours worked per week might
yields downward bias in the estimate of the maximum point for age started
to work. The results shown in Table 6 suggest that the effect of the age at
which one began to work on labor earnings remains negative much beyond
the age of 14.

5. Final Remarks

We have reached the conclusion that working at an early age has a nega-
tive effect on one’s earnings as an adult, regardless of the gender and school-
ing.

Relevant and valid instrumental variables in order to control for the po-
tential endogeneity of the schooling and age started to work in the earnings
equations are seldom available in the databases commonly used in empirical
studies of the consequences of child labor. Controlling for educational attain-
ment does not remove all concerns about the source of endogeneity of having
worked as a child in an earnings equation, but it is very likely to reduce this
possibility. Nonetheles, our inferences of causality are only suggestive and
tentative.

We recognize that our results cannot be compared with those from Emer-
son and Souza (2011). There are differences between them that make the
comparison difficult, especially because in that study instrumental variables
were used in order to control for the potential endogeneity of the aged started
to work and schooling variables. Nonetheless, the main conclusion is conver-
gent: there are negative impacts of working earlier in life on adult earnings.
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In this sense, child labor is harmful! But, an important question emerges:
what is the best age to enter the labor market in Brazil? Emerson and Souza,
using a more apropriate empirical methodology, concluded that is about 14
years old. Our results suggest that the effect of the age at which one began
to work on labor earnings remains negative much beyond of this age. Is need
to advance in this issue.

If child labor results in lower earnings in adult life, then the presence of
children and adolescents in the labor market today implies, ceteris paribus,
reductions in national income in the future. Therefore, child labor is much
more than just a social issue. It is also a serious economic problem to be
addressed by policymakers. Countries must ensure the rights of their children
and adolescents, as they are an invaluable national asset.
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